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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 ofthe

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, IS 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 1OO-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
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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.

1.2 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 ofBeardsley Canal Wash Crossing at Olive Avenue.
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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 ofthe Beardsley Canal Wash crossing at Northern Avenue.

Between FRS #3 and the Northern Avenue crossmg, 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 ofNorthern Avenue.

The Beardsley Canal Wash's eastern side slope is the Beardsley Canal maintenance road

embankment. The IOO-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.
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1.3 Previous Studies

This section briefly describes studies and reports that contain infonnation 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.

Levell!, Draft, Phase II Alternatives Analysis Report, Loop 303 Corridor / White Tanks

Area Drainage Master Plan Update, DRS, September 200 I - 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 ofIndian 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 PIS models were

obtained from the FCDMC. In order to match the base models and tie into the PIS

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 ADWRIFEMA FORMS

2.1 Study Documentation Abstract for FEMA Submittals

Study Documentation Abstract for

FEMA Submittals

2.1.1 Date Study Accepted

Initial

Study

Restudy CLOMR .x LOMR Other

2.1.2 Study Prime Contractor

Contact(s)

Address

Phone

Internal Reference Number

Wood, Patel & Associates, Inc.

Jeff Minch, P.E.

2051 Northern Avenue, Suite 100

Phoenix, AZ 85021

(602)335-8500 Fax: (602)335-8580

WoodlPatel Project No. 042284.02

2.1.3 Study Sub-Contractor N/A

Contact(s)

Address

Phone

Internal Reference Number

2.104 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

2.1.7

Phone

Local Technical Reviewer

Phone

(602) 417-2445

Michael Duncan, P.E., CFM
Floodplain Delineation Branch
Flood Control District of Maricopa County

Phone: (602) 506-4732
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2.1.8 Reach Description Beardsley Canal Wash and Perryville Road Wash

2.1.9 USGS Quad Sheet(s) with

original photo date & latest 7.5 Minute Waddell, AZ Quad Map, 1957, photo revised 1971
photo revision date

2.1.10 Unique Conditions and Diversion at Olive Ave. for Beardsley Canal Wash and split flow

Problems conditions along Perryville Road Wash

2.1.11 Coordination of Peak The base flows (lOO-year peak flows) were approved by the Flood

Discharges (Agency, Date, Control District of Maricopa County

Comments)
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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

engmeer. 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 leveeslfloodwalls.
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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 PIS including one (l) 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.
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FEDERAL EMERGENCY MANAGEMENT AGENCY

OVERVIEW & CONCURRENCE FORM

PAPERWORK BURDEN DISCLOSURE NOTICE

O.M.B No. J067-0148
Expires September JO, 2005

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:

o LOMR:

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).

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 00050 02108/83

480287 Harris County TX 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/Identifier: 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, 0, X)

5. Basis for Request and Type of Revision:

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

t?!:I Physical Change t?!:Ilmproved Methodology/Data

D Regulatory Floodway Revision D 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: t?!:I Riverine D Coastal D Shallow Flooding (e.g., Zones AO and AH)

D Alluvial fan D Lakes D Other (Attach Description)

Structures: t?!:I Channelization D Levee/Floodwall t?!:I Bridge/Culvert

DDam DFill D Other, Attach Description

1
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C. REVIEW FEE

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

o No, Attach Explanation

Please see the FEMA Web site at http://www.fema.gov/milftsd/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 knowledge. I understand that any false statement may be punishable
by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Name: 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):

1f!tJi/l)~
Date:

to~Lf~ /)7
As the community official responsible for floodplain management, I hereby acknowledge that we have received and reviewed this Letter of Map
Revision (LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed
to meet all of the community floodplain management requirements, including the requirement that no fill be placed in the regulatory f1oodway, 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., ChiefEngineer & General Manager Telephone No.:
(602) 506-1501

,munity Name: Flood Control District of Community Official's~ired): Date:
Maricopa County

-'-'\-~ ~\Slu1

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. I 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:
09/30109

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

--------_._.._-. ._-_.__ .

Signature: (g#- f. YY) -£- Date:

-- 7 rr~ .f-Jo-~7

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

-Form Name and (Number) Required if ... .~-~
~\eS~na/~..

[gI
F ~ /),,~

Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations tf~~ ,,\\f\CAl'~ <!"0,\
;<, ~~ ~ %.,

[gI Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts, <, 'v 0 II

!5' r 24999' \\'0\\
addition/revision of leveelfloodwall, addition/revision of dam ~: I., JEFFREYR. i~~:;1

" MNCIl~, Coastal Analysis Form (Form 4) New or revised coastal elevations \~ /"
\ J}, .'

Cot [(I. ,/"9,? f ._,.... ~0 Coastal Structures Form (Form 5) Addition/revision of coastal structure \~.?ONA' U :~..

0 Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans
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FEDERAL EMERGENCY MANAGEMENT AGENCY

OVERVIEW & CONCURRENCE FORM

PAPERWORK BURDEN DISCLOSURE NOTICE

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

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:

o LOMR:

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).

A letter from FEMA officially revising the current NFIP map to show the changes to floodplains, regulatory f100dway 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 00050 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/Identifier: 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, 0, 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

o Regulatory Floodway Revision o 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 o Coastal o Shallow Flooding (e.g., Zones AO and AH)

o Alluvial fan o Lakes o Other (Attach Description)

Structures: ~ Channelization o Levee/Floodwall t8J Bridge/Culvert

o Dam o Fill o Other, Attach Description

I
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C. REVIEW FEE

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

o No, Attach Explanation

'Please see the FEMA Web site at hltp:/Iwww.fema.gov/miUtsd/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 knowledge. I understand that any false statement may be punishable
by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Name: Michael Duncan, P.E., CFM Company: Flood Control District, Maric;:opa County

Mailing Address: Daytime Telephone No.: Fax No.:
2801 West Durango Street (602) 506-4732 (602) 506-4601
Phoenix, A2., 85009

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

Signature of Requester (required):

1IJRh/V~
Date:

G-'-I-j7
As the community official responsible for floodplain management, I hereby acknowledge that we have received and reviewed this Letter of Map
Revision (LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or p'roposed 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 f1oodway, 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 ~~lf:~(,.q";,. I Date:

'.." L1....L /; '-'2/-d?/{Y7" /. ~-e:;:J

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 !:'y 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:

;t fll~;/
Date:

~'ff7 .. f-J~-CJ7

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

Form Name and (Number) Required if ... -
11f~~\\)\eS~nal t~

l8l Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations 1~~\f\CA"i' ~\\
l8l

~~ ~~ ~ C;" \
Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts, !!::! v O·.... i

addition/revision of levee/floodwall, addition/revision of dam 1!~\:r9 .,n~c.: c. .£fFREY R. i!} ~.• ),
Coastal Analysis Form (Form 4) New or revised coastal elevations \ ':.> MINCH :1 .....j'

~ ~ :J
0

'\J.~~ ..... /;
Coastal Structures Form (Form 5) Addition/revision of coastal structure

·'Y/ln~I.~V
0 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 Fonn" 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 IOO-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 IOO-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 (l.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 Bl.

Perryville Road Wash: The HEC-RAS model (Camelbackfinalrev.ptj) 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 Iband

Table lc. 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 Cl. Note that the datum for both the Duplicate Effective FrS model

and the Corrected Effective FrS 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.H2I 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.Ptj) 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 D I. 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- I 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 183rd

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
at White Tanks FRS# 3
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without levee conditions. The modeling results are shown in Tables 3b to 3c.

The output files for the models are included in Appendix D2 and Appendix D3.

The water surface profiles are shown in Figure 3c.

WOOD/PATEL 17 North Inlet Channel Improvements
at White Tanks FRS# 3
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I I I I 1
Comparison of Duplicate Effective FIS Model and Corrected Effective FIS Model

I IBeardsley Canal Wash I I
I I I I

Duplicate Effective FrS Model Corrected Effective F1S 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 1315.5 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 1277.2 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 1.237 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 1195.2 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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I I I 1 I
Comparison ofDuplicate Effective FIS Model and Corrected Effective FIS Model

I IPerryville Road Wash I I
I I I -I

Duplicate Effective FIS Model Corrected Effective FIS Model
Cross Section FP FW Cross Section FP FW

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 1215.3

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 1151.2

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 1142.1 1142.1 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 1132.4 1132.4 0.523 1132.4 1132.4

0.489 1131.7 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 0.177 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

PAPERWORK REDUCTION ACT

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

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

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

o Not revised (skip to section 2)

o Alternative methodology

o No existing analysis

~ Proposed Conditions (CLOMR)

o Improved data

o Changed physical condition of watershed

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

Location

D/S Northern Ave

U/S Northern Ave

D/S Olive Ave

Drainage Area (Sq. Mi.)

10.87

10.87

4.86

3,655

5,141

1,755

FIS (cfs) Revised (cfs)

7,131

5,679

1,115 (see notes)

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

o Statistical Analysis of Gage Records
o Regional Regression Equations

[gJ Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]o 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
can be found at: http://www.fema.gov/mitltsd/en_modl.htm.

4. Review/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? 0 Yes ~ No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Upstream Limit

2. Hydraulic Method Used

Description

FRS #3

North of Olive Ave

Cross Section

0.231/501+60

2.553/614+02.55

Water-Surface Elevations (ft.)

Effective Proposed/Revised

Zone A Tie into Zone A

1287.5(=1285.7+1.8) 1287.8

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

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



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?

4. Models Submitted

~ Yes D No

Duplicate Effective Model*
Corrected Effective Model*
Existing or Pre-Project Conditions Model
Revised or Post-Project Conditions Model
Other - (attach description)

Natural File Name: 1.H21 & 1.H20
Natural File Name: Corrected.Prj
Natural File Name:
Natural File Name: Design_NIC.Prj
Natural File Name:

Floodway File Name: 1.H21 & 1.H20
Floodway File Name: Corrected.Prj
Floodway File Name:
Floodway File Name: Design_NIC.Prj
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? I:8l Yes D No

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
• The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot.
• 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? D Yes ~ No

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the
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? DYes D 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? DYes D 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

PAPERWORK REDUCTION ACT

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

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 OMS 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: 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)

o Not revised (skip to section 2)

o Alternative methodology

o No existing analysis

l:8J Proposed Conditions (CLOMR)

o Improved data

o Changed physical condition of watershed

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

Location

Camelback Road

U/S Camelback Road

Glendale Ave

14.1

13.0

11.6

Drainage Area (Sq. Mi.)

470

1,190

1,450

FIS (efs) Revised (efs)

1,227

653

671 (see notes)

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

o Statistical Analysis of Gage Records
o Regional Regression Equations

181 Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]o 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
can be found at: htlp://www.fema.gov/mitltsd/en_modl.htm.

4. Review/Approval of Analysis

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

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? 0 Yes l:8J No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Downstream Limit

Description

D/S of Camelback Road

Cross Section

0.000/0.10

Water-Surface Elevations (ft.)

Effective Proposed/Revised

1121.3 1121.0

Upstream Limit

2. Hydraulic Method Used

South of Northern Ave 34 end of FP/no tie-in 1212.8

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

4. Models Submitted

[8J Yes 0 No

Duplicate Effective Model*
Corrected Effective Model*
Existing or Pre-Project Conditions Model
Revised or Post-Project Conditions Model
Other - (attach description)

Natural File Name: 7.H21 & Eff_OS.Prj
Natural File Name: CorrectUS.Prj
Natural File Name:
Natural File Name: Levee. Prj
Natural File Name:

Floodway File Name: 7.H21 & Eff_OS.Prj
Floodway File Name: CorrectUS.Prj
Floodway File Name:
Floodway File Name: Floodway.Prj
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://wwvv.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 (NGVO, NAVO, 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 f100dway that tie-in with the boundaries of the
effective 1%- and 0.2%-annual-chance floodplain and regulatory f100dway 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? I:8J Yes D No

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
The proposed project encroaches upon a regulatory f100dway and would result in increases above 0.00 foot.

• The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placement of fill? DYes I:8J 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? DYes D No

If Yes, attach evidence of regulatory f100dway 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 f100dway is being added. Elements and examples of regulatory f100dway 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? DYes D 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 - NrC Phase r 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 B 1.

The channel design concept for the Beardsley Canal Wash - NrC Phase II 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.

WOODIPATEL 22 North Inlet Channel Improvements
at White Tanks FRS# 3

CLOMR Submittal



FEDERAL EMERGENCY MANAGEMENT AGENCY a.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 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

Type (check one): [8J Channelization o Bridge/Culvert o Levee/Floodwall o 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 II

Type (check one): [8J Channelization o Bridge/Culvert o Levee/Floodwall DDam

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) o Channelization [8J Bridge/Culvert o Levee/Floodwall DDam

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 I

1. Accessory Structures

The channelization includes (check one):

o Levees [Attach Section E (Levee/Floodwall»)
o Superelevated sections
o Debris basin/detention basin
o Other (Describe):

2. Drawing Checklist

I:8J Drop structures
o Transitions in cross sectional geometry
o Energy dissipator

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):

I:8J Subcritical flow o Critical flow o Supercritical flow o 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 Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions
o Other locations (specify):

4. Sediment Transport Considerations

Was sediment transport considered? 0 Yes I:8J No If Yes, then fill out Section 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 I

Name of Structure: Olive Ave Culvert/Northern Ave Culvert

1. This revision reflects (check one):

I:8J New bridge/culvert not modeled in the FIS
o Modified bridge/culvert previously modeled in the FIS
o 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):

I:8J Dimensions (height, width, span, radius, length)
I:8J Shape (culverts only)
I:8J Material
I:8J Beveling or Rounding
I:8J Wing Wall Angle
I:8J Skew Angle
I:8J Distances Between Cross Sections

4. Sediment Transport Considerations

I:8J Erosion Protection
t8:I Low Chord Elevations - Upstream and Downstream
cg] Top of Road Elevations - Upstream and Downstream
cg] Structure Invert Elevations - Upstream and Downstream
I:8J Stream Invert Elevations - Upstream and Downstream
I:8J Cross-Section Locations

Was sediment transport considered? 0 Yes I:8J 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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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. No. 3067-0148

RIVERINE STRUCTURES FORM Expires September 30, 2005

PAPERWORK REDUCTION ACT

r'ublic 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 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): o Channelization [gI Bridge/Culvert o Levee/Floodwall o Dam

)
Location of Structure: Northern Ave

Downstream LimiUCross Section: 15042.37

Upstream LimiUCross Section: 15455.43

2. Name of Structure: North Inlet Channel - Phase II: Northern Ave Culvert

Type (check one): o Channelization [gI Bridge/Culvert o Levee/Floodwall o Dam

Location of Structure: Northern Ave

Downstream LimiUCross Section: 54905.08 (1.148)

Upstream LimiUCross Section: 55042.91 (1.159)

3. Name of Structure:

Type (check one)

Location of Structure:

o Channelization o Bridge/Culvert o Levee/Floodwall o Dam

Downstream LimiUCross Section:

Upstream LimiUCross Section:

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

Flooding Source: Beardsley Canal Wash

!\lame of Structure: North Inlet Channel - Phase II

1. Accessory Structures

The channelization includes (check one):

o Levees [Attach Section E (Levee/Floodwall))
o Superelevated sections
o Debris basin/detention basin
o Other (Describe):

2. Drawing Checklist

[8J Drop structures
o Transitions in cross sectional geometry
o Energy dissipator

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 1DO-year flood.

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

[8J Subcritical flow o Critical flow o Supercritical flow o 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 Inlet to channel 0 Outlet of channel [8J At Drop Structures [8J At Transitions
o Other locations (specify):

4. Sediment Transport Considerations

Was sediment transport considered? 0 Yes [8J No If Yes, then fill out Sectio~ 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 II

Name of Structure: Northern Ave Culvert

1. This revision reflects (check one):

o New bridge/culvert not modeled in the FIS
[8J Modified bridge/culvert previously modeled in the FIS
o 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):

[8J Dimensions (height, width, span, radius, length)
[8J Shape (culverts only)
[8J Material
[8J Beveling or Rounding
[8J Wing Wall Angle
[8J Skew Angle
[8J Distances Between Cross Sections

4. Sediment Transport Considerations

[8J Erosion Protection
[8J Low Chord Elevations - Upstream and Downstream
[8J Top of Road Elevations - Upstream and Downstream
I:8J Structure Invert Elevations - Upstream and Downstream
[8J Stream Invert Elevations - Upstream and Downstream
[8J Cross-Section Locations

Was sediment transport considered? 0 Yes [8J 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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D. DAM

Flooding Source:

"Jame of Structure:

2.

This request is for (check one):

The dam was designed by (check one):

o Existing dam

o Federalagency

o Newdam

o State agency

D Modification of existing dam

D Local government agency

o Private organization Name of the agency or organization:

3. Does the project involve revised hydrology? DYes D No

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

4. Does the submittal include debris/sediment yield analysis? DYes D No

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

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

DYes 0 No If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2) and complete the table below.

Stillwater Elevation Behind the Dam

FREQUENCY (% annual chance)

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

FIS REVISED

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):

D upgrading of an existing leveelfloodwall system
D a newly constructed leveelfloodwall system
D reanalysis of an existing leveelfloodwall system

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

D earthen embankment, dike, berm, etc.
D structural f100dwall
D Other (describe):

c. Structural Type (check one):

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

Station
Station
Station

to
to
to

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

DYes D No

If Yes, by which agency?

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

1. Plan of the levee embankment and f100dwall structures.

2. A profile of the leveelfloodwall system showing the
Base Flood Elevation (BFE), levee and/or wall crest and
foundation, and closure locations for the total levee system.

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

kind of closure.

4. A layout detail for the embankment protection measures.

5. Location, layout, and size and shape of the levee
embankment features, foundation treatment, f100dwall
structure, closure structures, and pump stations.

2. Freeboard

a. The minimum freeboard provided above the BFE is:

3.0 feet or more at the downstream end and throughout
3.5 feet or more at the upstream end
4.0 feet within 100 feet upstream of all structures and/or constrictions

Sheet Numbers:

Sheet Numbers:

Sheet Numbers:

Sheet Numbers:

Sheet Numbers:

DYes
DYes
DYes

DNo
DNo
DNo

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).

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

DYes

DYes

DNo

DNo
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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 65.1 0(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? DYes DNo

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): D exists D does not exist

If opening exists, list all closures:

Channel Station Left or Right Bank Opening Type Highest Elevation for Type of Closure Device
Ooeninq 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-111 0-2-1906 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): o Velocity o Tractive stress
Attach references

Flow Curve or Stone Riprap Depth of
Reach Sideslope Depth Velocity Straight ToedownD100 050 Thickness

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? 0 Yes 0 No

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

Attach engineering analysis to support construction plans.

5. Embankment And Foundation Stability

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

o Overall height: Sta. ; height ft.

o Limiting foundation soil strength:

Sta. , depth to

degrees, c =strength 4> =

slope: SS = (h) to (v)

psf

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

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

c. Summary of stability analysis results:

:ase Loading Conditions

I End of construction

II Sudden drawdown

III Critical flood stage

IV Steady seepage at flood stage

VI Earthquake (Case I)

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

d. Was a seepage analysis for the embankment performed?

If Yes, describe methodology used:

e. Was a seepage analysis for the foundation performed?

f. Were uplift pressures at the embankment landside toe checked?

g. Were seepage exit gradients checked for piping potential?

Critical Safety Factor

DYes 0 No

DYes 0 No

DYes 0 No

DYes 0 No

Criteria (Min.)

1.3

1.0

1.4

1.4

1.0

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

Attach engineering analysis to support construction plans.

hours.
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E LEVEE/FLOODWALL (CONTINUED)

16. Floodwall And Foundation Stability

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

o UBC (1988) or o Other (specify):

b. Stability analysis submitted provides for:

o Overturning o Sliding If not, explain:

c. Loading included in the analyses were:

0 Lateral earth @ PA = psf; Pp = psf

0 Surcharge-Slope @ 0 surface psf

0 Wind @ Pw = psf

0 Seepage (Uplift); o Earthquake @ Peq = %g

0 1%-annual-chance significant wave height: ft.

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

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

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

Criteria (Min) Sta To Sta To
Loading Condition

Overturn Sliding Overturn Sliding Overturn Sliding

Dead & Wind 1.5 1.5

.ad & Soil 1.5 1.5

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 (pst)

Computed design maximum

Maximum allowable

f. Foundation scour protection 0 is, 0 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. Has anticipated potential settlement been determined and incorporated into the specified construction elevations to maintain the
established freeboard margin? 0 Yes 0 No

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

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

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

d. Differential settlement of f100dwalls 0 has 0 has not been accommodated in the structural design and construction.

Attach engineering analysis to support construction plans.

8. Interior Drainage

a. Specify size of each interior watershed:

Draining to pressure conduit:
Draining to ponding area:

b. Relationships Established

acres
acres

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

c. The river flow duration curve is enclosed:

DYes
DYes
DYes

DYes

o No
ONo
o No

ONo

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

e. Which flooding conditions were analyzed?

• Gravity flow (Interior Watershed)
Common storm (River Watershed)
Historical ponding probability
Coastal wave overtopping

DYes
DYes
DYes
DYes

ONo
o No
o No
o No

If No for any of the above, attach explanation.

f. Interior drainage has been analyzed based on joint probability of interior and exterior flooding and the capacities of pumping and outlet
facilities to provide the established level of flood protection. 0 Yes 0 No

If No, attach explanation.

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

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

8. Interior Drainage (continued)

i. Will pumping plants be used for interior drainage? DYes DNo

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? DYes DNo

If the pumps are electric, are there backup power sources? DYes DNo

(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
. '~rior watersheds that result in flooding.

9. Other Design Criteria

a. The following items have been addressed as stated:

Liquefaction 0 is D is not a problem
Hydrocompaction D is D is not a problem
Heave differential movement due to soils of high shrink/swell D is D is not a problem

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

Attach supporting documentation

c. If the leveelfloodwall is new or enlarged, will the structure adversely impact flood levels and/or flow velocities f100dside of the structure?
DYes DNo

Attach supporting documentation

d. Sediment Transport Considerations:

Was sediment transport considered? DYes D 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? DYes 0 No

b. Does the operation plan incorporate all the provisions for closure devices as required in Paragraph 65.1 0(c)(1) of the NFIP regulations?
DYes 0 No

c. Does the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65.1 0(c)(2) of the NFIP regulations?
DYes 0 No

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

11. Maintenance Plan

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

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:

DYes 0 No

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:

<:p.diment load associated with the base flood discharge: Volume

_"bris load associated with the base flood discharge: Volume

acre-feet

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



3.0 SURVEY AND MAPPING INFORMATION

3.1 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 marles 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.

3.2 Mapping

Beardsley Canal Wash and Diversion Channel:

Detailed mapping exceeding standards for Flood Insurance Study (PIS) mappmg

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 I-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 12 mile south of Olive Avenue in the middle

of the floodplain (at NAD83 X = 531,260 ft and Y = 931,313 ft, with NAVD88 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
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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. DRS 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 1DO-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-I 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-I model for the area north of Northern Avenue and west of the Beardsley

Canal was utilized to update this portion of the original HEC-I 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

pipe culvert performance curve). The diversion rating curve to south at Camelback Road and l83 rd

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

Table 4 summarizes the 1DO-year flows for the proposed conditions. The effective FIS flows are included

in Appendix A of the CLOMR document.
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4.0 HYDROLOGY AND HYDRAULICS

4.1 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 effective PIS 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.

4.2 Hydraulic Models

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

CaE'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.

4.3 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.

4.4 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-l hydrologic

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

Penyville 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 D 1.

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
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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 NrC 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 Area
Location (SquareSource 10- 50- 100- 500-

Miles) year year year year

FRS #3 12.25 I __ I
7,567 I-- --

Northern Avenue (DIS) 10.87
__ I __ 1

7,131 __ I

Northern Avenue (U/S) 10.87
__ I __ I

5,679
__ I

Beardsley
Olive Avenue (DIS) 4.86

__ I __ I
1,115

__ I

Canal Wash
Diversion Channel 4.86

__ I __ I
1,600

__ I

Olive Avenue (U/S) 4.86
__ I __ I

2,715
__ I

Peoria Avenue 0.29
__ I __ I

313
__ I

Camelback Road at 183 rd

14.08 1 1 852 J-- -- --
Avenue

Camelback Road at W. 183ra

Avenue, Upstream of 14.08 J 1 1,257 1-- -- --
Breakout

Perryville
Camelback Road 13.04 __ I __ I 653

__ I

Road Wash
Bethany Home Road 12.54

__ I __ I
1,054

__ I

Maryland Avenue 11.74 __ I __ I
738

__ 1

Glendale Avenue 11.58
__ I __ I

671
__ I

800 ft s. of Northern Ave. 0.19
__ I __ I

340
__ J

__ I 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.
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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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Project Location Map
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FIGURE 2

Project Vicinity Map
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FIGURE 3

Draft FEMA FIS Flood Profiles



FIGURE 3a

Beardsley Canal Wash



;:0
CD
<
(ii'
CD

tIl a.
01
::E Z
Q

0
::4-

~. ::J"

-TJ :J
;;0 m
C/) -
~

()
::J"
Q)
:J
~

1)

fil
:J

0
CD
C/)

<0'
:J

./:>.
i'>
0>
i'>
0
0
-...j

T
I

I

i

:

\

I

1

....
w
o
o
'----'

....
~
~
o

--~-~---'---~--.l......... --J....--..I_--J-----'-

..........
'" '.......

...
\,

\\
\,

'\
\
\,
'\..

\'~'

Elevation (tt)

,61402,33
I

161402.39

61325,99

61402.55

61315.99

m
~
o

:5 I 61402.47

50900

51100

51300

51500
I

151700

Rl J51900

g 152100

52300

52500

52700

52900

\53100

'53300

53500

53700
53819.7

~ j 54000
:5l54150

,54264.7
54400

54600
54725
54844.08

55032.91,

55452.91

()155857.91
mo
oo

56252.91

56662.91

57137.91

58000.

~ 158400.

gl58800.

1
J 59200.

j59605.

j60005

m 160405.
o
0-

:5 160765.
60893.
61051.

~ ~ ~ ~ ~.... ~ ~ ~ ~()1 ~ 0 ~ ~ m
o 0 0 0008'I ;0160' ~ I I ~-~---~ I ---'-----'

1
50560

s:
III
S'
o
~
III
::l
::l
~

o
(]).

Iii
::l

@

:§

S'

~
?-
II....()1
~

S'
I
Q
~.

II....
ooo
~

~
ooo

~--m~
o ::E m i
;::, C/) G):

G) " " ,,1 l;
2 8'8 ~i cg
::l a. a. a.: :s
a. '0 '0 '0: Q.

OJ OJ OJ:
S' S' S' i



FIGURE3b

North Inlet Channel
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FIGURE 3c

Perryville Road Wash
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TABLE 1

Duplicate Effective FIS Hydraulic Modeling Results
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TABLEla

Beardsley Canal Wash (HEC-2)



Table la

FLOODWAY DATA, WASH "1 11 - 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

.070 212. 512. 8.6 1195.2 1195.2 .0

.156 353. 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 1215.1 1215.1 .0

. 696 92 . 371. 11.1 1217.2 1217.2 .0

.770 121. 604. 6.8 1219.9 1220.0 - .1

. 846 140 . 715. 5.4 1220.9 1220.2 .7

. 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 1238.5 .0
1. 388 143. 494. 10.4 1240.8 1240.7 .1
1. 466 173. 533. 9.6 1245.7 1245.5 .2

) 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 .3
2.159 17. 118. 14.9 1274.7 1274.7 .0
2.167 633. 2033. 1.1 1278.1 1278.1 .0
2.186 608. 1952. 1.2 1278.1 1278.1 .0
2.267 382. 981. 2.3 1278.1 1278.1 .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 .9
2.553 108. 224. 4.4 1286.2 1285.7 .5
2.640 110. 357. 2.8 1287.5 1287.3 .2
2.741 50. 126. 5.6 1288.6 1288.0 .6
2.826 72. 242. 2.9 1289.8 1289.1 .7
2.907 64. 97. 7.3 1294.6 1294.6 .0
3.009 86. 121. 5.9 1301.4 1301.3 .1
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 1318.8 .0
3.610 54. 46. 3.2 1320.8 1320.8 .0
3.678 37. 69. 2.1 1321. 7 1321.7 .0

)



)

)
TABLElb

Perryville Road Wash (Downstream, HEC-RAS)



--Profile: PF 1 --_._._- ----
W.S. Elev E.G. Slope

(,tt) ~ - ~ftIft)

1118.61 0.000944 0.12
1115.27 1115.26 0.028093 0.60
1114.27 0.001175 0.13
1112.96 0.004987 0.26
1112.02 0.000926 0.37
1109.44 1108.76 0.005445 0.81

1103.53 1109.07 1109.07 1109.76 0.002120 6.79 187.39 83.19 0.56
1100.04 1106.47 1106.47 1106.88 0.004014 7.58 556.75 677.17 0.67------_.-
1097.94 1104.18 1104.18 1104.51 0.002926 6.59 528.44 698.20 0.59
1095.66 1100.73 1100.92 0.003371 4.87 291.79 514.08 0.48
1093.67 1098.59 1098.59 1098.87 0.005038 5.83 233.50 446.81 0.58
1090.52 1096.35 1096.09 1096.43 0.001199 3.33 450.97 610.84 0.28

1090.28 1094.20 1092.51 1094.33 0.001477 2.87 243.34 106.12 0.33.-
1088.94 1093.16 1093.14 1093.43 0.006559 6.11 226.43 366.96 0.65
1085.92 1090.49 1090.32 1090.68 0.003916 5.15 265.61 350.61 0.54
1084.29 1088.45 1088.30 1088.63 0.004294 5.28 272.62 371.19 0.56
1082.38 1086.84 1086.63 1086.95 0.002634 4.18 346.84 488.07 0.43
1079.87 1085.12 1085.12 1085.38 0.002972 5.06 217.05 395.81 0.46
1079.77 1084.30 1082.31 1084.58 0.001834 4.32 134.60 126.15 0.39

1079.69 1082.51 1082.51 1082.68 0.002931 4.35 227.22 416.97 0.47
1077.68 1078.45 1078.24 1078.86 0.007121 2.27 115.52 89.42 0.58
1074.33 1075.73 1075.97 0.002344 0.87 183.52 88.43 0.16
1070.13 1074.34 1074.48 0.001198 1.24 279.43 112.43 0.13
1068.44 1073.94 1071.29 1074.12 0.001133 3.40 169.18 42.11 0.30

1068.01 1070.23 1070.23 1071.13 0.013173 7.62 58.33 34.06 0.96
1061.98 1067.76 1068.05 0.002320 4.71 163.12 156.92 0.43
1060.29 1066.24 1066.80 0.002564 6.25 147.90 145.36 0.59
1059.86 1064.93 1065.49 0.002682 6.63 206.07 231.49 0.61
1058.34 1063.34 1063.34 1063.59 0.004863 5.58 325.90 477.95 0.58
1055.19 1062.34 1058.58 1062.45 0.000634 3.16 562.54 415.80 0.22

1054.83 1060.85 1058.13 1061.06 0.002500 4.03 355.03 361.98 0.30
1056.05 1060.20 1060.26 0.002267 2.39 539.83 500.96 0.27
1055.41 1059.39 1059.45 0.002308 2.36 499.48 449.21 0.25
1053.77 1057.66 1057.79 0.003969 4.33 277.37 466.91 0.50
1052.76 1056.62 1056.66 0.001106 2.59 314.27 499.54 0.30---
1051.70 1055.64 1055.86 0.004447 4.94 157.06 404.08 0.58



-
1048.24 1055.01 1049.21 1055.02 0.000016 0.59 379.87 88.23 0.04
1050.70 1054.95 1055.00 0.000464 1.81 69.68 54.34 0.20
1050.46 1054.63 1054.70 0.000726 2.25 65.11 40.72 0.25
1049.63 1054.33 1054.39 0.000526 2.00 89.04 53.14 0.22
1049.48 1053.92 1054.02 0.000980 2.68 70.93 31.95 0.29
1048.39 1053.17 1053.29 0.001212 2.91 80.90 33.43 0.30
1048.35 1052.32 1052.50 0.002142 3.46 74.56 122.18 0.39
1047.01 1051.29 1051.46 0.001856 3.31 62.70 26.16 0.36
1045.65 1050.44 1050.61 0.001836 3.27 62.85 24.01 0.36
1044.77 1049.65 1049.75 0.001543 2.80 84.92 56.28 0.30
1043.70 1048.55 1046.51 1048.68 0.001503 2.82 72.97 123.42 0.30



TABLE Ie

Perryville Road Wash (Upstream, HEC-2)



Table 1c

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 . 155. 3.0 1121.3 1121.3 .0

. 088 473 . 534. 2.1 1123.0 1123.0 .0

. 177 355 . 595. 2.1 1124.4 1124.4 .0

. 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 1129.9 .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 .1

. 736 130 . 173. 6.9 1138.4 1138.4 .0

. 830 123 . 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. 331. 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. 389 235. 667. 2.2 1151.9 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. 30l. 4.6 1154.8 1154.7 .1
1.640 257. 295. 4.9 1157.8 1157.8 .0
1.737 136. 337. 4.4 1161.0 1160.7 .3
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 .1
2.216 87. 264. 5.6 1172.8 1172.8 .0
2.303 97. 20l. 7.4 1175.5 1175.5 .0
2.381 122. 25l. 5.9 1178.7 1178.4 .3
2.453 210. 344. 4.2 1182.1 1181.9 .2
2.501 193. 470. 3.1 1184.0 1183.6 .4
2.576 293. 368. 3.9 1185.1 1185.1 .0
2.626 325. 353. 4.1 1187.0 1186.9 .1
2.704 273. 543. 2.7 1189.5 1189.3 .2
2.785 350. 375. 3.9 1193.5 1193.5 .0
2.874 400. 57l. 2.5 1197.5 1197.2 .3
2.955 328. 499. 2.9 1199.4 1199.2 .2
3.045 462. 473. 3.1 1202.2 1201.9 .3
3.116 350. 530. 2.7 1205.1 1204.4 .7
3.197 320. 545. 2.7 1207.8 1207.2 .6
3.262 300. 413. 3.5 1210.1 1210.0 .1
3.326 322. 43l. 3.4 1212.7 1212.7 .0
3.400 377. 499. 2.9 1215.2 1215.2 .0
3.461 456. 389. 3.7 1217.8 1217.8 .0
3.549 698. 356. 4.1 1222.6 1222.6 .0
3.558 792. 379. 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



o

10 TABLE 2

Corrected FIS HEC-RAS Modeling Results



TABLE 2a

Beardsley Canal Wash (HEC-RAS)



0.84

0.69

0.84

0.82

0.40

0.40

0.16

0.17

0.48

0.47

1.00

1.00

0.58

0.58

1.01

0.51

0.51

1.01

49.91

75.51

85.75

54.28

88.65

95.33

66.87'--+-----'-1

40.47

40.47

72.52

32.16

35.76

24.17

24.17

52.01

50.45

169.79

112.88

----_._.- ._-_._----,

47.89

95.57

98.69

47.89

66.45

68.01

41.66

41.65

84.21

84.93

246.67

167.16

181.57

250.59

199.72

184.44

8.49

8.66

4.70

4.71

1.65

1.70

3.31

3.25

6.60

6.60

4.71

4.60

7.51

7.51

3.72

3.69

0.008505

0.001827

0.000333

0.009058

0.001810

0.000354

0.003707

0.003507

0.016312

0.016312

0.004970

0.004979

0.016028

0.016015

0.003971

0.003985

1302.85

1302.87

1304.23

1304.22

1304.74

1304.74

1308.86

1308.86

1312.44

1312.44

1316.13

1316.13

1319.17

1319.17

_-+-_-=12::.....:..8.9.90j--_0_.0_0_14_9_6+- 3._55-+-__4_27_._75+-__1~9_9c....=......21+- .......::..0..:....::.3-=-15
1290.84 0.001093 3.48 301.39 71.71 0.30

1301.88

1301.94

1308.18

1311.43

1311.43

1315.25

1315.25

1304.98..----1------'-1-
1304.97

1290.65

1289.74

1301.88

1301.94

1303.90

1303.89

1304.69

1304.70

1304.82

1304.80

1308.18

1308.18

1312.09

1312.11

1315.25

1315.25

1318.95

1318.96

-- ~----....Jt__---+

1288.26 1288.65 0.006593 6.03 284.77

__1_2_88_.?3 -+__1289._67-+-__0_.0_09_4_9_6t--__7_.7_8+-_--'134.631283.90

1285.70

1283.90

1285.70

1296.60

1296.60

1297.50

1297.50

1299.80

1299.80

1302.70

1302.70

1306.10

1306.10

1309.10

1309.10

1312.60

1312.60

1316.30

1316.30

313.00

313.00

313.00

313.00

313.00

313.00

313.00

313.00

313.00

313.00

313.00

313.00

1048.00

1048.00

1048.00

1048.00

1048.00

1048.00

1048.00

1048.00

-+-----+----+---------

-j--------+-----_. -_...._--j----

,,-+-_._---- -----

..:::f:'3';:';:t-----+-----I-------+-----+

148.00 1318.30 1320.67 1320.40 1320.97 0.007436 4.50 40.04 49.15 0.67

::::L::::::::-t--__.......::1.......::4....=....8.:.....:..0....=....01-_1.......::3.......::1....=....8.:.....:..3-'01-_1.......::3_2-,-0.66-+-__1_3_20_._40_1-- __13=-2:.....:..0.......::.9:.....:..6+-_0c....-'00=-7.......::5.......::78+ 4_.-'53+-__:.....:..3-'9.:.....:..67-l-__~4:.....:..8.......::.8....=....2+- :.....:..0.......::.6~8

~!~er:~eardsleyCan~~_J3ea<:;_~~_~~W . ,- .. ..... _
Profile QTotal MinChEI W.S.Elev CrltW.S. E.G.Elev E.G. Slope VelChnl Flow Area Top Width Froude#Chl

HEC·RAS Plan: Corrected

Reach River Sta

f-----;;:-::;-;;,.;:+-,.;:-~_c=_:+''---~--:+--('-Cf-'-'s )'---t-_(:'-.ftL-)_+-----'('-.!ft)c---t-_ if!2_-+-_~(ft:!....)~+----.J.(ftI:..::...f::.!.t)_-4----.J.(ftI:..::..'S:.L)_+--,(>=.oSq,,-ft::.!.)_+---,(ft.:..::!)_-+_~_--'---1
148.00 1318.80 1321.75 1321.82 0.001120 2.14 69.20 36.83 0.27- ..---.-.t------+------+-----+----+-----t-------j
148.00 1318.80 1321.75 1321.83 0.001117 2.14 69.23 36.79 0.27

-+-----f-



-- ..../--HEC-RAS Plan: Corrected River: Bea~9_sle~ Ca~a,~_ Reach: BCW (C.l:)~t!nued) _.'_ ____ 0.--
Reach RiverSta Profile Q Total I Min Ch EI W.S. Elev CritW.S. E.G. Elev E..G. Slope Vel Chnl FlOw Area T9P Width' FrO\:lde #: Chi

(cfst •. (.ft) . (ftt__. (tt) (tt) (ftlft) (ftls) (sg ft) (,tt) . ~~~"t . , l

1048.00 1282.90 1287.48 1287.55 0.000879 2.61 592.81 199.63 0.27
--

1048.00 1282.90 1287.69 1287.84 0.001447 3.52 368.00 110.11 0.34

1048.00 1282.10 1285.79 1285.62 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 1283.20 1282.58 1283.35 0.005175 3.99 366.48 290.81 0.57

1048.00 1279.70 1284.01 1283.47 1284.43 0.005556 5.48 213.87 101.32 0.63

104MO 1275.40 1279.72 1279.72 1280.29 0.012034 7.14 189.76 163.27 0.90
1048.00 1275.40 1280.73 1280.73 1281.61 0.008891 7.81 160.69 103.38 0.81

1048.00 1273.30 1278.95 1279.08 0.000947 3.24 530.12 268.01 0.29
1048.00 1273.30 1278.96 1279.11 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 1269.50 1276.69 1276.80 0.000192 2.90 1232.04 442.32 0.20- ~- .---- ..._--_.-...._._-_ ..- .----- --- -
2715.00 1269.50 1276.69 1276.80 0.000192 2.90 1232.04 442.32 0.20

1115.00 1267.60 1276.72 1274.08 1276.74 0.000074 1.58 1204.26 553.37 0.10-
1115.00 1267.60 1276.72 1274.08 1276.74 0.000074 1.58 1204.26 553.37 0.10-

----,
Bridge

1115.00 1267.20 1273.17 1273.17 1273.88 0.002413 8.04 223.34 161.44 0.61
1115.00 1267.20 1273.17 1273.17 1273.88 0.002413 8.04 223.34 161.44 0.61

1115.00 1263.50 1267.96 1268.36 0.003759 5.69 268.61 167.54 0.55
1115.00 1263.50 126M7 1268.65 0.004542 6.37 191.41 65.18 0.61

1115.00 1260.40 1264.27 1264.27 1265.51 0.013825 8.96 124.45 50.76 1.01
1115.00 1260.40 1264.27 1264.27 1265.51 0.013821 8.96 124.46 50.76 1.01

1115.00 1255.20 1261.12 1261.73 0.004082 6.28 177.44 48.39 0.58
1115.00 1255.20 1261.10 1261.72 0.004133 6.31 176.59 48.26 0.58

1115.00 1252.40 1257.61 1257.43 1259.06 0.011394 9.67 115.29 35.04 0.94



-River: Beardsley Canal Reach: BCW (Con~i~~_._ .---------"._- .. _-
Profile IOTOtal Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude# Chi

(cfs) . (tl) (ft) (ft) ----itt) ._~ftlft) (fUs) (sq ft) (ft) ~,~ ~ '.- ,

1115.00 1252.40 1257.65 1257.45 1259.07 0.011014 9.55 116.71 35.20 0.92

._----_.-
1115.00 1250.70 1252.51 1252.51 1252.96 0.019094 6.38 211.75 233.91 1.18

- --
1115.00 1250.70 1252.82 1252.82 1253.38 0.017137 6.70 187.61 166.80 1.15

1115.00 1247.70 1252.12 1252.19 0.000445 2.11 537.38 186.47 0.20

1115.00 1247.70 1252.06 1252.14 0.000465 2.14 510.22 161.20 0.20

1115.00 1244.00 1252.10 1252.12 0.000067 1.20 1072.60 250.00 0.08

1115.00 1244.00 1252.05 1252.07 0.000064 1.17 1024.14 199.96 0.08

5679.00 1241.00 1249.58 1249.58 1251.57 0.006599 11.72 549.02 163.94 0.82

5679.00 1241.00 1249.60 1249.60 1251.54 0.006405 11.57 545.75 138.48 0.80

5679.00 1237.50 1245.83 1245.83 1247.55 0.009921 11.73 556.40 175.95 0.94
-

5679.00 1237.50 1246.02 1245.97 1247.55 0.008435 11.09 588.86 179.25 0.87

---
5679.00 1234.50 1241.04 1241.04 1242.55 0.014257 12.35 609.05 202.06 1.10

--
5679.00 1234.50 1241.18 1241.18 1243.03 0.014771 12.87 537.88 142.78 1.12

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 1238.15 0.001634 6.66 1420.10 342.41 0.42

5679.00 1224.40 1237.20 1234.51 1237.71 0.000675 6.68 1010.92 164.93 0.36
5679.00 1224.40 1237.22 1234.51 1237.73 0.000668 6.65 1014.69 167.13 0.35

Bridge

5679.00 1224.00 1235.08 1234.51 1236.10 0.002041 10.37 770.33 193.08 0.60
5679.00 1224.00 1235.39 1234.51 1236.25 0.001606 9.41 828.75 189.42 0.54

7131.00 1221.00 1231.16 1231.16 1234.17 0.005759 14.14 541.61 103.64 0.91
7131.00 1221.00 1230.90 1230.90 1234.27 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 1228.10 1231.56 0.006570 15.18 497.55 74.31 0.98





TABLE2b

Perryville Road Wash (Upstream HEC-RAS)



.-
-_._--_...~_.- _.._---_._..._...._.. ,.__ .... -----"- -_.._._---- ._.._-_.--

Crit.W.S. - E.G.-.EI;~--rE.-G~SloP;---

.,:-. (ft)-. .- (tt):, - ~.(ft:J1t)
l"'•

;'5.5.

1229.66 0.009781 0.65

1229.66 0.009794 0.65

1457.00 1224.00 1226.60 1227.00 0.012565 5.08 307.84 263.03 0.71

1457.00 1224.00 1226.60 1226.99 0.012554 5.08 307.74 258.71 0.71

---
1457.00 1224.00 1226.59 1226.60 0.000531 -!.13, 1597.23 734.14 0.15

1457.00 1224.00 1226.59 1226.60 0.000531 1.13 1596.68 732.39 0.15
------

1457.00 1225.00 1225.64 1225.64 1225.88 0.008473 4.02 377.87 794.25 0.98
----

1457.00 1225.00 1225.64 1225.64 1225.88 0.008437 4.02 378.06 792.46 0.98

1450.00 1222.00 1222.59 1222.59 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 1215.10 1217.83 1217.47 1218.16 0_012925 6.42 393.17 313.75 0.91

1450.00 1215.10 1217.82 1217.46 1218.15 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 1213.29 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

1450.00 1206.80 1209.99 1209.86 1210.37 0.010671 6.86 445.72 388.87 0.86
1450.00 1206.80 1210.06 1210.44 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 1204.45 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

1450.00 1200.70 1201.96 1201.50 1202.06 0.008138 3.65 683.48 807.62 0.67
1450.00 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
1450.00 1197.30 1199.44 1199.65 0.005322 4.70 504.66 328.00 0.61



---,----- ..._...- --- -_._-_..._.,...,-----

1450.00 1191.60 1193.58 1193.58 1193.95 0.016639 8.05 479.09 562.84 1.06

1450.00 1191.60 1193.61 1193.61 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

1450.00 1185.70 1189.49 1189.70 0.003592 5.17 553.01 273.00 0.53

1450.00 1183.20 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

1450.00 1181.10 1185.23 1185.75 0.004987 7.14 460.61 346.78 0.66

1450.00 1181.10 1185.15 1185.78 0.005907 7.66 376.72 233.41 0.71

1450.00 1178.80 1183.59 1184.05 0.005301 6.84 429.15 259.74 0.66

1450.00 1178.80 1184.00 1184.30 0.003160 5.67 469.64 193.34 0.52

1450.00 1180.00 1181.85 1181.39 1181.98 0.007025 4.77 713.84 733.18 0.67

1450.00 1180.00 1182.08 1181.71 1182.47 0.011838 6.78 352.73 210.00 0.90

1484.00 1173.70 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 1173.50 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

1484.00 1163.50 1169.60 1169.69 0.000540 3.20 895.44 308.84 0.23
1484.00 1163.50 1169.59 1169.74 0.000746 3.76 556.25 113.97 0.27

1484.00 1164.50 1169.13 1169.43 0.001939 4.61 416.57 201.00 0.41
1484.00 1164.50 1169.13 1169.43 0.001958 4.63 371.77 122.02 0.41



--_..~--~ ._-----_.'-- ._-- --....._, .._.~ .+--._--"---- _._-----
VelChnl

.>.'; (ft/S) ,.
4.30

4.30
-----

1484.00 1160.00 1165.44 1165.44 1166.95 0.012819 9.84 150.76 50.13 1.00

1484.00 1160.00 1165.44 1165.44 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

1484.00 1156.10 1160.99 1161.40 0.004670 5.76 335.47 136.15 0.60

1433.00 1153.30 1157.86 1157.77 1158.49 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

1375.00 1151.50 1154.75 1155.28 0.006247 6.23 283.97 172.15 0.69

1375.00 1151.50 1154.86 1155.33 0.005208 5.86 303.23 169.30 0.63

1375.00 1149.60 1152.93 1153.18 0.003638 4.47 496.62 408.86 0.52

1375.00 1149.60 1152.90 1153.23 0.004395 4.88 374.83 242.03 0.57

1375.00 1148.40 1152.11 1152.45 0.004311 4.69 293.19 137.77 0.56

1375.00 1148.40 1152.13 1152.47 0.004131 4.64 296.81 137.06 0.55

1477.00 1147.50 1151.96 1152.04 0.000668 2.33 813.41 419.72 0.23

1477.00 1147.50 1151.97 1152.05 0.000711 2.41 669.66 234.75 0.24

1477.00 1146.50 1151.21 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 1145.50 1150.24 1150.45 0.001716 4.04 604.51 327.00 0.38

1335.00 1145.00 1148.86 1149.18 0.003504 4.59 330.15 220.18 0.51
1335.00 1145.00 1148.86 1149.18 0.003503 4.58 330.18 220.00 0.51

1116.00 1143.50 1146.42 1146.86 0.006179 5.42 247.54 197.90 0.66
1116.00 1143.50 1146.42 1146.85 0.006205 5.43 246.76 193.00 0.66

1190.00 1140.30 1144.41 1144.74 0.003585 4.79 320.35 202.63 0.52
1190.00 1140.30 1144.42 1144.75 0.003549 4.77 321.64 201.00 0.52



-
--- -", - ------ _.- _. --- - "r -.-- - .. ------ ----~-- --_._----

E.G. EI~,-: E.G. $,Iope Vel Chnl Flow Area

(ft)·.\ .. ,:-(f.t!tl) ,.; (ftl.s,) .';. (sq ft.).'
1142.55 0.004106 5.53 229.97 0.57

1142,54 0,004159 5,55 228.48 0,57-_._"--_._"--

1190.00 1135.00 1138.44 1138.23 1139,31 0.011297 7.55 170.11 118.03 0.90

1190.00 1135.00 1138.46 1138.25 1139.31 0.010968 7.47 172.45 117.21 0.89

1190.00 1133.00 1137.29 1137.64 0.003429 5.01 343.66 256.13 0.52

1190.00 1133.00 1137.40 1137.75 0.003139 4.90 299.92 135.00 0.50

1190,00 1129.90 1134.64 1134,64 1135,36 0.009474 6,99 222.51 266,89 0.83

1190.00 1129.90 1134.54 1134.32 1135.44 0.011247 7,58 159.73 86.42 0.90

1190.00 1129.00 1132.39 1132.62 0.002866 4.03 421.10 328.97 0.46
1190,00 1129.00 1132.38 1132,69 0,003562 4.49 274,17 131.28 0,51-

1190.00 1129.00 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

_._- --_._-- _._-----
1234.00 1126,00 1130,02 1130.44 0,005561 6,05 405.32 325.37 0.65
1234.00 1126.00 1130.03 1130,44 0.005490 6.01 405.49 317.00 0.65

1234.00 1125.00 1128,75 1128,90 0.002637 4,32 751.10 599.11 0.45--
1234,00 1125.00 1128.76 1128.91 0.002631 4.32 642.36 388.10 0.45

1234.00 1123.50 1126.62 1126.40 1126.99 0.007688 6.12 424.55 388.87 0.74
1234.00 1123,50 1126.57 1126.46 1126.96 0.008253 6,24 402.46 349,00 0.77

1277.00 1122,00 1124.87 1124,91 0.002740 2.40 788.12 415.53 0.40--
1277.00 1122.00 1124.79 1124.84 0.002706 2.37 745.12 356.00 0.39

1129.00 1120.50 1123.32 1123,40 0.003884 3.69 676.14 553.29 0.51
1129.00 1120.50 1123.28 1123.36 0.003775 3.58 647.79 474.00 0,50

470.00 1119.00 1121.33 1120.86 1121.51 0.004570 3.40 155.09 218.78 0.53
470.00 1119.00 1121.33 1120.86 1121.51 0.004570 3.40 155,09 218.78 0.53



TABLE 3

HEC-RAS Output Summary Table for

Post-Project Conditions Models



TABLE3a

Beardsley Canal Wash and NIC



-- ---~ .._~._ .. ---- , ._._-_.- --_.__._---~._._------- - -- ------1
Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope 1 Vel Chnl Flow Area Top Wiath Froude # Chi

(cfs) (tt) (ft) (tt) (ft) (ftItt) . (ftIs) (sq tt)' (tt)

61.402.55. Floodplain
.- ---

Olive·PRS #3 - 1048.00 1283.88 1288.09 1287.40 1288.53 0.004472 5.66 257.64 150.71 0.59

Olive-ERS #3 i, 61402.55 Floodway- 1048.00 1283.88 1288.05 1287.39 1288.51 0.004601 5.83 249.42 145.34 0.60

.,;;,.' .r.·" ";.' til: :-
- ----_.

..

Olive-PRS ,#3 ·61402.47 Floodplain 1048.00 1281.48 1284.36 1284.36 1284.84 0.019594 7.02 211.47 206.61 1.09
----

Olive-FRS, #.3", 61402.47 Floodway 1048.00 1281.48 1284.35 1284.35 1284.83 0.018552 6.83 207.78 185.91 1.06
... '. ~~~,.. ,~ . ~. , I, .x ____ . _.__ ._0_- ~ ------_.

Olive·FRS ~. 61402.39 Floodplain 1048.00 1277.18 1282.24 1282.40 0.002623 3.85 344.49 259.56 0.44
-- -

Ol!ve-:PRS#3 61402.39 Floodway 1048.00 1277.18 1282.22 1282.40 0.002740 4.06 317.08 213.38 0.45.. c", "
-_ .._-~- . -,;,

."

'61402.33
1------

2.02\Olive-FRS #3' Floodplain 1048.00 1275.08 1282.11 1282.15 0.000283 924.33 342.12 0.16

Olive·FRS #a -'61402.33 Floodway 1048.00 1275.08 1282.10 1282.15 0.000284 2.15 739.71 182.88 0.16
',-,.. .. '" ',;.' i .._--_.

Olive·FRS #3 61325.99 Floodplain 2715.00 1275.95 1281.12 1280.70 1281.63 0.004625 6.74 551.21 349.26 0.62
-

Olive-FRS ,#3 61325.99 Floodwa-y 2715.00 1275.95 1281.12 1280.70 1281.63 0.004614 6.73 550.40 295.00 0.62
, -

I..L-__.___ ----1--
Olive-FRS #3 . 61315.99 Floodplain 2715.00 1273.13 1278.11 1278.86 0.0112571 9.03+-- 472.20 304.78 0.93--f--------f-----... -.- -- -
Olive-FRS #3 61315.99 F.loodway 2715.00 1273.13 1278.11 1278.86 0.011259 9.04' 472.17 304.74 0.93

. /;& .. <
.!~ 'c• ' .. "!~,~.

..

-
Olive·FRS #3 " 01151. . - Flooaplain 2715.00 1273.01 1277.18 1276.73 1277.80 0.010467 7.68 443.96 196.04 0.79

Olive-FRS #3 . "61151. FloOaway. 2715.00 1273.01 1277.18 1276.73 1277.80 0.010508 7.69 443.37 195.97 0.79
, -.,,/ ...' ...•.,

Olive-FRS #3 . 61051. F1Qodpiain 2715.00 1272.12 1275.80 1275.80 1276.89 0.015781 9.36 340.27 149.45 1.01.. ..

Olive-FRS #3 6~051. Floodway 2715.00 1272.12 1275.81 1275.81 1276.89 0.015677 9.34 340.98 149.46 1.01

I -- .__.

Olive·FRS #3 60967. Floodplain 1115'ij-_ '27Oc" 1275.80 1272.95 1275.95 0.000750 3.07 362.77L 122.12 0.26._..- f----

Olive-FRS #3 60967. Floodway 1115.00 1270.27 1275.74 1272.98 1275.95 0.001092 3.66 304.62 61.81 0.29-_._----------1--.

. _---
Olive-FRS #3 60893. Culvert

.._----------. --_. --
s > i

, . ...
Olive-FRS #3 60865. Floodplain 1115.00 1269.47 1273.78 1272.63 1274.20 0.018429 5.19 215.04 117.77 0.52
Olive·FRS #3.

-
60865. Floodway 1115.00 1269.47 1273.76 1272.67 1274.25 0.021452 5.61 198.62 60.26 0.54

':.'; ". ;', : ".' --t----- _. -..... . ..
Olive·FRS #3 60765. Floodplain 1115.00 1270.30 1272.79 1272.46 1273.22 0.007710 5.42 213.62 134.56 0.69
Olive-FRS #3 607'65. '" Floodway 1115.00 1270.30 1272.88 1272.46 1273.26 0.006562 5.13 225.55 136.11 0.64.. --

.. .X ii • :,~;

Olive-FRS #3 c> 60405... Floodplain
_._-----

1115.00 1266.54 1270.37 1270.02 1270.71 0.009221 4.65 239.92 161.79 0.67
Olive-FRS #3 60405. " . Floodway 1115.00 1266.54 1270.43 1270.89 0.010080 5.41 206.28 104.25 0.68

,~' so.",.. .
-----f---------- ~._._..

. ;:-. ..
>. . -- ..

Olive·FRS #3 60005. Floodplain 1115.00 1261.42 1265.49 1265.28 1266.58 0.011230 8.35 133.53 50.72 0.91

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



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

r- Reach
._-- ._----- ----- --- -- I --- --------,----------

River Sta Profile QTotal Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl I Flow Area Top Width Froude # Chi

(ets) (tt) (tt) (tt) __
I----

(tt) (ftIft) (ftIs) (sq tt) (tt) I;,

Olive-FRS #a '60"005. Floodway 1115.00 1261.42 1265.49 1265.29 1266.58 0.011219 8.35 133.58 50.73 0.91

"
---------

y 'i> '.; _._- - .._~--
01ii;ie~f=RS#a; .59605. ii" ~ ,Floodplain 1115.00 1257.83 1263.48 1264.12 0.003544 6.41 173.95 39.90 0.54-

59605. 0
;

-_._----,-- -
Olive-FRS #3 Floodway 1115.00 1257.83 1263.48 1264.12 0.003551 6.41 173.82 39.89 0.54

1-- --- -

-- I---- ----1----- 1-- --
Olive-FRS #3" '. 59200. -'" Flo.opplain 1115.00 1255.00 1259.36 1259.36 __1261.08 0.022293 10.51 106.04 31.28 1.01

Olive-FRS~
-- --".--

59200. -- F-Ioodway 1115.00 1255.00 1259.36 1259.36 1261.08 0.022286 10.51 106.05 31.28 1.01
._, --

.;. ' .., \i1' ~ "
58800,'" Flo9dplajn

--- --- ------
Olive-FRS #3 . 1115.00 1252.33 1255.32 1255.54 0,006590 3.82 291.88 188.71 0.54

---

Olive-FRS #3 58800. Floodway 1115.00 1252.33 1255.34 1255.56 0.006311 3.77 295.82 188.70 0.53
"'.

--
, ',,-- ,.i·

58400."
-----

Olive-~RS#3 Floodplain 1115.00 1249.29 1252.43 1252.69 0.007771 4.08 273.42 169.44 0.57--
Olive-FRS #3 58400. Floodway 1115.00 1249.29 1252.43 1252.73 0.007996 4.35 256.26 130.61 0.55

~' 0\i:.,: 1___-
-

," . < ;.
--~-- - ------,----

Olive~FRS#3 '. ,'58000. Floodplain 1115.00 1 1245.87 1251.84 1251.90 0.000789 1.98 572.14 186.89 0.18

Olive.FRS#3 58000. "" Floodway 1115.00 1245.87 1251.90 1251.96 0.000743 1.94 581.39 171.72 0.17
J~L .

--f---
:.' .~ .. i• ",j '¥I';;'

Olive-fRS #3. .57137.91 Floodplain 5679.00 1241.86 1251.33 1251.50 0.001355 3.32 1721.34 320.89 0.24

Olive-FRS #a 571-37.91 Floodway 5679.00 1241.86 1251.41
I

1251.58 0.001290 3.27 1748.10 319.58 0.24..; _," _» . ·.t.0r:~ ~%.- ..'-.
Olive-FRS #3 "56662.91 .: ·Floodplain 5679.00 1238.04 1248.35 1248.35 1250.04 0.008254 12.27 621.54 177.09 0.84-
Olive-FRS #!J 56662.91 Floodway 5679.00 1238.04 1248.24 1248.24 1250.12 0.008950 12.75 576.01 140.71 0.87

.,' ---

_S: ...., .;", .';co ,
~" -- -------1------

Olive-FRS #3 - 56252,9~ . Floodplain 5679.00 1236.24 1243.32 1242.79 1244.41 0.013919 8.36 679.33 197.98 0.80
Olive-FRS #3 .~

--
56252,91- Floodway " 5679.00 1236.24 1243.26 1242.79 1244.39 0.014646 8.50 668.04 197.43 0.81

,-;t fJ ~_.~-- - --I----

'-'" b{ ,... _ -. ..
Olive-FRS #3 - ' Floodplain

--
55857..91 5679.00 1234.16 1240.60 1239.41 1241.34 0.004682 6.92 820.73 219.13 0.63

, 55857.91 ..
-

Olive-FRS #3 Flo9dway 5679.00 1234.16 1240.72 1239.41 1241.42 0.004265 6.70 847.79 222.04 0.60
.,'..ri' ,i". ,,' ~ '",,;.i;; ,); ..

,,----- ._-----..
"

Olive-pRS #3 55452.91 Floodplain 5679.00 1230.80 1238.27 1239.00 0.007311 6.86 827.92 313.37 0.61
Olive-FRS #3 55452,91, Flooeway 5679.00 1230.80 1238.73 1239.44 0.005646 6.74 842.96 177.77 0.55

';~.,f.; " .1"';;, l
._--

>: ,
-

Olive-FRS #3 55117.91 Floodplain 5679.00 1227.40 1234.02 1234.02 1235.79 0.012178 10.67 532.33 152.18 1.01
r2!!Y.e-FRs #3 55117.91 Floouway 5679.00 122!~_~_1234.49L. 1234.49 1236.70 0.011164 11.92 476.29 107.94 1.00

n·, ,,:,';' , p':: I

Olive-FRS #3 55068.91 " Floodplain
-,

5679.00 1227.25 1233.67 1235.37 0.001474 10.49 541.39 114.46 0.85--
Olive-F,RS #3 ~ 55068.91 Ploodway 5679.00 1227.25 1233.67 1235.37 0.001474 10.49 541.39 114.46 0.85

''ioN.- :~ ;'·'·Ff. ",- ;'1;:' .
..- -.... ',"

55042.91
--

,,~Olive-FRS #3 Floodplain 5679.00 1220.00 1234.56 1234.98 0.000107 5.31 1196.31 121.71 0.25



rEC-RAS Plan: Design River: SCW Reach: Olive-~~ (C;~ntinued) __ _ ---,- --, , -,--- _

I--_R_,_e_,_a_,_chc___t-R_i_ve_r_S~t_a_t-_P_r_o_fil_e_+_-Q-T_ot-a_1-t-_M_in_C_h_E_I____j--W-.S-.-E-le-v-j---'-C-rit-'-W---=.S.:...-+_E:::.;.~G.:... .::E:.::.le.:..v-+.....:E=.;..::G.:..... .::.SI:..::.o.':..pe=---"'I--V.:..e:.;"I~C.:..h.:..nl----jI--F..:..:I0:..cw:...:A.:..r.::.e.::.a.:...1-T~0.r:.p.:..W-,-.i.::.dth::..:.._1-.:..:...:Fr.:..o.::.ud:::..:e'-::#:....C.:..h..:.:I-I

(cfs) _(>-.cft):--+-__--"(ft.:.:..)_-t-_..L(ftC!....)_-+-_(Lft)L.--+~_--"(ftI;:....ft.l)_-+---->:(ftI-'--s:...c.) _-t-_('-"-sq-'-ft..:.c)_+------'(ft--'!.)_---t-- ----1

h=0::::li..:..:ve::,,-.:...FR:.,,:S::....::.#.::.~----.,'_j_:5:.:5.::.04.:..:2::.:.9.:;...1'----+';;F..;.10:..:.o:.:dc:.:wa.:..y<-----__+-_ _____.e:..5679.00 1220.00 1_2_34_._56-+--__1_2_2_5._80_1--~__1_23_4_.9_8+_--0-.0_00_1_0_7-t- 5_.3_1-+- __1_1_9_6._3_1f- 1_2_1_.7_1-t- O_.2-j5
1'> .r,.. • "'", <

r,.,-"i----'--+---'---"-"--..,...+---;----__+-------j-----+---------+---- --------+-------1------+-----+----__+-----+---------j
Olive-FRS #3 55032.91- Culvert
~.:.:.=...:....:.:.:=-.:.:..=..,.......+:..::..:::=.::...:..._,_::~---__+--.::...:....:...::...._+_--------+--------t---- ---+__---___+-----+------i------+------+-----.--1

: ':"C •• '" I
I--.....,,:--..c...:...:..._""'.:l--:---...+....,----+------+--------.-.-- -- .-...- ..- -----------1---------+------- - ..--- ------\-------j
Olive-FRS #3 54905.08 Floodplain 5679.00 1217.75 1222.70 1222.70 1225.18 0.002213 12.63 449.56 90.77 1.00
p---=.:...:..c.::....:...-'----+:.......;,,;....;....-'--~_r___--'-------t-----+_---____j-----~-------.-- --j------+-------\-------+------1---------"f_____------I
Oli.ve-FRS #3 Q j54905.08'·: Floodway 5679.00 1217.75 1222.70 1222.70 1225.18 0.002214 12.63 449.52 90.77 1.00
~~:.;,:....:..;.::....::..::;-..,,+::,.;.::.:...:;:..:;;-.....,..,.r=-==t.......__+------.e:...:....:.:---=_+_--'-=--c--_=_t--·

,,,,.~' .",~:,' ~' "f.<

Oliv-e-FRS#3 h 54899.08 Floodplain 7131.00 1210.25 1217.27 1219.19 0.001136 11.13 640.55 91.33 0.74
F..:.:::..:::...:..::::c-::-:~-_Fr=:.:.::.::~+_==~__+--~~.:...:_r-~::.:...::.~I__--'-'--::-::-::_j_----·----j-----'-=--'--"---'-=-j---'--"--::....::....:.---=-+------'+-----'-....::....:.:-=-t----"---=--=-t--------j

Olive-FRS#3 548099.08'" Floodway.. 7131.00 1210.25 1217.27 1219.19 0.001136 11.13 640.56 91.33 0.74
.:-t. ill' ; , ..• "".

I-------+----t----__+----_j_-----+----+_---------.---+-----I---------\------+------+-------\
Olive-FRS#3 54884.08 Floodplain- 7131.00 1210.25 1217.30 1219.15 0.001083 10.91 653.48 92.70 0.72
P--i-.:...:.,..:::....::.-=---+:c...:.:.-=--..:.,:...""",,-+--,---'-~-+----__+-----+------+----- -f--------j- -----+-----I-----~----------_+-----___\
Qliv~-FRS#3· 54884.08 Floodway 7131.00 1210.25 1217.30 1219.15 0.001083 10.91 653.49 92.70 0.72
f-,'-;,.;..;;,.,---'-'-=---=---z,.-+'---'--=--".-:--+---"-~_tl----+---- --------+----+_-----t-----+------\--------j------i

1-------+---:--1-:::-----t------+_----t----- ---------+----+-------+-----+----+--------+--------j
I--=0:..:.:Ii..:.;ve;..-.:..PR;,.:S.::..·..:.;#.::..3f'-'_j_:5:...;4..::.8.::..64~.0.:..:8::.......-i_r:_F-'-TO;u9:...;.d.!.::_lDl:.:.:a..:.:in-+_--'-7-'-13:...;1..:..:.0:...:0+ __.:..12=__0:::..:9:...:.9~8+_--1-'-2-1-7-.4-4+-------._-+_---=12:.;,,1.::.9:..;:.0.::.6+--_0:...;..:..00:...:0:...;.8..:.;87+ 10:...:.-=.21+_-----..:6-=..9.:..8.-=..6.:..01-_-----..:9~3:...:.6-=..5+- -=..°:...:.6---'-16
Olive-PRS #3' . 5!t864.08 Floodway 7131.00 1209.98 1217.44 1219.06 0.000887 10.21 698.61 93.65 0.66

" f-------f---

rO-li:-ve---P'""'R-S-'-#3-.-·-t,·+-5-4-844-.-0a-,"""".""'+'F....'O-O-d'-;'p-la-in--t----7-13-1-.0:-0-t----12-0-:9-.7~1----12-17.58------ ---12-1-8-.9-8--\------0-.0-0-07-1-9-\------9-.5-0+---7-51-.0-2-+---9-5-.5-2+-----0-.6--10
pc..,.,:-:...:...:..::...:.:.::.....-+:...c-=--=--.;:..:.;,,~t-'---'--'------__+----_+_---__+-. --
Olive-FRS #3 54844.08 Floodway 7131.00 1209.71 1217.58 1218.98 0.000719 9.49 751.03 95_52 0.60b;,.;..;;,.,--=---=--·--j---'---"'---;:--·t---<---j------t---------j--------+-----+-----+------+------f---------+------\----------1

, .. ~. .,,'\,';; .,~; ,. "

I----'--'-----~__'_'h_.,....,...,--'""--t_,,_----'-+----+_-.----I__----------------+__---__+----_+-----+------+-----\-------1

1--=0:..:.;"Ii..:.;'v1e':...:-:....PR:..;:S;;:..·.;.;.#;;:..3_._j_:5:::..:4-"&2.::..8:..:..0:...:9:....·-·t-p-,iQ~O.,.;.d-"-pl-'-a·..:.:ln;..,.· -t-__7_13_1_.0..:.:0+_--12-0-9_.4-7-t-- 1217.841----- -+- 1_2_1..:.:8:...:.8:...;5+-_°.:..._0°:...:°:...:5..:...°_'_31- 8...;.°_'_8;--__8..:.:8_2_.7..:...8t-_-----..:12::..:.O.:...4:...:3_+_----0-'-.5'--13

I--0:...:.Ii.:..ve:.;,,-:....FR:...:.S.::..·.:.:,#3.:..'.;.,..+54:....:.c;.82:::.;8:.....0:...:9 -+P_lo:...:o_'_d_w:...:ay<--.-t 71_3__1_.0_'_0+-__12_'_0_9_.4_7+_._1_2_1_7._84-+-- ~_.__12_1_8__.8_5+-__0._0_00_5_0_3t- 8._O_8;--__8_8_2..:.:.8..:...0+--__12_'_0_.4..:.:3_+_----0-.5'--13

1--...."....-------,.. +----\.,'-"":...:"\;...'t-I"-~--"-__+-----I-------L-----.-~.---.-+------+------t-------t-----t------+---------1
I--0:..:.:Ii..:.;ve.::..-.:..FR:...:S.::..·..:.;#3'::"_,J-:5:...;4.::.8.::..27:...:·_-;-_j_:F.:..lo:...:,o:.,:d.r:.pl..:.;a,;:..in_ _+_-.:..7-,-13:...;1.:...0:::..:0_+_--,-12=--0:...:9.:...4-=..8 _ 1217.95 -+-__12_1_8_.8_0-t-_0_._00_2_3_2_2f_____---7.-39-+----9-6-5-.4-2+----13-0-.8-9-\-------0-.4---18
OI!ve-FRS#3 54877 Floodway 7131.00 1209.48 1217.95 1218.80 0.002322 7.39 965.44 130.89 0.481-------'---'--"-'---+'---'------+---:.:.;,--+-----+------------- --.-----+--------- --------t------t------+------t----------+

f-'-------+-_---+-.........----+----+---------+------+-------1------i----.---j-----;------+----_+_------1
Olive-FRS #3 54821.18 Floodplain 7131.00 1209.48 1218.01 1218.76 0.002116 6.94 1028.07 144.05 0.46
p-"--'-----.::....:...-=---+c.....:.::...:..:...:...::....,_t-:..:::..:.~---_+--.:...::....-'--"+--.:..::..:.~'4--c---=-..:.:---+----__+-----t_---___+-----+__------'-----j ---=-+ c.....:.~

Olive·FRS#3···54821.18~ Floodway. 7131.00 1209.48 1218.01 1218.76 0.002116 6.94 1028.09 144.05 0.46r
i
.;,-'---'--.=""....+_,~t---;-----+-;--~i:!':--+-----f------+-----+-.- ..--+---'-=--~-=+-----=-:..::..:..:::...:..:.+----=-:..::..:..t--.:.=:.::.:.::.~---...:....:...:.:.::.:+-----=..:...:..=.j
I-------,..-,---+__--...,.,...:~--__---+----+_-------f_____-- ----\----.- --+-------1------+----+-----+----+-------1
Oliye-FRS ti3 . .' 54816;; .." Floodplain; 7131.00 1209.47 1218.15 1218.69 0.001432 5.88 1213.31 162.45 0.38

ro""'·Ii-'-ve-:":'FR-S-'--:#;-3:---r5-4;""8-16---'-""',..'-:-.-i'-t-F-IO-o-'d"'W-ay-·--+---7-13-1-.0-0+---12-0:...:.9-.4-7~~~-~--1~2~1_8~.1-=5j--__..·~~_..==;==-=1=2=1=8__'_.-6=9;===0=.0=0=1=4_'_3-2~======5= ..:..8-8~====1~2=1.:..3:.....=332:===-~1=6;;2=.4=5:========0:.::..":';3~8
.,

0.34

0.34

178.99

178.99

1353.33

1353.31

5.27

5.27

0.001129

0.001129

1218.63

1218.63
1218.20

I----~--t----_=_t_-....:..:..:..-=-...:.:-=t--~=+-......:..::.=-==-=+-~--.:.:..=:=-=+----~

1218.20

1209.47

1209.47
7131.00

7131.00

OliYe"FRS #3 54800 Ftoodway

Olive-FRS #3 - 54800 'FloodplC!in

Oiive-FRS #3"' 54775 ~ "Flooclptain

Olive-FRS #:'9 54775 Floodway

7131.00

7131.00

1209.46

1209.46
1218.21

1218.21
1218.59

1218.59
0.001034

0.001034

4.96

4.96
1437.90
1437.93

196.45

196.45
0.32

0.32

L.o_'_li_ve:...:-_PR_'_S:.;".:..#8:...----j:1i:-='54_7..:.::5..:.0__~_,'+F..:.:I.:..oO:.,:dL::Cp;.:::la;c,,;in_·-+__7:...:1:..::3..:...1:..:..0.::..0l-_--..:1.::2.:::09:..:..4.:..:5+-_...:.1.=.21:.::8:.::;.2:::2+_ 1218.56 0.000660 4.68 1523.48 214.05 0.31
I --------r~__:_:_:-::-::+--:---=-:~+-~----'-=-_=_t_-..:..::.=:..:.:....:..+~--=-.:...:.:.::..+---...-:~

,--O_Ii_ve_-_FR_S_#3_._.L.5_4_75_0_·---,,-,--,-,F_lo_o~d_wa-,y,-. _-'--__7._13:...:.1.:...0:...:0...l.-_.:..12::..:0~9--'-.4:..:.5_L..._1_2_18_.2_2-"- -----'__1_=_2_,_18::..:..5=__6::..L..._:-=,0:..;:.0:-=,0.:..06:...:6:.:0...l.-__:...:4~.6:..::8..L__1_5__2_3._5_1L-__2:...:1_4:...:.0:.:5...l.- ~0:..;:.3.:..J1



HEC-RAS Plan' Design River'SCW Reach' Olive-FRS #3 (Continued)
r --~r---

Min Ch EI '1' vis. EI~~'
.. __ ._- --------- ----- ---- ,

Reach River Sta Profile I Q Total Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi

, (cfs) (ft) -- (ft) __-.-i!tL__ _eft) (ftIft) (ftIs) (sq ft) (ft) ,-_.._-_._--
.. ,,,", --

Olive-FRS #3 54725 Floodplain 7131.00 1209.44 1218.22 1218.53 0.000632 4.50 1586.02 229.57 0.30-
Olive-FRS #3 54725 t~ Floodway 7131.00 1209.44 1218.22 1218.53 0.000632 4.50 1586.05 229.57 0.30,-

.".
_. -- _.-f-.

---- .---

Olive-FRS #3 54700 Floodplain 7131.00 1209.43 1218.20 1218.52 0.000648 4.53 1574.28 229.46 0.30
--'-'-- _ ..__ .

?liv,e-FRS #3 ~ 54700 Floodway 7131.00 1209.43 1218.20 1218.52 0.000648 4.53 1574.31 229.46 0.30
..------- .. ---

"'... I

Olive-FRS #3 54600 Floooplain .-l..- 7131.00 1209.39 1218.13 1218.45 0.000649 4.53 1574.66 229.93 0.30
--

OlivecFRS #3 546QO . Floodway. I 7131.00 1209.39 1218.13 1218.45 0.000649 4.53 1574.69 229.93 0.30

._-

Olive-FRS #3 .54500 Floodplain
,

7131.00 1209.35 1218.08 1218.38 0.000639 4.45 1602.54 237.74 0.30
"

..--_.~
Olive-FR$ #3 .54500.· Floodway 7131.00 1209.35 1218.08 1218.38 0.000639 4.45 1602.57 237.74 0.30, "

..

',. ._---" ..

Olive-FRS #3 54~OO ~". Floodplaiiil 7131.00 1209.31 1218.01 1218.32 0.000647 4.47 1596.01 237.44 0.30
:,", 544'00

.-_._- _..

Olive-FRS #3 Floodway 7131.00 1209.31 1218.01 1218.32 0.000647 4.47 1596.04 237.44 0.30.
._..

Olive-F~S #3 54361.7 ~.. Floodplajn 7131.00 1209.29 1217.98 1218.29 0.001019 4.44 1606.07 219.57 0.29

54361.7
---"---

Olive-FRS #3 . Flciodway 7131.00 1209.29 1217.98 1218.29 0.001019 4.44 1606.09 219.57 0.29.- -
,

--_._-.

Olive-FRS' #3 54346.7". Floodplain 7131.00 1209.28 1217.96 1218.27 0.001022 4.44 1604.62 219.52 0.29
--' -- -- --- f--.

Olive-FRS #3 54346.7 Floodway 7131.00 1209.28 1217.96 1218.27 0.001022 4.44 1604.64 219.52 0.29.. --- . - --

-_._--- --'--- --- ----..- 1-----' -~

Olive-FRS #3 ·54331.7
..~

Floodplain 7131.00 1209.27 1215.54 1215.54 1218.02 0.014129 12.63 564.54 115.14 1.01._-- ---
Olive-FRS #3 54331.7- .Floodway 7131.00 1209.27 1215.54 1215.54 1218.02 0.014134 12.63 564.47 115.13 1.01
...•. ." ---- .-f--

Qlive-FRS #3: "5431'9.7 .' Floodplain 7131.00 1206.27 1214.48 1215.70 0.005176 8.88 803.31 130.68 0.63
Olive-FRS #3 54319.7 Floodway 7131.00 1206.27 1214.48 1215.70 0.005176 8.88 803.31 130.68 0.63

. ,.. 'C _•.. _----_.

Olive-FRS #3 . F.loodplain
-_.

'·54299.7, 7131.00 1206.26 1214.91 1215.43 0.001865 5.80 1229.44 176.71 0.39
54299.7

..,. ..

Olive-FRS #3 Floodway 7131.00 1206.26 1214.91 1215.43 0.001865 5.80 1229.44 176.71 0.39----- ._------'
.. ." ,~ ,

Oliv-e-FRS #3 'f\loedplain
--'--- - --------

·54279.7 7131.00 1206.26 1215.04 1215.34 0.000983 4.39 1625.74 220.25 0.28
Olive-FRS #3 . 5427~.7 Floodway. 7131.00 1206.26 1215.04 1215.34 0.000983 4.39 1625.74 220.25 0.28

:~
,

... .. . ."
Olive-fRS·#3 . 54264.7 . Floodplain '-f----

7131.00 1206.25 1215.03 1215.33 0.000985 4.39 1624.33 220.14 0.28
Olive-FRS#3 .. 54264.7 Floodway 7131.00 1206.25 1215.03 1215.33 0.000985 4.39 1624.33 220.14 0.28
~.. o'~ • ,.... ?~.

---'- _.
f. .~

Oli~e-F'RS #3
-- --

54200 Floodplain " 7131.00 1206.24 1214.95 1215.27 0.000658 4.55 1567.25 229.61 0.31--f--- _..

Olive-FRS.#3 54200 Floodway . 7131.00 1206.24 1214.95 1215.27 0.000658 4.55 1567.23 229.61 0.31



-- ---,---- - ~-- .- .. --- - -_._- ~_ ..~

tW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi

(ttl. ___
1-'_--

(tt)
-

(ft/ft) (ft/s) (sq tt) (tt)

~. -- -
1215.24 0.000651 4.48 1592.77 237.28 0.30--_._ .. -- _. ------_.-- -_._- .~-.-._-----

I 1215.24 0.000651 4.48 1592.74 237.28 0.30
.- -- --
._--------

1215.20 0.000648 4.47 1594.56 237.37 0.30--_..... ---
1215.20 0.000648 4.47 1594.53 237.37 0.30

--

1215.14 0.000656 4.49 1587.90 237.06 0.31
._.---_. --- ---~..

1215.14 0.000656 4.49 1587.87 237.06 0.31

'--'--_ ...

1215.07 0.000684 ___~______1..546. !O 228.69 0.31----- ----------
1215.07 0.000685 4.611 1546.07 228.68 0.31--

-------1----. -_.

1215.04 0.001084 4.60 1550.72 210.30 0.30---_.

___I. 1215.04 0.001084 4.60 1550.69 210.30 0.30

-_.. _ ..

1215.01 0.001048 ~59118 219.03 0.29
-,-- ---

1215.01 0.001048 4.48 1591.15 219.03 0.29---.- ------
----.. -~

1212.31 1214.76 0.014181 12.56 567.75 117.20 1.01-_.
1212.31 1214.76 0.014179 12.56 567.78 117.20 1.01--- 1------

---- --1---1212.45 .._-----1---'-"---1---'"
0.005568 9.14 780.37 128.35 0.65._-----.

1212.47 0.005494 9.09 784.06 128.57 0.65.. __.._.-
~-

----_._.. -------_. '----- ------
1212.16 0.001946 5.89 1211.53 175.90 0.40- ..._--- f---
1212.18 0.001927 5.87 1215.65 176.08 0.39- -._f--

--_._~--,- ._-

1212.06 0.001022 4.44 1604.32 219.47 0.29
1212.08 0.001013 4.43 1609.25 219.65 0.29-

~_~-=·__t-- -+-~-_. _._----.
1212.05 0.001029 4.45 1600.70 219.34 0.29

[=121207
0.001020 4.44 1605.66 219.52 0.29

~-- - --
_._---- ---.._----

1211.99 0.000664 4.51 1581.45 236.76 0.31.. _-----

1212.01 0.000657 4.49 1587.01 237.02 0.31--"---'- --

--- --..- ----- --
1211.92 0.000655 4.43 1607.94 244.42 0.30..._-._- ---. -- -----

--1613.85\
-------'----..

1211.95 0.000648 4.42 244.71 0.30

1211.15

1211.18

1214.82

1214.82

1214.70-----
1214.70

--+-_._-- - _.-
1203.08

1203.08

1206.08

1206.08

_.._---"_. ._._~_. _. --

_ 120~.OOL__~?_1~
1203.00j 1211~~_

1206.20 1214.89------ -_._._- --_._---_.-_..-
1206.20 1214.89

7131.00

7131.00

---l- -----+-----....-- -

7131.00 1203.04 1211.68------- ---
7131.00 1203.04 1211.70

7131.00 1203.07 1211.74_._---
7131.00 . _ 1203.07L ~_~_~_~.J6

7131.00

7131.00

7131.00

7131.00

7131.00

7131.00

Floodway

Floodway

Floodway

Floodplain

Floodway

Floodplaio '--!1--_7131._.0_0-+-__12_0~6_.1_6+-
FI.oodway 7131.00 1206.16

Floodplain _

'Ploodplain

. Floodplain .

53700

53764.7

53700

537Q4.1

54000

54000

54100

5410Q

Olive-FRS #3 Ploodway

Olive-FRS #3

Olive-FRS #3

Olive-PRS #3 53819.7

f-:------f---'---.:...,,-.'j-'--...,..-j-- --.----
Olive-FRS #3 . Floodplain

Olive-FRS #3

Olive-FRS #3

Olive-FRS #3 53819.7'
1-------1---:---'---+---'----+----_.- --- ---

Olive-FRS #3

I------:--_+-~'--"--t-----I-----

Olive-FRS #3

I----'----"'--+"------t-----I------ ----- --.. -----
Olive-FRS#3 .53779.7 . Floodplain 7131.00 1203.07 1211.75
I--"f------+----t--"----t-.-----t----
rO_li:...ve:...-~FR:...S..:...;...#.:..3_+_5:...3-77:...9:....7:........-t'F-IOO;..c:..:.d:...w:...ay'--____t--7131.00__1_2~:..~~t_--1-2-11-.7_8+

I----~~-+--'----t-:...:....---+------.----- .. --.----
Olive-FRS #3 . 53799.7 FI00dpiain 7131.00 1_2_03_.~~ 1211.62

Olive-FRS113 537.99.7 Floodway 7131.00 1203.07 1211.64

r-:0:..;ili:..:.ve:...-.:...,F:...;R.:::.S.:;,#.::,3........,.·.+_5:..:3:,::8.:::.31.:..;..:...,7-,-'""_.FF...:..lo::.;o:.,:dL,p:.::la;;::in---,+- 71_3_1._00--+-__12_0_6.08 _._. __12_12_.~__
Olive-FRS #3 53831.7 Ploodway 7131.00 1206.08 1212.31
I----'-:;----+----+---'----+-----j --=--'-+-

Olive-FRS#3 53900 Floodplain 7131.00 1206.12 1214.74
..- .... ------.l..-----.---:I---

1-0~Ji_Ve_,_--FR-S-#'-3--c'+-5'_:3,....9-00--_+:-::-:-:-:-I~-in-+---:-::_:_..-:-:-+--.__~_~2_2:_:_::-+: -;::::t--
Floodway 7131.00 1206.10 1214.71

---+---

HEC-RAS Plan: Design River: SCW Reach: Olive-FRS #3 (Continued)
[--Reach River Sta Profile - Q Total-- Mi;;et;EI-r-W5.'E~~- Cri

_____--t --iI-- +-_.(cfS_)_ Jtt) -----.®...-t__
f-.__c'-----l-----t----- - '---
r-:0;,.:.:li~ve:...-:...FR:...S..:...;...#.c::..3_+_5:....4-1:...50:....---'.tF.-IO-O-d"-pl-a-in__,__+___.7131~--12-0-6-.2-4 f-- 1214.93
Olive-FRS#3 54150 Floodway 7131.001 1206.24 1214.931--'---"-:-:-'--4---,....-........;.-;---:----+-.--- _---'c.::...:.._I-- -j--_



HEC-RAS Plan' Design River'SCW Reach' _O_Ii_ve~-_FRS#-,-3+(Cc...::0-,-n.:...:tin-=u-=e-,-d)'---T --,-_'" ...__ _ __.. __.-, . -,.- _
r Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev I E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi

_. --l_. -i ._.._e--__(C_fS_) ('-ft)<---+_........:...(ft...c.) -.®. . ®-__~L .JfVsL. .. _ (sq ft2_ ,~__..l.:.(ft:L)---+-------1

- .. - ------------_.------ -------_.- --.._._-
7567.00 1202.96 1211.50 1211.85 0.000765 ---~ 1587.72 243.43 0.33

--
~--1211.8717567.00 1202.96 1211.52 0000757 4.75 1593.93 243.73 0.33_ ... ._- -_. ---- --

----~--~--_.. ------- ---- ------_.._---1-.

7567.00 1202.92 1211.40 1211.77 0.000803 4.90 1543.16 234.97 0.34
----

7567.00 1202.92 1211.42 1211.79 0.000794 4.88 1549.45 235.27 0.34
--

.._--- -- ..... ....._-_. .__._-_._- ..._----- 1---- --
7567.00 1202.88 1211.31 1211.69 0.000820 4.94 1532.22 234.46 0.34... ..

1211.71\
-

7567.00 1202.88 1211.34 0.000810 4.92 1538.77 234.77 0.34-
- _...----_._---- ._---- ._- ----- -- -_.- -

7567.00 1202.84 1211.22 1211.60 0.000839 4.98 1520.11 233.84 0.34
----- ---- .----- _._--_.- ---- --_.._-

7567.00 1202.84 1211.25 1211.63 0.000828 4.96 1526.94 234.16 0.34-_.-.---_.

-_.- ._..._-- ...- - -------1-- ..---..-
7567.00 1202.80 1211.14 1211.52 0.000835 4.91 1540.90 241.11 0.34.. -- ....--_.- ._------ ~---_. -_.. ------ _. _._- ._.

7567.00 1202.80 1211.17 1211.54 0.000823 4.89 1548.24 241.47 0.34
-.-...•- --- -

--- .._--. -_.-t- ---
7567.00 1202.76 1211.03 .----- "--1- 1211.43 0.000880 5.06 1495.75 232.74 0.35-- - ~.._._--- --- --
7567.00 1202.76 1211.06 1211.46 0.000867 5.03 1503.19 233.09 0.35- _... ···----r

..-
7567.00 1202.72 1210.94 1211.34 0.000903 5.10 1482.65 232.12 0.36..- f-- --f-.

7567.00 1202.72 1210.97 1211.37 0.000890 5.08 1490.45 232.49 0.35.._....._--- -

--..L.....- --.__ ..

7567.00 1202.68 1210.84 1211.25 0.000928 5.15 1468.94 231.47 0.36._-----f---. ---1-,--,--

7567.00 1202.68 1210.87 1211.28 0.000913 5.12 1477.12 231.86 0.36- -- f-----.--...--- ------- f-----

---I--. ---'-- 1-------
7567.00 1202.64 1210.75 1211.15 0.000929 5.10 1485.04 238.30 0.36._--_.
7567.00 1202.64 1210.79 1211.19 0.000913 5.07 1493.86 238.75 0.36.-.- --_. .._--

...- t----
7567.00 1202.60 1210.65 1211.06 0.000957 5.15 1470.26 237.57 0.36-------- t--..
7567.00 1202.60 1210.69 121109 0.000939 5.11 1479.52 238.03 0.36----- ...__.. - f-.

..- .._._-_.- j-----.._._- -
7567.00 1202.56 1210.54 1210.96 0.000987 5.20 1454.52 236.77 0.37...----
7567.00 1202.56 1210.58 1211.00 0.000968 5.17 1464.30 237.27 0.37._--_. _._._---

Floodpiain

FJoodway

Floodway.

Floodway

Floodplain

Floodplain

Floedyvay

Flooeplain

flqodway

Floodway

Floodplain

Floodway

F!oodplain

Floodway

Floodplain

Floodway

Floodway

~Ioodplain

"

52900

52900

53300

53300

53400

53400

53500

, 53500

Olive-FRS #3 52700

Olive-FRS #.3 52700

Olive-FRS #3 52600.

Olive-FRS #3 52800

Olive-FRS #3 52800

Olive-FRS #3 52600

Olive-FRS #3

Olive-FRS #3

Olive-FRS #3 53000

Olive-FRS #3 53000

Olive-FRS #3 53100..1."

Olive-FRS #3 53200

Olive-FRS #3 53200

Olive-FRS #3

Olive-FRS #3 152600 .' \" FloodpJain

Olive-FRS #3 52500 Flooc!way

,..,
Olive-FR~ #3 •

Olive-FRS #3

Olive-FRS #3

_.-_.......1..•..:.:'P:..----l-----..........,-'f---..:.....--+
Olive-FRS#B

Olive-FRS #3

'., "',
f-·O~I-iv-e-:--·F-R-:-S-#-3-"J+5-2-4:....00-,-"...,...,.-·-.,,·+P-IO-o-d...,..p-I·a-in-+--·-------·--- .----- --,-- ----------~:--:--r__---_t_----j_---_4----------1
F..:..::....:..:...:=-.:.:.=--4:;:..:,.:..:..._.:...::...+-:--=-:=!::;::::..:....--J.._.. ..!567:Q.0 1- 1202.52 .. _~~~_._____ 1210.86 0.001021 5.26 1437.94 235.92 0.38

I-,:_:_:_~_:R_RS_s,_",,:_:_+-:_:_:_::_,---+-,:-::-:-:-:-:y-in-.--J...~;::'~~~l-~~;:~=.. ~~::~-~~~ _:;;:;,,_~~:~ ~:~;~:__;,;
Olive-FRS#3 52300 Floodway 7567.001 1202.48L 1-21O-.38-~·-~-- ~- 1210.80 0.001007 5.-~- 1460.61 24i:93I---·-~



0.53

0.55

0,46

0.47

0.42

0.41

0.40

0.39

0.38

0.39

Froud;#Chl]

217.21

219.13

237.03

235.56

239.71 0.44

240.86+ 0_.4~3

233.02

233.66

234.64

234.05

1119.43

----1--------\
1084.54

1412.86

1401.25

--\----- ------------

6.98

6.76

5.80 1304.88
---

5.71 1324.59

5.95 1271.81
5.85 1293.75

6.13 1234.39

6.01 1259.23.__.~--

5,36

5.40

0.002129

0.002338

0.001168

0.001202

0.001075

0.001101

0.001307 5,67 1335.46 236.13.---=---=-=--'-"--''-'-1--------'------+-----+----
0.001262 5.60 1351.49 237.02

1209.57 0.001691

1210.21

1210.15

1210.47

1210.69

1210.65

------1----

-.----I-------!------+-

- .. _----1-----+-

1210.02 _0:.:..0::..:0:....:1.::..34:..:.:8+__-=5.:,:.6:..:..7+-----:.1334.63 241 .44 0.42

121 0:..::,0.::..8+------=0:..:...0::...::0--=1 =.:29::..:7+-__..::.5:..::..5..::.9!--__1:..:.:3..::.5.:::c2...::.53=+-_--=2--=4=.:2.....:.48=+- :..:.:°.:...4'-=12

__®- .....-:('-.:ftI:..:.:flL) _.J.----_(~ftI:..:~s)!.--+--.r(sg..t.!2.._t--_i!!L_-l- ~___\

5.57 _13,-5_9.--'-.6.:..31-__2.--'-3_1--,-.9-'--11 °._4--11

_---=5.:..::.5~1E~~95 ==2~3_2__.6~0:~_-_-_-_-_-_-_:..:.:0-=-.4:..:::.0\
1-__1__2'-1.:..0.:..:::2.:...91-_0'-.0'--'0__1.:..3_12-t- 5'-.7_3+_ 13_2_0_.4_9+- 2_3_0_.2_81- . °._4_2

1

+ __1~2:..:.:10::..:..::..34-+-_-=0:..:.:.0:..:0:..:.:1.::..27:...1+--__-=5:..:...6::..:7+-_ 1..::.3..::.35.::..:...::.°2=+- 2::..:3--=1:..:::.°..::.5+- ..:..°__.4-=12

.--+-----+-- ---1----------+--------1------+--------

- -- ------ T----
.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width

_._. 12_0_9_:..:.6:..::5+-_0.::..:...::.00.::..:1:..:::5..::.9..::.61- -=-:..=._+_

--- -------t--- -------1----------1
1210.42

___ _ _ __---=-12=.:0:..:8.:,:.8:..::8+-.-----:0:.:..0::..:0~2.::..88::..:9+- 7.49 1010.02 213.05 0.61
1209.02 0.002521 7.16 1057.33 215.70 0.57--- ---'-'---=-=-f----.:.:..:.:..::...:=-=-=--l------.:~+--:..::..::..:-=+_-..::..:.::~+_----.::.:~

- .._---~---+-----I-- ---+----- ----- -------
_1:..::2.::..09::..:..::..37:..t__-=0:..:.:.0:..:0-=2.::..01:...4+-1 6._63--+-__11__4--'-0_.7--'-0+--__.:::c22::..:O--'-.2::..:9+- :..:.:0:..:.:.5::..:.:..1

1209.47 0.001874 6.47 1168.87 221.82 0,50

1210.53 0.001148 5.48

_____1--_1~2~10:.:,.:.:58+_.::..0:..::.0.::..01.:...:1~1.::..91---_.-----:5:.:..4:..:.:3+--

-+- 1_20_8_.5_4+ __0_'_00_3_7_5_01------__7__..:..96--+--- 9:..:5.° .8_2-+-__2_22_._94-1- 0_.6-'-.8'-1

______L __12_0--.:8__.7_4...L....__-=-0.--'-0.:...02::..:9c..::6.:..6.L -=-7:..:::.3--'-4.L-__-=-10::..:3:..:::0.:.:.2:.::3+-_-=22=.:8:.:..5:.:0:..L- --=0:.::.6:..:..1
J

HEC-RAS Plan: Design River: SCW Reach: Olive-FRS #3 (Continued)
I~~ Re-~ch----

-------.- ~-~. ----- ---_...._- ----~-- -- '-, ._-

River Sta Profile QTotal Min Ch EI W.S. Elev CritW

(cfs) (ft) (ft) (ft)

"", . '\. -----....------1 --.----.- -"_.-
Olive-FRS #3 52200

.<,
Floodplain 7567.00 1202.44 1210.19

--'--

Olive-FRS #3 52200 Floodway 7567.00 1202.44 1210.24_.. _._.-.- --- -
'" /.-. ·c' ---------1-------_.__.1---- ._-_._.._--

Olive-FRS #3. 52100 Floodplain 7567.00 1202.40 1210.07--_.

.Olive-FRS #3 52100 Floodway 7567.00 1202.40 1210.12
- --

.
1----... -- .. -

Olive~FRS #3 .52000 Floodplain 7567.00 1202.36
1--

1209.94
-- --_...-

Olive-FRS #3 . 52000 Floodway 7567.00 1202.36 1209.99-- -
_.

-~

'"
.~- -_._~--- --------

Olive-FRS #3 51900 F.:loodplain 7567.00 1202.32 1209.78-- -- .- .._-
Olive-FRS #3 51900 Floodway 7567.00 1202.32 1209.84 ----

_. - --_..,. --
Olive-FRS #-3 51890' Floodplain 7567.00 1202.28 1209.66

-- -_. ---------1----

Olive-FRS #3 51800 (, Floodway 7567.00 1202.28 1209.72_. - --

._--- ~----

Olive-FRS #3 51700 Floodplain 7567.00 1202.24 1209.52._-_._----- ---_.

Olive-FRS #3 51700 ., Floodway 7567.00 1202.24 1209.60
--

-- -
Olive-FRS #3 51600 Floodplain 7567.00 1202.20 1209.36

---- _._~- --- -.-.-
Olive--FRS #3 '51600 floodway 7567.00 1202.20 1209.44

", i
--

Olive-FRS #3 51500 Floodplain 7567.00 1202.16 1209.18 -----
Olive-FRS #3 51500 Floodway 7567.00 1202.16 1209.27

. ,.0",
---

·:r ,. ' .. 1

Olive-FRS #3 '"
---- ---

51400 Floodplain 7567.00 1202.12 1208.98
Olive-FRS #3

---- ._,--

51400 Floodway 7567.00 1202.12 1209.09
,~,:

---------- ----- ----
.; - " ii.--. --t--_.---_. -------- t----

Olive-FRS #.3 51300 Floodplain 7567.00 1202.08 1208.69
- ---

Olive-FRS #3 51300 Floodway 7567.00 1202.08 1208.82. ---1-.-------t------ -
~; ,', f.e

~
~

---1------
Olive-FRS #3 51200 Floodplain 7567.00 1202.04 1208.39

. ----
Olive-FRS #3 51200 Floodway 7567.00 1202.04 1208.55

-., ~
----- 1---- --

-"'" ..
-- .._--_...._. ------1-----

Olive-FRS #3' 51100 , :Floodplain 7567.00 1202.00 1208.00
Olive-FRS #-3

--f--------- -------
51100 Floodway 7567.00 1202.00 1208.23--- ---~---_.- -----

.' f

Olive-FRS, #3
---------

'51000 Floodplain 7567.0° 1201.00 1207.55-------'-t----
1201.00l

-- ----- _ .._--
Olive-FRS #.3 51000 Floodway I 7567.00 1207.91------



919.50 267.89 0.69

1101.62 326.25 0.57

826.94 291.26 1.01

790.16 225.00 0.90

944.12 340.58 0.85

756.77 190.00 0.88

7.39

8.53

0.002467

0.003790

1208.47

L... .__(!!L._l-.--'..(ftI.::..:ft.:.L)_-t-_(LftI-"-!st. ..J,--,-Sql..ft...!..)_+-- (fl)---+--~----1

"- ----1--1-----+-------11------+-----+-------1
1208.15

---,--, '--------,-- ,--, "'.-.---' ,-:---.__.,-
W.S. E.G. Elev E.G. Slope Vel Chi'll Flow Area Top Width Froude # Chi

205.19 1206.60 0.005332 10.04
---- .----!------+------+----+-----+----------1
205.66 1207.34 0.004157 9.58_.,-.. _.~_--=--=-_-1-__.=.-.----+--
202.53 1203.82r----o.oo6003 8.72

203.47~__ ~- 0.006006 10.06

-- -- _.,_.',

Reach River Sta Profile QTotal Min Ch EI W.S. Elev Crit

(cfs) (tt) (tt) .. J!!
'c

,
e' ,

' ..

Olive~FRS#3~ 50909 Floodplain 7567.00 1200.50 1207.03
------_.- -- -._-

Olive-FRS #3' 50900 , Floodway 7567.00 1200.50 1207.65•._._--- .--

. '.. " 1) : ';j. c'".,. ;,;'
--.-----f-.

Olive-FRS #3 50560 Floodplai fl -. 7567.00 1199.48 1205.19 1. -
Olive-FRS #3 50560 Floodway 7567.00 1199.48 1205.92 1

..- - . --. . -- ---- -- ._-~

,
"~~1 I 'Olive-FRS #3 50160 Floodplain .>567~OO I . 11~iji~~_ 120278 1

Olive-FRS #3 50160 Floodway ___7567.00=11972,8..L.., 1203J8 1

HEC-RAS Plan: Design River: SCW Reach: Olive-FRS #3 (Continued)
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Ojive_Northem' 20\361.2' .FloodDlaln 1600.00 1256.36 1262.18 1262.36 0000728 3.36 476.68 118.89 0.30 9940.55 10059.45
Olive-Northem 20361.2' Floodway,_ 1600.00 1256.36 1262.18 1262.36 0.000728 3.36 476.68 118.89 0.30 9940.55 10059.45
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.. ',,,", .'"
I'----~.,.....,~J..-.,.....,---='-+------'-'-;-.,.....,~+----+----___j----+--.-------j------+- ---.---+-------1----------+----+------+--------+--------1

~
liV~ '.' :?Q1;l.$.5.' :'. FIO,Odpla.·in .!~ ~ _.._ __=12::.:6"'2;:...0'_1+- r-__.:..:1:::2:::62::....:..19::.j 0:::..::.0~00":7..::2.::.5.J- ~3...:.3~51----__ 4c..:7..:.7.:..;.4:::5+--_ __=1.:..::18.97 0.29 .-=.99..:.4:.:.0"'.5:.:2=+- .:..10:.:0:;:5..:.9::.:.4..:..8

, .:: '·~01Z3.5· Floodvvav 1600.00 1256.18 1262.01 1262.19 0.000725 3.35 477.45 118.97 0.29 9940.52 10059.48._------+-._--==-'-'-+-----"-'..:..:::.:..::.:+---_:..:.=\------'-:..:..:..."'+-_.:..:..:::.:.::..:.+----==+--_=.:==+--_.:..:..:..::.-.:.'--"-1
"'''''. . ': . 'I,·' "-"'"

10059.49

10059.499940.51
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3.350.000724
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10059.53
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0.29

119.05

119.0547825
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3.35
3.35

0.000722
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1262.08
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1--'--,---......;.,-,.-t-:---,:,.-,,';;\-~--,--:;~-+------1----+------l----------I------t--
Ollve_Northem 19933..3'L-· FloQ 1600.00 1256.04 126187 __ +-- 12_6_2_.0_5 0.000724 ~1- 477.67 118.99 0.29 9940.50 10059.50

~:{~-N,O~~:~,~ ,1~~~.3':iJ: 1:'_ .\;\ __160g~ __ 12560_~__1261.82.f--- 1262:0-'5+-__0::....:.00::.:0:.;7=2+4 3::..::.35c+ __477.67 1--._-..:1...:1..::.8:.:::.9:-9_t--- ...:0:::..~29'+ .::9.::.9::40~.::::50::..j....__...:1.::.00~5:;:9::.:.5~0

Olive_Norlbem 19885.8' FloodRI~in· ---1-60-0-0-0+----1-25-6-.0-0+-- 1261114 f-----------. f--'2-62-0'1f--- _:_.0~.-.0_0-_0-~7-2~1:======--3.-3-4l-1---~~-4-7:_-8.:c.::.::.-.3-5j~_:_._:_.-__:_.~1~1-9;.0;;6~_-_·_--_-_-__- -_-..:0~.2~9:=====9~9~4~0~.4=7:_-=_=_=_=_=10;0~5:::9-.~5:::.j3--1
!-,O:;:li;.:.ve_::.·~N:::o:::rtl1e:.:··;.:-m:.!."·_··,.:·J·;;:f9:;.8:;:8:::5:;:.8:..,·--,.-fFl~ood:;::.:w:::Vay:I__+- __1c:6:;:0~0.::0~0+_---1C'2::'5~6:.':'0~0+----'1~2'::6.'..:1.'::84:+- ..._ . 1262.01 0000721 3.341 478.35 119.06 0.29 9940.47 10059.53.. ".",, ,
f-:O-:-Ii-Ve-N--orthe..,....,•...:.m-=-+.-1~.g8-38--::2~'-..,...:<":"+-F..".-loo-ll-l:ilt-.a-ln:..-+----+--------1----+-------- ----- -:-::-:---:-+--0-00-0-7-24-+--------=-=~---4=77=.7=9+------j-----+-----+-------1

~O~II;V~e-~N~O~rl~he~.rn~=:.=~~1:9~8~'38~.~.?~':····~·iJi'.~-:~-:F~I~oo~d~w~a;.y.~=,.,=.~.====~~:~~~~~.~~~i====~~~~:~:~:~;.Lf--_--~2_2:-~-:-~-----------_=.~~~_6.::.6_~:..:·_.g.::.9_:~-_--:..-_~0.::.--=..::.0c..:.0:::-'-0:.:7~2~4~=~~·==_=_:::~.::.•.::::3..:.3~~~_-_-_~_-_2.:..4.:..7:..:7~.:..:7:..:9~=_=_=_=_=_~~.:.c~:..::~O~o::.::~~=_=_=_=_=_==_--..:.~~:~~::_:_._:_._:_._:_._:_.:::::;:~:~~~:~~~:_:_._:_._:_._:_._:_.c..:.~c:°..:.o~~~~::::'::..::..::.:::~:.:..j~~



10059.58

100S9.589940.42

9940.42119.16 0.29

119.16 0.29--

----
119.10 0.29

119.10 0.29

119.17 0.29

119.17 0.29

119.12 0.29

119.12 0.29

479.31

479.31

--r----+-------t_-----------------·------·---------+---
1600.00 1255.79 1261.63 1261.81 0000719 3.34 _4~.7c.:8:.:..7...:6+-__.:...:..::.:.:.::r----.:.=t_--'-9:.:9:.:4..:.0:..:.4.::.5+_--1:-=:0"'0.:.59:.:..:.55=-j
1600.00 1255.79 1261.63 1261.81 0.000719 3.34 478.76 9940.45 10059.55Olive_Northern 19600.5' ";F1oodwsy .

: 'c
f---'------'-f--....:.;..--+",--:-::'~+---,--j----+------1------.--------+-----+----+- .------+-----+-----1------+------1
f.=0::,:II:;-ve-::.::,N:.:o:..:rth:.:;,e;l'm;.:.,_+:-1'9;;,:5:::5:;:2;,:.9:.".'"",-~fF:...:j;:,oO=>d::.!lpl:::a::.:.i.nc;...,.~ _.r--'-16:-=:0.:0.:.::.0"'0+_--1.:.::2::5.::.5:.:..7.::.5t_--'1:.:2.::.6.:.:1..::.60+------ __12~.!.2?f-__0__._OO_O_7_1_6t_---3.-34+---4-79-._47-j- t-_. +- 99_4_O_.4_1+- 10_0_5_9_.5--j9
Ollill:l..NQlitbllm 1c9552Jl';t " F.looiilway.!l.~ 1600.00 1255.75 1261.60 1261.77 0000716 3.34 479.47 9940.41 10059.59
r-::-::,.,:.:;.;-r='f-"....,..,.+=;:;..:c::.r:~........,r~=''f'''''''-+_--:.:..:'--'-j----=:.:.::--=-+_----=-'----------·-..-----.,i\.: ',; ,·:f; ~
r-'-"-"---'--;....."r---,;-....,-J-'--+=--'-:-:-~:--+---,--+_---..,....j----_t---_ .._-· -- -----·---+----·+-----1- ----+-------j
f-'0:,:I:.:,iv.::.lJ".:.N:.:O;:.:rt:.:;he=tIl'1;c.,--,-+=-19::::5:::0:.:::5.:...4:.:>_-+F:...:';:,ol>.::.d::.<p::.:la::in,,--+__.:..16:.:0:.::0.:.::.0:,::0_f- _1_2_55_.7__2+-_ 1261.56 .. _'--' 1261.74 0.000719 _'-3_.3_4_+-.__4_7'-8_.9_3t_---'--t------.:....CC'-j----9.:..9'-4-0,.c.4.c.:4-t--__1.:..0",0..:.5_9...:.56-'-1
Olive_NQrthe;;n 19505.4' floodway . . 1600.00 1255.721 126156 1261.74 0.000719 334 478.93 9940.44 10059.56

r=:..:,.:..c.:.::;;.:....:.;,;,;.-,-+::.;:.:""-'-----.r"'. .:..,_:.:c.:,.,"'--+------'-+-·---=:.:.::--=t----=-'--'-j----·--- .---------- --.--.---- -·---'--'--=+---'--'--=+----:.::.::.:.i-----~~~--'--+-----'-:..:.:-'-_'l

r---,---"--r-:---,--,,,.+f--"':..,-,-----.+_--,---t_----1-------+--·--- -------,- ------j--------I------- ---------j--------I------j---------j
f.=0:;;,Ii:.:.ve;.....:.;N;:.o:,:rlhe:.:,::.:.m;.:.·_-f'::.;1'9""4:J:;5:::.,7::;.9;..,~,:;,,,..t ...-.,f'F:.:I;,oo""d:.:Pt;:.:a:;::rnc;....-:+__1:..:6:.:0"'0.:.::.0.::.0t_--l:.:2::5;:,5::6.::.8t_--'1:.:2.::.6,lc..::.53=+__ f---_1_~r_-.-q.~ _ 3.34 479~~ __. .1.!..9_.1_9f--.----~ ..:.9.:..94c.:0..:..4.:..1+- 10.:..0c.:S_9c.:.5--19

1-'0:..li:..ve",..",l'l,,,,9...:.rth...:.e:.:.mL·_+1'9:.:4...:5i-7,;;,.19..,;..;_:!;.B"~'"·'_·+·F_.I ..*~O:.:<;I""~':i~a...·Y.,..,.~."',.:...+---1_6_0-0-.0-0+---1",2:c.5..:.S.,-6_,8t-- 1261.53 -+ 12_6_1_.7_°+ °:..:..:..°°.:..°'-7'-1.::..61- 3:.:..:.34+__..:.47:..:9:.:.6:.:3+--.:..11:..:9:.:..:..:19+------=.0.:.::.2:.:9+---9:.:9:.:4..::.0-'.4"'1+-__1:..:°:.:0..:.5:.:9...:.5'-19

< ,.,' (ets) (ft) (ft)'----+__-'-'-(ft-"-)~_t_-.(It) (ftllt) ~~__'f--,("",SqL:'tlt:L)_l----"(ft.:L)_-+- +-_C",ft)'-'---'-1,.--_(,,,It)'-'----1

I-....:... :...:.:...~'-+'....:;:.< --..;..,...........,4--..:.:.",--:......,.t----- -------f------- ----..-~--- ..------+-----1- ----f-
~O::.;I:rIV!::,~o.;N:::o::.:rthe=m;;.--,+=-19::,7:,.:9:.:0::.:.7_;;--.-..,.+:..;F1:.:o~od~p:::.:lll",ln,,-_+__.1~6:.:0:.=.:0~~ _._ 1255.93 1261.77 _f---~~~ .. __-'oc.:.0"'0_'07:.:2:.:1+- --=-3._'34+---4-7-'8'-.4-5t-----l-19--.0-7 ._0_.2_9+- 9_94_0_.4_7+- 10_0_5_9_.5--14

1;0::.::U;Yll::;S.:::;:Ill:;o:.;:rtJ:le:,:'::.::tA:;"':,::-_'..j.,::t9~7..;;9::;()~.7.;.;':-,:,,;;·_'" fF~i;;oQ",.dw:,:,?~,,-V-,--+__1'_.6,00.00 1255.93 1261.77 1261.94 f-- 0.000721 3.34 478.45 ~~ 0.29 f- .-'..99'-4"'0'-.4..7+ '-10'-0'-5_9._5..,4

(I' ''!!iii.'''''''''.' :,)::;:1:' '"jr! ,;'''' I
~O~1I:Ve-:·=N~o~rthe=·:m:==~~19~7~4:3=,1='===:F:I:OO=d:P:1a~in=..==:=====16~0=0=.0=0~==:::.--1=2=5=5-.-'9-0.:..+-t---·---_l-=2.:..61:~-=-__-_-_~-=--1---1-26-1-.-9-1 0.000723 3.35 - -477'901----- 119.02 ..~ ___=.9.:.94:..:0:.:..4:..:9+--..:.10:.:0:.:5..::.9.:.::.5-'-j1

f-'0:,:lI:.;oy.::,e-.:.N:.:::o::.:rt:.:;he:.:rn;.:'_+1.9:.;7:...;4:.:::3:.:.1:...·_-+F:...;I:.::ood::.::.:w::.:a:L-y _
r

---'-16:.:0"'0.:.::.0"'0+---1.:.::2:.:5..:.5.:.::.9..::.0+- 1"'2..:.6c.:1.,7..'-41- .. . 12_~~__Occ·O.:..0c.:0_7.:..23+ 3,-,3.:..5+- 477.90' -. 119.02\ 0.29 9940.49 10059.51

f-'0:.;I:.:,iv;z.e-'.:.N;:.o::.:rt:.;:he:.:m.:.::.-:..,....j;..:..1'9:.;6:;9:.:::5:..:,~"-·,,,,,,r::,,.:..;, -+F,:::Ic:;Q:;.;Od",b.:.;:lla::;in:.:.,.c+0·7+,_._..:1..:.60.:.0:.:.0.:.0+_-.:.1.:..25:.:5:.:.8:.:6+-_-.:.12:.:6.:..1c.:.7-'0-t--',._~-=-_~_ ----1-2-6;-.87 ---_'0...::..'°_'°°.:..7..::2:.:-°+-__--=-3:.:.3-'14 --4-78-.-60~-.-~~-~-=-1-=-1=9 ...::.·O-.:..9t+--__- __-_'_0:.:-2:.:9'-j-_ _=__=__=_~9=94c.:O:.:.4'-6+ 1.:..00:.:5",9c.:.5C'-4

~O:.:j:,:I~;.~".)::.N:::o;:.:rt:.:he;;;m.::, .....".~'+=-1::.~6z.9:.:::5;:.:.::...',-:;--:~~Fl:.:::O'100.d:;:W~~:<y:..., ..,:i"~.'::.l'<+----.c~~ 1:.:2::5.::.5::.8.::6.t_--'1:.:2.::.6.:.:1..:..70'-+---- 1261.87+-_~...:0:.:..0:.:0..::.0.:..7:.:20+----=3:.:..3=-4+--4.:.:7.:8.:.:.6:-=:0+----'-11...:9:.:..0::9+- --=-0.:.::.2:.:9+-__9:.:9:.:4..::.0.:...4..::.6+-__1.:..0"'0.:..5-'9..:..54..,

f.---~~-f.---'---'--_+.!--...,..,.-+-----t_----+-----+-----t_---..,....j------+--.-

Olive_Northern 1964~:O' > Floodplarn 1600.00 1255.82 1261.67 1261.84 0.000717 3.34

f-'o~li:.:,v;e-.,"N:.:o.~rt:,;:hll!;ro;".;.,.....+1'9::::54,-;"::8.:.!.Q:.:~,..-;·'·~·tF,-,l:.:;OOt'>9cw.:.::a;:.<y,'-:-:-r--'-16:.;0..::.0-'0..::.0+---1.:.::2:.:5..:.5.:.::.8:.::2t_--l.:2.::.6c.:l...::.6.:..71- --=1-__1_26_1_.8.:..4+__°.:....:..::.°00717 3.34
.'~_]£::_J~'1" .lb.•, '!.,:,':' , ";'
O~ 191>00.5<':;" :- .F1CrQdplain'

~O~II~V~e-=N~o~rt=he~r=n==~=19~4=1~'O~.3:·===~F1~~OO~d:.pJ~.a:In=.,~-.~·~=====16=0=0=.0=0~====1~2~5~5~.6~5t====1=2~6=1.~50=~========~~===.=1=2-6--1-.--6-7~:===-0-.-0--0..0=7--1-8+- 3...:..3_4t--__4_79_._1_1t-- l_19'-._14+----'-0c.:.2:.:9-t-----'9.:..94.:..°:.:..4:.:3+-__..:.1°.:..°",5..:.9:.;:.5-'-17

Olive_Noit~rA .' HI419.3~'F :.c;",::,,-:-+__1_6_00_.,-00+__1.:..25.:..5,-.6.:..5,+-__12:.:6:..:1-,,5~ _. +-__12_6!~ _ _'_0..:..0:.:0"'0'-7'-18=+ --=3:.c..3:.:4+ 4c.:7...:9'-.1:..:1-t-- 1'_.1c.:,9c..!i__ 0.29 9940.43 10059.57
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r0c.:I:..:iVz.)l!?'..:..N~.o:;.;ri:.:ihll:.:m::_..,....j·..:..1,9.:;3:;.;6:.:2."".8..:.-.::._ 1600.00 125561 1261.46 ...!.?~~_, 0.000715 3.33 479.83 119.21 0 ...2..9t-- 9_~~ 10059.61

Olive_Northern 19362,8' Floodwan- 1600.00 125~~_~~ f--~!~3 __ 0'000i71S_ 3.33 479.83 119.21__ 0.29 9940.40 10059.61

f-~--~----tf--,--:'"',.,-,--+:c'''..:......-,-:--'..-'+- --.-f--------+---------I
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Oliv&-Northern 19267.7> .FloOllway. 1600.00 1~~ __1261.39 --.!.261.57_ 0.000714 3.33 480.05 119.23 0_.2_9+- 99.:..4"'0_.3c.:8+- 10.:..O"'5_'9:.;:.6.::.;2
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HEC RAS Plan' Design River' North Inlet Chan Reach' Olive Northern (Continued)-- - _._--_._--'-'-'_._._-.- -- .. ---.--.-.-.-.-- ---1----· ------ --.---~.------- . --.,.- .. -_.- --_.1-- -----Re;C"h- .~- .. -;

RiverSta Profile o Total Min Ch EI W,S, Elev Crit W,S. E.G, Elev E,G. Slope Vel Chnl Flow Area Top Width Froude# Chi SlaW,S. Lit' Sta W,S. Rgt
~ 7" (cfs) (ft) (ft) (f!) (ft) (!tift) (!tis) (sqft) (ft) (ft) (ft)

Olive-Northem . 19030,00 Floodolail1 . 1600.00 1255.36 1261.22 126140 0.000709 -_.~ 481.30 119.36 0.29 9940.32 10059.68._------ -- - -----
Olive-,Northem '1.9030.00 ~~.

1600.00 1255.36 1261.~~ 126140 0.000709 3.32 481.30 119.36 0.29 9940.32 10059.68--- - -
-ij: ' ',74;'-' if . ,,',;; ._----+------ ---J---~- --_._- 1--. - ----_. .__._-

Oliv~'Northem•• 19015,00:' . FIO'Qdplain 1600.00 1255.35 1261.12 --.---- --L ~ ~:;* __~ ..90012~ 3.83 41732 97.38 0.33 9951.31 10048.69

Olive-Northern 1I1015.0P" ,;' FIQ9dway 1600.00 1255.35 1261.15 0.001262 3.83 417.32 97.38 0.33 9951.31 10048.69------- ---------- ---_.- ._---
,"

1255.341

I
1

-+----.------- .- -----
f-- 001350r~.--9!i'

- .

OIiV8"Nonhem 19000.00 " FIQodptain 1600.00 1259.74 1259.74 1261.21 164.79 56.23 1.00 9971.89 10028.11-- ---------_.~

OlivEl:North9.m r 190.00;~loodw.av' .i' 1600.00 1255.34 1259.74 1259.74 126121 ___ 00135?~' _____~ 164.79=~ ____1_00 9971.89 10028.11--- --------. --,,- ------
"'fii":·";~·,"'"t. 0~h.¥> }:~'l >.;:"'o_~", ' 'jltp{?",1.', ". - , -f---. -- ---_.. - -

Ollve:.No/them 18~86;bo Floodplain' 1600.00 1251.84 1257.34 1258.08 0.005318 6.92 231.07 64.98 0.65' 9967.51 1003249---
OliVEr-Northern 18986'.01,1

.-
Flq9~ay, 1600.00 1251.84 1257.34 --r----1258.08 0.005318 692 231.07 6498 0.65 9967.51 1003249:. . ~. <;'" ..,.;;;Y1C~ :.~ ::> ':~~'C·i

1----

OIIV~~ 1!l1198.QP" 'FtoQ,dil.lainK 1600.00 1251.82 1257.64 1257.86 0.001246 3.82 419.11 97.52 0.32 9951.24 10048.76
-" .-

Olive.N0rt .•:. 18958.00''' . FloodW!!y;;t·!< 1600.00 1251.82 1257.64 1257.86 0.001246 3.82 419.11 97.52 0.32 9951.24 10048.76
.. ,,/c," ': ';e :' ~;. '"

Olive-Northern 18943.00 Floodplain 1600.00 1251.81 1257.66 1257.83 0.000716 3.34 479.60 119.19 0.29 9940,41 10059.59

OllvEr-Nor\h~m 1;6Q4MO FIOOQl!'.8V _ 1600.00 1251.81 1257.66 1257.83 0.000716 -_.~ ___4_!~
(......--

119.19 0.29 9940,41 10059.59------f-.
.. , •:.-1 ~,.l'~' .•", ":.1". ;~~"~. ·1:,;,;'!0"f'i''lt''''·, -- -_.-_.__._-f--..------- --. _.__._----1-.

Qlive-NortHem "'811li)O.0*e FlooQ,plain . 1600.00 1251.78 1257.63 1257.80 0.000716
I----- 3.34 479.51 r--- 119.18 0.29 9940,41 10059.59-- f-. -------- ._._--_._-~ -------'-- ---1----

Olive-Nortnllrn 18900.0* ·floodwaY 1600.00 1251.78 1257.63 1257.80 0.000716 3.34 479.51 119.18 0.29 9940,41 10059.59
'. I" --

j
--..

Olive-North,em Floodplijln,·
e-.

479431 _____1.t.9.17113857.1* 1600.00 1251.75 1257.60 1257.77 0.000717 3.34 0.29 9940,42 10059.58

Olive'Nort~Elrn'~'
-

1600.00 1251.75 1257.60 1257.77 0.000717 3.34 479,43 119.17 0.29 9940,42 10059.58,,- ----- r--' -_.. -
I.~,~~~:ili~' 'f'. ".,

_--.0 ----
Oliv1\:.Northerh. 18814.2* floQdolairl" 1600.00 1251.71 1257.57 1257.74 0.000712 3.33 480.56 119.28 0.29 9940.36 10059.64

FlooaWay _
-- -

Olive-Northern 18814.2*' 1600.00 1251.71 1257.57 1257.74 0.000712 3.33 480.56 119.28 0.29 9940.36 10059.64

'" ..,
Floodplai.n

-- -------
Oliye-N.Q.rthllm 11}?71._?~" 1600.00 125168 1257.54 1257.71 0000712 1-------- 3.33 480.48 119.27 0.29 9940.36 10059.64

1;8771'.2~>'!' Fl9oc!waY ¥
---- f------ ----._-- ----~

91iv.e-NoJth9.m 1600.00 1251.68 1257.54 1257.71 1-----0.000712 3.33 480.48 119.27 0.29 9940.36 10059.64. ';., ,.. -_.-f------- f----.
>, .,

-- -_.
Olive-North,em 1137?8.S* Floodpfairl 1600.00 1251.65 1257.51 -------- j-------. 1257.68 0.000713 ----~1--- 480.40 ' 119.27 0.29 9940.37 10059.63
Olive-Nort!Wh, t8728.S*' . Ftgoowav. 1600.00 1251.65 1257.51 1257.68t------?:~ 3.33 48040 119.27+--_.____Oc29 9940.37 10059.63

"0 ·/4/," . l~iJ' ~ I~:~;
-----1-----_. -----

;;, ,;". ,

Ollvlf..Nortnem'" 18685.4* ':~!' ' 'FloOdplain' "
--I---

1600.00 1251.62 1257.48 1257.65 0.000713 3.33 480.33 119.26 0.29 9940.37 10059.631--. -Olive-Northern 18685,4* ." floodway 1600.00 1251.62 1257.48 1257.65 0.000713 3.33 480.33 11926 0.29 9940.37 10059.63.," .
'"!>

.~

,
OIiv,8'-North,em . 1'8642.5* Floodplain 1600.00 1251.58 1257.45 125762 0.000708 3.32 48148 11938 0.29 9940.31 10059.69
OJiv~'Northefl1l"" 1-11842.5",' flq9Qway" . 1600.00 1251.58 1257.45 125762 0.000708 -_.~ 481.48 119.38 0.29 9940.31 10059.69
.•-(,~".':;::,;1' <'-,~B:j\±;i Iq;;r~, T,!::,{',,: .j;w,.. ' ,: ._-f---- -_.

Oliv&-NOl'lhem" ;II; 1'8599.58 Floodolain. 1600.00 1251.55 1257.41 1257.59 0.000709 3.32 481.32 119.36 0.29 9940.32 10059.68
Ollve-Northem 18599.58' Roadwav 1600.00 1251.55 1257,41 1257.59 0.000709 332 481.32 119.36 0.29 9940.32 10059.68
r,i, I.... :"'."

;.~
..

2.",~.
-_. --" ~.

'Olive-Northern 18584,p8'" , ftlW 'j,'
._- f--. ------- j-- --_.-1600.00 1251.54 1257.34 1257.57 0.001262 3.83 417.33 97.38 0.33 9951.31 10048.69

bll~e:I\tOJ!II¢f!1 ~;' ·1~584(§.8,.'1' '. . F190..
- ----- -~.,. 1600.00 1251.54 1257.34 1257.57 0.001262 3.83 417.33 97.38 0.33 9951.31 10048.69

-~ .. < ':':,."."' •. -x ' ',(,)-" ..
Oliv~!l!ortoem 111569.58 FlQodPlaln 1600.00 1251.53 1255.93 1255.93 1257.40 0.013514 9.71 164.74 56.22 100 9971.89 10028.11
Olive-NQr\~m 18569,58'~ 1600.00 1251.53 1255.93 1255.93 1257.40 0.013514 971 164.74 5622 1.00 9971.89 10028.11';JJ ""~ 'i;;i( \;::,:,';1 i"#~;? c , '';'''<,' . ' . ----

-- -- -- --Ollve-Noahtim ''', . l~p55.~1l ,p.> .: 1600.00 1248.03 1253.53 125427 0.005327 6.93 230.93 64.96 0.65 9967.52 10032.48



~~.~~AS P~~~;!!l~_R..i~~.';Jorth Inlet Chan Reach Oli~~::t'J~r:t~,:rn (Co!'..t.i.r:.ue..dL .._ ..-- .--.. . ..-.__ __ .. _._ ., _. _... _ __ _ . .. . _ __. --'---::-:-1
Reach River St;! Profile Q Total Min Ch EI W.S. Elev Crit W.S. i::G.·E·i;'--·' E.G. Slope Vel Chnl Flow Are;! Top Width Froude # Chi St;! W.S. Lft Sta W.S. Rgt

9951.25 10048.75

9951.25 10048.75

9940.42 10059.58

9940.42 10059.58

9940.39 10059.61

9940.39 10059.61

9940.37 10059.63

9940.37 10059.63

9940,34 10059.66

9940.34 10059.66

9940.32 10059.68

9940.32 10059.681-._---

9951.31 10048.69

9951.31 1004869

9971.90 10028.11

9971.90 10028.11

9968.29 10031.71

9968.29 10031.71

9951.85 10048.15

9951.85 10048.15

9941.33 10058.67

9941.33 10058.67

9941.08 10058.92

9941.08 10058.92

9940.82 10059.18

9940.82 10059.18

9940.57 10059.43

9940.57 10059.43

9940.31 10059.69

9940.31 10059.69

9940.04 10059.96
9940.04 10059.96

96.29

96.29

6343

63.43

3.33 480.87

3.33 480.87

..

3.32 481.34

3.32 481.34

1

3.83 417.34

3.83 417.34

9.72 164.66

9.72 164.66

7.32 218.61

7.32 2.1~ f-.-

...
3.96 404.21

3.96 404.21

'-1-'

1250.18 0.000780 3.44 465.28 117.85

__. _+-_.::.1::.2.::.50:..:..:..:18+ 0_.o_o_o_7.:..80+- 3:..:...:.44+__..:.46:.:5:.:..2:.:8+ ...:1.::.1:....7...;:8:..:5+- ...::.:.=-=+__--=-.::..:..:.:.::.::+-

.- j---._--_. 1--.,--- ..~--
1249~____.._ 125012 0.000746 3.38 473.13 11887 0.30-----. -- - 1----.
1249.94 12501 2 0.000746 3.38 473.13 118.87 0.30------ ~.

._.
1249.92 1250.09 0.000730 3.35 477.20 119.39 0.30
1249.92 1250.09 0.000730 3.35 477.20 119.39 0.30

-_. .---- ------ e----.
1249.89 125006 0.0007~'!.1--' 332 481.34 11991 0.29-_.~_.._--_.-
1249.89 1250.06 0.000713 3.32 481.34 119.91 0.29.._--~.

1244.21160000

1600.00 1244.36 1249.66 1250.50 0.006193-- ..._--- ----- . -----1-----
1600.00 1244.36 1249.66 125050 0,006193

1600.00 1244.34 1250.00 1250.25 0.001382-
1600.00 1244.34 1250.00 1250.25 0.001382

O)i';'e-NoJ:\h~Q1 18125:,5" . 'Flqody/aY' _

Olive-North\lrn 18241.5" Floodplain ,', 1600.00 1244.30 1250.00

Olive-Northern 1'6295.14 FloQdway
Olive-Northern 1'8295.14" Floodpl~ln '".

'Qliye-Northern" r. 18323.,14 Fioc;>\Iplaln ;

r-;0:..:i::..:iv.:::e-,;.N:.:O:.:;rt~he::.:.rn.:.:...__I.L..:1:::,62::.4;..;1~.5=-:..::f,_,,_,M:..F:;:IO;:;OdZ;W::,;"~y:,...._+_.....:1.6:.:0::.::0:.::.0::.::0+-_.~12::.:4:.::4.:.::.3::0+-. __...!25~~!__
, );'JIII'.'.. ...i t,~,'f." '~.'.; .'~I':',......-. --+-------_..
r-;.O='I:.:.iV.::.e'-.:,:N:.:;();;rthe~rn"-i.',::-,+-.f""'a~~9;.:2:.:..6:..:":-::.{-'r-f.=FI:=O-~Oo:::d::J;\)l::;:a:::lni-' e.-+___-....:1.::.60:.:0..::.0:..:0+----1:.::2:.:.44.:,:.=.27:.+ 1249.97

r-;0:.:I;.:.:iv..::~..:N~O:.:;rt::,:hez,;in~..".,!L..:f.::a2=O;:2::;.8:..·..:.·_+F""19;.::o::,d:N:.:;a~v'~'·--j--..:.1:.:60:..:0:,::.0:.:0+-....:.:12::.:4:..:.:~~I- 1249.97
~.. 'co ,y;), .. '~"

k_~~~.:k +-_~,........-+_(~cfs~}~+_..1:(ft::L)_-+ .._-,(~ft}~-+-_-'(Qft)L.....-+_ .....:(,~ft)'-----+_...l(~fV~ft)C-.+_y(fV"-,,s'L)_+--....:(~sq:i..ft:.Y)_+----'(~ft)'-----+_~__-+_~(ft~)~>-+_..::.:."-:.Ji,(fl::L\)-:-'-'-:-l
~O::.:I:.:IV~e-~N::::o::::rt~he::.:m:.:-___4~18:::5::55=.5:;:6~._fF~J::::O_"'o~:::w~~:<v·~.~""'"\+-_....:.16:..:0:.:0.:.:.0:.:0+-__1.:.:2:..:4::.8.:.:.0::.3+-__1:..::2:.::5.::.3:.::.5.::.3t--- --t 1_2_54_..::.27_+_----"-0..::.0.:..05:..:~~i____---=-6.::.9.::.3t_-.....::2.::.30:..:..::.93::.+__-_ _=_64.:.:..::.96::.+__-----=°::.:.6:..:5+---.::.9:..:96:..:7..:.:.5:..:2+---.::.1°"'°:..:3::.2:..:.4-"-18

f-.-:":.-~-----:,--+~-....:._.::.....-+--,o--.,...,.,f-----+----t----+------.+------f----+-----+-----f-----+-------+------+-------1
f.::0~II~vrrj[~N~o~rthe~.i!:..r~A_ _J,:.:16~,5~2~7~.5::::8~:_+F~I.::.oo;cd~{l::;la;:ln~.:-'";'.';;;"-4 __...:.:16::.::0:.:::0.:.::.0:.:::°+ ._.. _. 124801 .._ .._~253c~ .__. +-._.--=12:..:5.::.4.o~ 0_.0_0_1~~ ...:3:::.:..:82+- =-4:.:18:,::.9:..:5+. ~9:..:7.51

~O:..:Ij:::v,e-.::.. .::N:.:O:.:rt!.2he:..:rn:::.._.--I'.21,6::.5:.:?:.::7:.:.5:.:::8_.,..,j-F:..:I::.OOLd:..:·w"".~:L't'_··.::.·.-+__.:..16:..:0..;:0.:.:.0..;:0+-__1:..:2:..:4.::.8:..:.0_1~~~~ .__.__ ._-+_--=1.=..:25_4.~~ 0001248 3.82 418.95 97.51

;' ."', ;;::7.;."." •. ;. '. .',"'" _ ___. .__. . ------+-.------1-----------1
t.:0::.:I:.:iv;:..e-N:;·~o~rt~he~rn~, _+1~65::.1~2:::.5~8~_+LFI:.:oz:9d=DII;!:::I:::.n .~+__..,:1.:::6.::.00:..:..::.00'+. _......:1.::.24.:.:8:.:..0:..:0'+-__. ~_53_._85_ ... . _. __.1254.02 0.000717 3.34 f.._ _ .__-=4:.:,7:;:9.::4..:-11-_...:1..:.1:;:9.:..:1.:...71----......

O.~ive-N9~~;~;:, .:.~~~.,.,:,...,..+':.,;.IO:..:od:.l.:.:..W.:l:\'I:Ly.--...,..,+--.. ~1~6::.0-.::.0--::.0_.:..o+-f--.-._-_-_1-=2_.::.4_8~..:..0._0'=.~~-=-.=_.._!.2_-5-_3_:~_~+_-~~-~__-_.-_-.._-.I-..==_<_2?_:l_--0_2+1--__._o~.0~0~0:..7_,1.~7.1--_-__-_-_-_.:::3...:.3'.'.14__. _4_7_9_:~f.._~-.--=--=-=1-1-9=.1--~.+e--------._._

;Ollv~N9rthern': '1>84~ Floodolain. 1600.00 1247.97 1253.82 _.....:1:=2.::.53:..:.:9:.9=+-_.__=_0:.:::.0.::.00::.:7..,:1:.:::5+- ___=_3:.:.3.::.3+-_.....:4..:..7:..:9..::.8:..:9f-__ ...:...11:..:9:,::.2:..:1+- ..:.:.:.:.=..+-__:..::..:.:.:::c:.:+--.....::.:.::.:..:.::.-'-i
,Ollv~Nort,nerA 16476,2" -Floo.dwav 1600.00 1247.97 1253.821 ...__,--...!.?5_3_.9_9 _-.::.0:..::0.::.0-,,07:..1:..::5+_- 3.33 479.89 119.21

~---""'--'-'I.~"::::r._-~"1-".2:''--'_....;:..',,'..:...•,.:..-,:..j,c...--..,---1------+-----1-----+-----+------ r----.-.---f----f------+----+-- --+-----+------l
O.. IiVrrNO.. rthe.,rn,.....~ .8~"i. rC;>()d~,~~n' 1600.00 1247.94 _ ..::.1.::.25:..:3:.:..8"'0+- +-__12_5_3:...9-+7 0.000713 3.33 480.39 119.27
·Qliv!l-N;ortl;lli\l)ll' 8'';:':' ;..'.,..,j 1;.::6:.:0.::.0:.:.0.::.0_j. ..:.1.::.24.:.:7..:.:.9:..4+-__ 125380!-. 125397 OOOO~~ ~~ 4-=8..;:0..;:.3.::.9+----! l~E.f-_. __""'::'''='::'j--__

' ..:.: ~";;'" ll~,;~: ,;~ '~~~;~, ""L ,':, .. l

\---..,....-,., _---,...j-.......:c.•:::;:........-i-'-"'+---;'--..,.----,+------+----~ ..------ 1-------1-----+_.._-------+--_._---+------\-----+------- _-+ _\_----__1
~O~I:.:iv:;rr,:,.N:.:o::.:rt:z~e:=r:.:.n-+HZ!I..•;l;::.,8~();::..1:...:4'--__+·L.FI:.:o;od:J.0:;:.lla::;. i:;.n_+__...:..16:..:0:.::0..::.0::.::0+____ 1~~l--_~_2_50_.0_3t_----f---1,:2.:5--"0.::2..:..1 ..__OOO~£.__.__:.:3~.4_-.:.7+-__4:..::6-.:.1.:.::.5:.:::0.J_--_1:...:1~7..:.::;J~ I----.....:..::...:.:t_-.....:::....:..:.:.:-=+---.....:...:.:..::.:.....:::.:...j

~0::::1::IV~e:::.N~O~tl:.:.lie,r::n-_j..:1'::::8;l!:l8:.::0:.:..,1:.::4::_r:-4.L.FI::!O~Od;::·W::.:. ~~V-+-....:.16:..:0::.:0..::.0::.::0+--~12:::4:.::4.:.::.3:.:3+_-_1 ...2~5:::.0:.::.0:::.3+-----.l____..::1~2:5:.0::::.~2.:..1 f-_:::.0:.':0~OO"'7'.:97 1------....:3:::.4..:..7+__::.46:::1:...:.5:..:0+__.:..11:.:7..::.3~5+_---....::::~_\_--=:..-..:.::4--~==.'...I
" I., . ':} 'r, " ~.,;

Olive-Northern 1!l164.2~ , Floodplafn' 1600.00 124424

~o::.:r~lv~e-~N~o~rt~he::'.m~,_+18~4:::0:.:3::::.5=_·....-_fF~I~oo:::d:!!pl~.a:::ln~-+__.:.:16::.::0:.:0.:.::.0:.:0+_--1=24.~ 1:..::2:.:5.::.3...:..7:..7f-- .-=12::.:5::.3.:.:.9c..:4+-_....:O:,::0:..:0:.:0..:..7..:..11+- .-=.:=.jI-_--====..:...;__....:.11-=9:.:..3:..:1'+------=-=+---=.::...:.:..:.::4--.....::...:...:.:..:.::.-'-1

~Qcl:.:.iv.=-e.,:,.N::9::.:rt:.:.he:..:rn:.:.,-+16.::.4.:.:0:.J:~::.:.5;..·...._-+F:..:I:=O=-9d:..:w:..::a::<v..:.:'c....-+__.:..16:..:0..;:0-=0...:.0+- 1-=2"'4_7...:..9.::.1+ 1:.:.2.::.5.:..3·c7_7+- +-__1:.:2:.:5.::.3:.=9..:.4+-_.:::0.:.::.0:.:::0.::.07:...1~1+-__.....::=+-__:.:.::.:.:.:..+-_.....:1..;:1.::.9:.:.3..:.1+___----...=.:.=j----=.::...:.::.:.:.+--:.:.::.:..::.:-'-=-=1
.,~,;; ~..' 'if:''.,.

f-O-l-iV·lr-N-o-rt::::lie;';r-ll-';-l.•----18$;--67:.:.... ~..,.4:"':..;.",:;;.:".:t.-FI,...O,..:0ct-:j~-Ja";"i-:A:6-;j,:+--~~1::.6-.::.0-0;;..:0-_0~:~~~....:1-.::2-4~7~.8;;8:~~~~..:.1-;25;;3~.7~4:~~~~-~~~~-_ =-_-_-_-._1c--=2_53....:..:..924-_--_-_·..-.:..0-..::.0-_"00=7=0=9:_-~-_-_-_-=-;;;~~~~~~~~=~·~==~=~.-:.1-1:.::9=.3~6~_.._·-_--._.-_.-_.-._-..::-;-~-1:+-_-_-_-_-_-.:::-:;:-:.:.-:,::-:..:..jet-_-.:_-_-_-..:.-::.:-:..:-:.:-:.:-1:::.j

~o~r::lv.:t~..:.N~o~rt:.:.h\ll:r:.:.n-_1it8367....:.:..=.:...1:.:4~"':-,-'-;':,_+;,L.FI~qiJt:Qd;::W~at::1Y,___'4" __..:.16:.:0::.::0..::.0:..:0+-_.....:.:12:..:..:47.88 f--._....:.1:.:25:..:3:.:..7:..4+- +__--=12::.:5c3:-=~~i____ .oc?007.9~i____- _==t- ..:.::..::..:.:.'-i .::.11.:.:9:.:..3:.6:+ --=-=+-. =.::..:.:..:.:::.::

\--,,:"::...'-~:.."----Ji-----_+~--'--___4----_f-----+-----_+_-----t------+---- .--I--------t--~----_+__-----_+__-----_j.- ------\---------'
~O:..:Ii:.:v=-e-,:,.N:.:0c.:rt:.;:he:..:rn::.;:..,......p.::1'8:..:3;;.::5:.::2"'.1c..:4-,,-...:.+F:..;I:.;ood=p:;.:la:::;ln::-.-+__-=16:..:0::.0..;:0'-'-!0 .::.1.::.24-=7.::..8"'7+-_....:.12:..:5:..::3....:.6:....7+- +-__1:..2_5.::.3...:..9.::.0-'-__ 0.001262 97.38

~.,,~~;52.14 -';, ~:dwa~ 160000 __.J.~4787 1253.67 .f-_.::.12=.:5:..::3.:.:.9:..::0+_.~Jl~262e----::.:.::.:+--.....:...::...:..:_+----=-9.:..7.::.3.::.8+----__=-=+-__...::.::.::.....:.::.....+- :.::.:..:.::..::..::..:

~~+~--r:-",-'-~.;:;;..--'-:---il------+.--._- .. - -------l--.----t----------t-. ---.--- I-.--.----+------+-------t_-------+-------+------I
Olive,Northe'rJi 1'8?~7.14··" Flo'o\lplaln 1600.00 1247.86 1252.26 1252.26 1253.73 0013531 56.21I=c:;.:.::.=:.::.;z.:::;.._1-'-==-'-"-'_-+....:.:;.=;:::.::.:.....-+-__---=:..::.::.::..:.+-_..::.::.---==-=+__ -==-=-t-----=.::.:..:c...::....+--·----=.:..:..:--=4---=:..:.::...:.:.::.=-=-t--- --.....::..::..::l----.-...:..:...:.:.::.+--...::.:.:.::..:+------.:..:.::.+--.::..:..:....:.:.::.::.~--...:..:..:.=.:c:..:....:..j

d1111~Northeni~ 1'6337.14 Fioodw8V 1600.00 1247.86 1252.261 1252.26 125373 _...:0"'.0:..1:.:3:.:::5.::.31+-__--=:.:.:...:=+-- .:..::.:...::.:+-__....:5:.:6...:.2:,:1+- ....:.=+-_.....::.::.:..:..:=-=-+- "":"::=:":':""1
, ,,;; ,1'. h ; '. .'. ,.



-------,--..,--------,------------ .
~_~~y.!~~er· North Inlet C~~~~e_ach' Olive·Northern (Co~!,r1.ued)___ ,--- . . -,- __

Reach River Sta Profile Q Total Min Qh EI W.S. Elev Crit W.S. E.G, Elev E,G. Slope Vel Chnl Flow Area Top Width Froude # Chi Sta W.S. Lft Sta W.S, Rgt

*'1',,,",,",';*' . .~. :' ',\. (cfs;) (ftr '., .-®-_i----'-_(fl) , (ft). (fttfl) : \,"'ftt"'s)_+__-(""SQ:L:fl::.c.).----Cf---->.:;(ft:.L)~+__--__:.., -+~_{:I:..llftL)·_~'-··+_'~---'"(fl:.t.)_~~"
''l1; .,ilf''''- "., <"~' . ·':'I,fif· ,~, -+-----+-----1---___:_-=-1f---:--...,..:;-........-..4.t----+::-'-~:__-+---=-=-::-::-::i-·-----j-- ------'-------- -- -----+------li----- --li-------t-----
Olive-Northern 18071.94 . Floodplain 1600.00 1244. 17 1 1249.~1j -- 1250.04 0.001280 3.84 41618 _..:9.:..7:.:..7..:3t---- .:..0:.:..3:::3:..r__--..:9..:9:::51:.:,..:..13:..r__---1c..:OO:..4:..::8.:...8=..:...j7

~O~Ii~V'e-~~N:ort~" ~he:rn~==~~1~~,~:7~1~.9~4=F:.,==.~F~I~Oodw~~.~a:,Y:~=;~====~16:..::0=0~0=0:==_1_24_4_._17_+i_-~=-~~~~-: -=- =~__12_5_0_~~1-- _~_~ 384 i ~~ .::2~---_-.Q.~~c-----9-9-'5-1-.1-3+--__1-0_0-48_.-87..,

~
. rthem i;8056J~4' ,Flo9dplafii 160000 1244.16 1248.40 1248c~ 124~87 0.013740 ~__.!.?~2i______ 56.50 10028.25

::.;N..:O;..;.rtb"'l?:.:.·rn:.;.·..:.._:-+·f.,18"'0;,.;5"'.6;..:.9..:.~·."./;_+F-'J-'.iQO"'d7W"'@.i!:y·. _·-+__1_6_0_0__.0_0t- 1_2_4_4._1_6t l_2_48_._4_0f-- 1248.40 124987 0.013740 . 9.74 164.24 . 56.50 10028.25
'~.,~ • '';jr;;,;::::. .1'" .1',';
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1.00 997189

97.38
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119.33

:
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3.81 420.09

3.33 480.81

3.33 480.81

3.33 481.07

3.33 481.07

1246.61 0.001262 3.83 417.32

1246.61 0001262 3.83 417.32_..--

--
1246.44 0.013496 9.71 164.81-- .-

1246.44 0.013496 9.71 164.81

1237.07 1242.58
----

1237.07 1242.58

..
1237.05 1242.88

1237.05 1242.88

1237.04 1242.90

1237.04 1242.90

-----------. __..

1237.02 124288

1237.02 1242.88

1600.00

1600.00

1600.00

1600.00

1600.00

160000---
--

160000

1600.00

1600.00

1600.00

1600.00

1600.00

1600.00

1600.00

-
1600.00

1600.00

1600.00

1600.00

160000
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t. ' •.

r:0:-:lj:-v....e-7N:'-o-"rt:-l;1e-m--t-:-17::-:8:":1=2-=.S=9--+F=I-oo-.d-;-:-Plla'-:-ln-::-.. +---:-:c:-:--::c:-1----1-2-3-7-0-0+----2-4-2~8+------i-----1-2-4·3-.-04-+-----0.-0~00-7-0-9+--------- -----1-----------+------+----
1-'.~..::.:n,'-'-v.::.:..:;N.,.:.::=::.:.::-.. -+'1":"11:";.:.::"'.2::.:.~.:.::9-,.,'"..;,:,.,-'.+I':..:I.::.O:::OcIW=-I:;;'''Il::::·2·:.:......-:+---...:.:.==+---1~2~3:.:..7::::·0~O-l----~ -----------j--- ·~1-::2,...43:-.c:-04+--=.;c:..::c:.:..::-'+----·~ 4_8_1_.3_

0
--t-__----'-"-'--t-_

~,,-: §1'j.~,:_:t'-.":':'i';..;.::;<.y-:-.~---c:..:.::.:.:=_=_t--.:..:.::.:..:..'=_=_t--l:..:2:..:4::2:..:.8..:6+-----t--~:::.:::~I_-~0::::.0~00":7c:O~9+_--..~ 48_~ ------'-C.:.:..::.+---......:c..::.:+-__::=..:.::.::::.t__...:.:.==~

0Iiv~NoRhern' .~~". "'.',-'-t,----+--1-23-6-.9-9+------1242~i9 ------------- ---1243:02 ---0-.0-0-1262f----·-3-8-3-J---4-17-.3-2+-----+---·---

Qlive-Noi!'~in . 17797;59 I'; 'FlqodV;{ly)""..-"t.--~.:...:..+--.:..1.::.23:.:6:.;:.9:.:9+---1:.:2.:..42= ..:..79:..r------+- 1243.02 - -:0:.;:.0-:0-:.:12::6=2+----:3:-.8:-:3+----.:4.:..1='7.::32~--..::.:c::::-1-----..."::~---=~~f----'.:~~.':j
'.' . ;;. ;= . 'f!!"

b........,--=.,,-:r--+=-:-::-:-:-:-'--+.::---:-:-.,..----"r---~,..--:-:+---___:_-+-___:__,__c:- ------+--........,--1-------1--..--- --- ----j------I------I,-------+-----\
Qlive-NQrt.!lE!rn 17905.71}' Floodplain 1243.32 0 005267 690 231.89
'Ol1ve-Northern 17905.76-'#.:[,:, Floodway 124332 0'005267 ---'6-9~0--t---2.:..3-1.:...8.:..9-1---.:...:...:...:..+------=.;:.::.:...1----':.::.:..:...:..+--...:..:c:..::c:.:.:..'-I
~,::;:~,.:.::.c'-".'-'-,,2"7.=.,.::-.-+.:..;i2-;.'.~";.;;,,::..,:':",':-",,"'",""'"",.f'• .,.::;~,y,'":-/,!•.y::;....c.,.,::-.:.,.,-+---'::.::..::.:..:.::-J---..-.:::::.:..:.::+---"~=t_------ -----t------ -------- =.c_=-j-_----':.::.:.:+ --=.:_=..c

;'-:0-11-1160-'-'-N-ort-he-rn-+1-7S-7-7-.7-6-':""';-'~'1WM::lo-'(o-d-p1-'a-in-+-----t-----+-- ----+----- - ---~-1-2-43-.-10+--0-.0-0-1-23-8+--------·--I----+----+-------I

Olive-Nort!illrn ·17877.76 :>Floo.dw<lY 1243.10 0.001238
... ··x - ",

r.;Q::;:Ii:,-ve::.,-:-:Noccrt;;he",,·:.:.rn'--+1-=77=8=2~.5=9-;;.r;_'_t.F=-IO:::O~d~p1~~;::ln'--+-...:.:.16:-:0:.:0:.:.0~01----'1~23~6::::.9~8+---1~2:::4:.:..1.~38~_-.....::12~4~1.:.::.3~8+_--'1~2::42:::.8'"5,+--_ 0.013500 9.71 164.80 56.23
Qlive:NoFthllm 17782·!;i1l >'., , Floodway 1600.00 123698 1241.38 124138 1242.85 0.013500 ---9~ ---16~4~O --------=5-=-6'-=.2..:31-------+--....:...:...:..c.:...;i.j---c:..::c:.::.:.:.:..:i.j

, ' """.'; --f----...:..:::.:==-t--------+---'-----.:...:.. .------..---+----'--'--+--......:..:..:.:.::.'+---::.:..:'+--------'-'i--...:..:..:..:.:.::.+-......:..-=~
• ~ ,~.. '''", ii, :...t":":n:.__.~.L·-- --' -L.. ---'. --' ------'------'__. '---- ....L. ..L -'-- --'



HEC-RAS Plan: Design River: North Inlet Chan Reach: Olive-Northern (Continued)
,. ---R-e-ac-h-- rRi~e;-~ --P-r-ofi-ie~ --a-rOtal--r Mi~-ChEII--w-.s-.E-'e~- Crit W.S. E.G. Elev E.G~~ilope-'" Vel ChnlFIQw Area" Top Width -Froode # Chl-'-~-Sta w:s~LiiJ Sta W.S. Rgt

(cfs) 1 (It) I --'.:(tt::L)~.L. (tt) (tt) (ftllt) (ftls) _1~_. (tt) (ft) (ft)

r:0:,:I:.:.iv.;;,6-,:-N:.:o;;..:rt;.:.he:.:r;.:.n_+1:.:.77:..;64:..;..;.:.5;.:.9.:....:....-tF=I:.:.o",odo.,<p:.:.la",;in;:-·_-t-_l~_ ~232481_"_ 1237.96 _._.' _E_3_8_~!.__o_oos.~ ~(l~ .__2_29_.~q 6482 q'-~i'-- 9,,_9:..;6:.:.7:..:.5"'9+---1:.:.0:..:0-3"'2.:.:.4--11

f-"o:.::lI",Ve-~·::.:Nc::o:.:rth:;:e:.:.rn;:.' ~.-,-t.:..17:.;7...:64-;:..:,::.5'79;;..:,,'__fF."',I:=;;OO:c·dw';'-'-;Cl""Y,-:,....;'._.+-__'_66_00..:.00_.. 00..:.00t-I 123248 1237 96 . !.~38 71. 0.005399 6,-~ __...__ 229.80, 6~E~___ 0.65 9967.59 1003241

f-='O:':U:'::-I~=,*,::N~O:;'~her:::~::;"::.~i_·'-":4:':";%~:,;":;::;::'-"=~_·..+F;;..:I-'-~'}!I;;O:.:~"O!"~'?-;~;:::ti~"':"-:_, +_-·----.. '.:.:,-6:.::~...:0;;..:.0...:0+-----'--- 1;;..:·2-:.:3~2~4~6:----·--_-~1...:2~3-8:c..=2--6+___ -1----;-23-8-49 -0.001262 .. - --3:83 ---4-17-.-34----97-.38 1--------o-:3'3f--- --9-95-1-31 ------10-0-4-8-.6-19

l-"O:,:li:;.:-I::.e-.:..N:::o;;..:M:,:;he;::.m:.:_-t.:..1777·3:.;;5;;..:.S:.:.9..c;'-''---.-··tE",-,.,:;,oo:.:'o:.:.w:.:;·'a;.<-Y_-t-__16:.:.0_0_.0_0-t-_ l:..:2:.:.3:.:.2_.46+ 1;;..:2:::3:::8:.:.2:.::6+-- t__---'-=123849 0.001262 3.83 417.34 97.38 0.33 ...:9...:9.=5.:.:1..=3",1i-_ ___.el.;:.00.:..4;;..:8:.:..6=-=-j9
... ;, .,.' .~, '.',

:~~;~~~~>" 17720.S.9. .' Flooqplain. 1600.00 1005949
~i;'"H720.59t~ 1600.00 10059.49

~Ilve-Northern ' . {~~3••r~'·~-+--"-1-6-0--0-.-0-0+----------I-----j---.---+------+-----+-----+---.--+----------~-------_:~~-_-_-_-_-_-_..:._.c:_..:._f+----------...:.:.---.c:-:.:.-"'_f+-------------'--1-00-5-9-.5-1
2

Olive-Northern 17673: FIWdWay 1600.00 10059.52

i.,:., x'.. .-" ..••,:-, , 't(, --+------1------+-----+.-- _
Oli:-l~Non~ID 176?5.4'~tf·iFlooc;lp)ain ' 1600.00 1232.38 1238.21 1238.39 0000724 3.35 477.57 118.98 029 9940.51 10059.49
R=.:..:.:.:.:;;;i1J:iif--:...'-:hq:::.:..;:.....,.'--+=7"'=:;;n&:~+_-'--:..:..:.:.:.::.+_--~-=-::.::.:=-'-j---'-=-:.::.::'-t~-----_. ----------~.-------. -,-----'-':..:.::.:.:..:..'-1
i-=o::.:Ii::;V::,e-,;..N:::o::.!r!::;~z:m:;·_ __!·~17:c:6::::,.2:;::5::.,..4:..:''':::.."h~___+F:.:I;::O;.:=-;odw~aY'",,-~~·_+ ~16:.::0:..::0.:.:.00 __ 1233.2!l. __ 1238211 ~-.!3~~-~ _ 0.000724 3.35 477.57 118.98 0.29 9940.51 10059.49

r::o:.:;U",ve-=-.:.:N:;:o;.:.rthe:.:;·:.:.m"--__t.r.17:..;5:.:.7.:..7:.:.S'c*_-+F::::I.z.OO;:.;:d:!ip1",~:,:;.·n-,-._+-__1'c6:..::O_:_O"'.0.;:.0t-_-__1"'2:..::3-.;:.2:..::3..:.4-='~~18i--=~-=-_=~! 2_~~~_~2 _-==-~~~8.25 119051 0.29 994048 1005953

~O,IIII'V.. m-'':~~.. 1-1_75_7_7:.:;.S_*...,~,.... '-t',-F...!l~;;~:../,-~;~...a_Y._,_,.---J '16-600-00-·.00-00+---~1223322~==.3340 ~_~1223388J.1184 - - - _ .=- -=--~-~11223388-,--.3352..f-- ~_~.l!0:,:;.00Q..000!.....72129 _~:__ ---~3._.33.~4- --=~=~4~7-~8-,.29-5
3

- ~_ --!1

1

1=t=9,--.01

5

2- I ---, __=~0·.2299 . __ .~9994400~.44_84 -~_0_0_59_._53_1
fC~:.;,:..:.::..:.::::.:.::.:L:.:.:___+.;:.1:":.:.1'5:..::3:..::0.=,2:.:.·-·$-. +F:.:.'..,.dO,:-;d",Ip:.:;la:.:;in:.:.._+__________ _ .__ . -----..:..:.::.:...:.+----::.:.::.+--.::.:..::.:.:.::+---.:.:...:...:..:....:..:..i------==-t----=.::..:.::.:..:..+-- 100S9.56
·Olive-Northe.m 17530,2* .' Flooctway, 1600.00 1232:?.2.1--__ ~8-,-1.4 1238.32 0000719 3.34 478.93 119.12 0.29 9940.44 10059.56

10059.57

10059.57

994043

9940.43

0.29

0.29

_.;:.0:.:.2:.::9+--__ .__99_4_0_.4_2-+- 10_0_5_9_.5-'--18

0.29 9940 ..c:42=+- .;:.1°:.°:..::5.;:.9.:..::5"-18

119.13

119.13

479.08

479.08

3.34

3.34

1238.18 0.000718 3.34 479.21 119.15 0.29 9940.43 10059.57

___-+- 12...3_8_.1:..:8+-_:..:0:.:..0::.:0"'0-'-7-'-18+----~i_--- 479~1... 1_1_9,._1_5+ 0.:..:2_9+--__9:.:;9:..:4-'-0:..:.4.;:.3+--__1"'0.;:.0.:..S9:.:...:..57_1

___+- t--__l_23_8_.2_8+_ 0.000721 3.34 47:,-8-'.3:.8+__:.:.11:..:9:.:..0:.6+_.__-'-=0;;..:.2:..::9+--__9:.9:.:;4...:0:.:;.4:.:.7+-__1.c:0...:°.;:.5:.9..;:.5-"13

___t___---l-2-3-.!l~~--0-.-0q,0.c:72:.1+_-_--'-=3;;..:.3:.:;4+_--4:.:;7.;:.8'-.3:.=8+ .---2_~~~:_.-.---'-=0.:.:.2:-=9+_--::.99:.4;;..:0:.:..4:.:;7+_--:.:.10:.:0:..::5.;:.9::::.5-=-j3

1232.27 1238.11

1232.27 1238.1'

1232.23 1238.07

1232.23 1238.07

1232.20 1238.04

1232.20 123804

1232.16 1238.01

1232.16 1238.01
1---- .

1600.00

1600.00

OUve-NQrtl)efn 17339.9*:;' r" FIQ9.QW~Y

Oliva-Northern 17339.9* FrQO<lplain

. <if' <~' ,~·;,tt,h,.4!i"·~.,·;".h; .• ,F .'.

'OIlV&'N~{j '~7292.3*~;" "Floodplain'; 160000 1232.12 -.._---1-2-3-7-.9-7t -.-._-_-_-_-_-_-.:i-_--_1-2-38-.-14+-·-0.-oo07i5 ----3'331-----47-9.92 ----'19.-.';-22+----0-.2-9-1----99-4-0-.3-9+----10-0-5-9.-6-11
fCO"'Ii...,.Ve-......"N,:;-o:..:rthe:.:.·:.:.r:.:.n_+-17""2::.;9-=2.c:,3:.:;*,_--+,F:.:.I",oo""d:.:.w""a+Y_-+ 16:..::0,,,0:..:.0.;:.0t-__1:.::2:.:3.;;,2:.:;.1-=2+-- 1237.97 1238.14 0.000715 3.33 479.92 119.22 0.29 9940.39 10059.61

1.;~" . ~.."~
, ---

OlivlrNort1l@m'" ·F244.7*· < Floogplain 1600.00 1232.09 1237.94 _~ 0.000717 3.34 479.40 119.17
'Oliv(;..NQrt~ ~.t.7'.' .FloQdwily'i '" 1600-.0-0t----1-2-3-2.-0-9t-----12-3-7-9-4+-·----t---1238Jl_ 0.000717 334 479.40 119.17

·:~~;(.',';;Ai}SM!;,"!:. '. 7".:, ",,',( !-------+--.:.:...:.:.:...:.-+-- --- ---- - ---.-- c'-'- _

Oliv~Northerl1·':.'. 17197.1*", FJOQljplain' 160000 -1232.05 --12-37-.-90 ---.----1--.--1238-.0-8 ------=-0.-=-0-=-00:-::7~1-4-t----3.-3-3t-----4-80-.-1-1i---11924-----0~.·2:-9+---9-9-40-.-38+---1-00-5-9-.6-12

Olilie-Northern 17197,1*'" . Floodwsy''- 1600.00 1232.05 1237.90 1238.08 0.000714 3.33 480.11 119.24 0.29 9940.38 10059.62

~::~>;~:,.,~::' .... :, ~:~::~::~~" '.', ~,in". ~:~~~~:\~;"i"'.. :( ..,.,.', .,;:>' ,.~ .. ~!'-,M-.+--.-'--'-'-'-t----=-'-==--t--"'-'-:.:..:..+--
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Olive-Northern ','" '1743,S,0* Floodplain 1600.00 1238.25 0.000718

Olivll-No.rthem '17435.0*' Floodwav'" i'. 1600.00 1238.25 0.000718

<{ ~) >...'" ''ft' • . __

Oliv~orthEl~ 17387.5~~:~·'.' 1800.00 -- 1238c~ o.oo-~ _-_-_·-__-_·-_--_3-._3-4::_-_--=-=4=-7-8_-.5~3~_-_. _1_19_c~_. 0:.:..=-29+--"'9.;:.9:.:.40:.:;..;:.46+---:..:1.;:.00.:..5:..::9:.:..5'--14

Olive-NonheR1 ~n~7,S' "' "..."_i l_60_0_.0_0_t___-----'-------I------'----+--. __ 1238.21 0.0007201 .__...:3.:.:.3:.:;4+-__'__4.:...78=-.5:.3+__1:..;1...:9;;..:.0.;:.8t__---- _0_.2_9_t___--9-9-4-0.-46-+----10-0-S-9.-5--14
~" ',;" ,.-., ..•' f-

'OliYc~orthern 171,49,e*:,·.I'flqpC!plaio:' :,' 1600.00 --1-2-32-.-0...21---------1----- .. ------ ...... ---- --·----i'-------·~--+------t------4-7-9-.5-9t---1-1-9-.1-9+-- 9940.41 10059.59

L:0rli""YIr"",,;..;N"'qrt:.::.he"',:.:.rn:;.,-'~··~.__t.:..17"'1:..:4:;:9::;.5:..·W...,.·""·-~f.F:..:l.::OO~c;l:,lV' ;;;a:!y~'..::L+---_~·_.._-.:.:1"'6;;0::::0.:..~..;:.0'-'+0+..----.el-=2=-32:::.=-02=t----f~~;:i -- ------..-f--~-~~-:~~i---'- ~-.~-~~-;-~-:+---....::.~"'.~.c::t---'--4.:..7.:..9 ....:5.:..9l--- -1:-:1-=-9:-:.1-.::9-t-----0=-..=29+----=-=..:.::.:'-'-'-i-----.e.:::::::::::.~
'.... ."'j :'~. 0.29 9940.41 10059.59

r.:O~Ii:-,.e----=-N:-o--:rthe;--m--+-::17=-1:-:0:-'1-:.9~~'---.+F::I-QO....d-:-p-:-la-:.in--+---16,-0-0--.0-0+----1-2-3-1-.9-8+--1----.--12-3-7-.8-4+------__.+-_-__·-·..--1-2-3-8.-01 ---0-.0-00-7-13 1-----3-.3-3-+------48-0-.3-1-+----11-9-.2::6j-----0~.-=-29:+---9;'c9-40,-.-37+---1-00-5-9-.6-13

r°';-Ii_Ve-'-.-:N-'-o:-rt-7herm--'--::t-=17:.:;1.c:0:..::1;;..:.9_*_ _+F:.:;I~Oo::.d~w;;..:a~y,..__+ 1_6_00_._00+_:.:...:.1.;;,23.:..1.c:.9:.8+ 1237.84 . _ 1238.~ _ _ .QE.0_0_7_'_3f---._~ -4'80'31 119.26 0.29 9940.37 10059.63
i,'; ,t:2'··'!i,'~r'. '" l.f~".·:~, :"" ,if;!' Ai'

~6;"I~iV~~~N:O~rt~h8~·r>~n~=':'~1~70~$~4~-4:~~:·:o"~,,/~·:·:f=l~;O~Od~lpl~.a~.in:c~=:=-_-_..-_'c.!:16~0;0=.0;01====-1~2~3~1~9;4i===_~1~2;3~7-:::.8-.':'.OLI--_··-_-_-_- -_~-:-123i97c--0.-0-007;01-------3:--.-33+---48-1-.0-6+----1-19-.33 ------0-29----99-4-0-.3-3-+-----1-0--0-59:67



HEC-RAS Plan' Design River' North Inlet Chan Reach: Olive-Northern (Continued)
'--- ...-Re~ch----- River si;3--- ------profile- -- -aT-Cial- -1 Min-C~Ei r-0:ii.-Ele~-'- - Crli IN.S:· --E.G.8e;-r E.G. Slope Vel ChnlTFIOw Nea- Top"'W-ldt-h-r-Fr-ou-d-e-#-C"'h-I-r-S-t-a--W:S~-Lft- --S-t-a-W-.S:-RQt-:-

(cfs) I (ft) (ft) (ft) "'(ft:L) _-!------:(""ftI.:.,:,ft)'---+__--"(ftI.:,:S:L)_+-'-'(l:::sq:>..::ftL} _-I_......>:::(ftL.}_-t- ---1_--i(ft:.:I.)_--t__--->(ft:.:I.l)_·"--\'-'

Olive-Northem 11054.4· Floodway 160000I .!_~ .J..~.?~ r--_E379~ _---'0.".0"-0-'-07'-1'_'0+-__---'3'_'.3"-3+- 4"-8_1"-.0_6+- 11'-9_.3'-3+ 0_._29t-- 9_9_4-'-0._3_3t-__l_0_05_9_.6-j7

f';'i.;;:.L-:···,..,·--.,,......;'-'-:,..+..:...,....:.:..._,----t:",..c..","":--,---t-----:-:-c-t_ ------1-------1 ---t------'I_
0Iive'=Noflhem, ~i006.8·Floodplain· 160000 1231.91 1237.77 ------------1-2-3794f-- 0.000712 3.33 480.55 119.28 0.29 9940.36 10059.64

_..--- -- - ...---- ---- 1-__.._ ...- ..---- --.-.._----'C+---"----'-'-c..::----
,-,O:.:Ii:2·'l:z.e_.:.N;:::O;.;fl"i~~m'F'-,-+:17",O",.0c;:6:.::.B:.,..·;nc.::'fi!"--t;R::;.I:.:.OO",P:;.:Wc.::·a",-Y~'_"",''~.,;+-__16_0_0,_,0_0-t-__l,-2,_,3_1_.9_1t-__l_2_3_7._7_7j--__ __-\ c..l z.23:..:7.-':.9:..:4+ 0_.00_07 1.3 ~33 4_8_0_.5_5+- 1_1_9_.2_8+- 0_._2_9t-__9_9_4_O._3_6t- l_0_05_9_.6_4-1
r- . : .. ~ ',.. .;., •

.-------- - ----.. -- - ------_..._---1------1------·_-- --------1-------\
Olive-NQrthem 16959.~3 'Floodplalri> 1600.00 1231.87 1237.73 --i__.l_2_3...7_.9_1 0.000709 3.32 481.32 119.36 0.29 9940.32 10059.68

~
ht¥n ., 169$~.23: ~IC' 1600.00 1231.87 1237.73 .. 1-'..23'-7c...9'-1'-j O:...:.::...OO:...:O:..:.7..:.0::...9t-_.__3:...:.::...32=+_---..:.48:...:.1_3 119,~ 0_~!l.1- ...9'-9'-4:..:.0'_'.3c::2+-__1...:0:..:.0..:.59,-...:.6-18

~;. ,,' .~r " 'h: " - ",Z- . { _
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~
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------j-- -- - . - ------ --------i-------+- -----+-------1
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~RAS_~Ian:p'esign River No!.!h..,I~~ Reach O~!~~!:J0..:!h.El.':':liCo~~u~9.L ,_._,
Reach River Sta Profile Q Total Min Ch EI W.S. E;lev

.., ------ ----_.. ,

Crit W,S, E,G, Elev
(ft) (ft)

E.G. Slope
(ftlft)

Vel Chnl

<ft.!sJ

.-...-----.- -- ---~-'--'----_r----
Flow Area Top Width Froude # Chi Sta W,S, Lft Sta W,S, Rgt

(sq ft) 1ft) (tt) (ft)

480,60 119.29 0.29

480.60 11929 0?2J

---,
480,OS 119.23 0.29

480.05 119,23 0.29

1600.00 1226,95 1232.81

1600.00 1226.95 1232,81

1600,00 1226,92 1232,77

1600.00 1226.92 1232,77
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Oliv&'N9rt~m , 11§~a8,~' FI~()t;IJN~Yi"_ 1232.98 0000712 3.33 994036 10059,64
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Olive-Northgm 1634Q,3' 'Floodplain 1232.95 o"~ 3.33 9940.38 10059.62

Olive-Northern 16340,3" -fIQodway' 1232.95 ,.:0.;.:.0:.:::0.::07-.:1:..:4+ -.:3::,.3:::3+__==f-__---..:.:..::.::=+ ---=:.:.:::+-__9:::9:...:4.::0.:.:::3.::8f-_---.-:..1°.::°:.::5:.:...9:.::.642j'lih ,if} ,1:'
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·Olive-Northern • 16100,S' .Floocjway 160000 1226.74 1232.60 1232.77 0,000710 3.33 481.13 119.34 0,29 9940.33 10059.67

--;; , ,',:; . 'l", -----f-.------+_-----.. - -------+----l-'---,-+-----,--t--------
Olive-Northfjm 7, 16052,9'_ ~,I,'".," ,; 1--_ 1600.00 1226.71 1232.57_f__ 1232.74 0000712 __~I---__ 480.60'".. --.-.1.~ 029 _,_,_.::.99:...4:.::°::.:,3:.:6-+-__::.:1°:.::°:.:...5.::.9.:.:...6-14
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9951.310,33

0.33

97,38

97.38417,34

417,343.83

3.830.001262

0.0012621232.69
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'Qllv~Northem i5~90.Q9<-'::'~,FlQopplaf~- y, 1600.00 1226.66 1232.46

1-0:.:l::iv.::.e-::.:N:::lo::.:rt:.::h!l::;.m:::"_...j..;.1o=:9;..:'T..::Sc;.,0:.::9_--+:..FI:;::o.::o(j~p1;;:a::in::,'_.--+__::.:16:.:0:.::0::.:.0:.:0+-- --=1=2=:26::,.6:.:5=t-_--=1=:23::.,1:.:;,0:.:5+_---..:.12=:3:..:1::.:.0:.::5+-__---=12:.:3:.::2::.:.5"2+--.-9c~ ..::9:.:;.7:...1+-__::.:16:::4c.:.7~0+-__..::5:;::6:.::.2::1+- ._..:.1.:.:...0.::.01---_ __'9:.::9::.:7::.:1.:.::8.::.91---__1:.::°:.:...°=:28:..:.,"""111

f-:Q::.:I:.:iV2!~2<f'j1,Zo::::r:l::::ne::::r;::n....-..j.:;t5:::Q:.:7.:5;:;:.O::9:.,....,.+::.F,'I::::o.:::od~w:.,::a:l!l:v tl""'"',_-+ ,1",6..::.00::.:...:.00-+__ ._12_~~__,-,1:.::2.::.3::.:1...::.05-+_ -,1.=2",-3..:.1.",-05-+_--,1.=23",-~~~ __~3~~f_---,~I----.1~~ 5621 1.00 997189 10028.11
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1600.00
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'--
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._----~
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-~.
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1600.00 1220.14

1600.00 1220.14

1600.00 1220.10

1600.00 1220.10

1600.00 1220.07

1600.00 1220.07

1600.00 1220.04

1600.00 1220.04

1600.00 1220.00

1600.00 1220.00
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-~---
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TABLE3b

Perryville Road Wash with Levee



HEC-RAS Plan: With Levee

W:$:~', :'~;G.l8lev: E.G.$lo:p.a ',Mel;pl\li1I;;,· .. :: FI~W;Atea "" . l'dp:Wic\th'
..~ftl (ft) (~> (ftJftl ",.~: .;(fft~)r';·i]J ••.. . (sqft) <eft):> ". '.

340.00 1210.46 1212.74 1212.80 0.001896 1.96 173.85 108.99 0.27
380.00 1207.62 1211.16 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 1177.01 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 0002374 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 2.53 141.33 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 7.37 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

Culvert

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)
~: .R~aet1,~:? '·Ri-v(~t Sta . 'P!ofjlel •• QTotal MinCI¥EI W:§;Elev·· . CritW.S: E.G. Elev E.GSlop~ Vel ChnL Flow Area. Top.Width Froude#Chl'

;'(cfs) .(tt): (tt) (ttl' (tt) (ftlft) (ftls) .. . (sq tt) -(tt)
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



TABLE3c

Perryville Road Wash without Levee and Floodway



River: Perryville Wash Reach: Perryville

Q.,total.. 'MihGbEi . ;N.S,El~V: GritWS. E.G.Elev E.G. Slope Vel Clinl FlbwArea Top Width
"<':Aefs}. ' .,(1t; (tt) (tt) (ft) (Nfl) .'(ftIs)" "; .(sq ft.) (tt)'

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



CritW.S. E.G~.Elev E.G. Slope Vel Chnl Flo0Area Top.width Froude #'Cf:ll .
(fl) . (tt) . (ftlfl) . (ftls). (sq tt) (tt)
1175.70 1176.98 0.005980 5.02 144.56 101.72 0.55
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 4.73 309.67 594.68 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



Critw.S; . E.G l:leli: E:G.·Slope. Yel Chnl.' Flow,Area lopWidth: Froud~#Chl

(tt) . (ft)' . (fttft)·· :(ftIs), '. ';(sq ftt "·(ft)
1150.01 1151.10 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 52.17 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 7.35 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 1133.15 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



Velyl111I".··· FI6wArea Top Width FroUde#'ciir;
:(ftls):';. ;(sq ft). (ft)

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 53.17 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 1117.57 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 1.13 385.44 318.21 0.13

827.00 1111.29 1114.27 1114.36 0.001177 1.13 383.96 317.33 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 1112.52 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)

Flooding Area
Location (SquareSource 10- 50- 100- 500-

Miles) year year year year

FRS #3 12.25 1 1 7,567 I-- --

Northern Avenue (DIS) 10.87
__ 1 __ 1

7,131
__ I

Northern Avenue (U/S) 10.87 _7 _~l 5,679
__ I

Beardsley
Olive Avenue (DIS) 4.86

__ I __ I
1,115

__ 1

Canal Wash
Diversion Channel 4.86

__T T 1,600 __ I

Olive Avenue (U/S) 4.86
__ I __ I

2,715
__ I

Peoria Avenue 0.29
__ I __1

313
__ I

Camelback Road at 183 rd

14.08 1 1 852 1

Avenue
-- -- --

Camelback Road W. 183 rd

Avenue, Upstream of 14.08 1 1 1,257 I-- -- --

Breakout
Perryville

Camelback Road 13.04
__T 1 653

__ I

Road Wash
Bethany Home Road 12.54

__ 1 __ I
1,054

__ I

Maryland Avenue 11.74
__T r 738

__ I

Glendale Avenue 11.58
__ 1 __ I

671
__ I

800 ft s. of Northern Ave. 0.19 _7 _7 340
__ I

--'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.



TABLES

Floodway Data in FEMA FIS Format



Table 5
Floodway Data in FIS Format for North Inlet Channel Improvements

FLOODING SOURCE FLOODWAY BASE FLOODWATER 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 20788.34 175.0 1499 1.1 1270.3 1270.3 1270.3 0.0
North Inlet Channel 20787.34 175.0 1499 1.1 1270.3 1270.3 1270.3 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 1257.3 0.0
North Inlet Channel 18958 97.5 419 3.8 1257.6 1257.6 1257.6 0.0
North Inlet Channel 18943 119.2 480 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 9.7 1255.9 1255.9 1255.9 0.0
North Inlet Channel 18555.58 65.0 231 6.9 1253.5 1253.5 1253.5 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 1253.7 1253.7 1253.7 0.0
North Inlet Channel 18352.14 97.4 417 3.8 1253.7 1253.7 1253.7 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 7.3 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 9.7 1245.0 1245.0 1245.0 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 FEMAID (ft) (sq. ft.) (fps) Floodway Floodway (ft)

North Inlet Channel 17905.76 65.1 232 6.9 1242.6 1242.6 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 1241.4 1241.4 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 1237.7 1237.7 0.0
North Inlet Channel 16944.23 97.4 417 3.8 1237.7 1237.7 1237.7 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 1233.1 1233.1 0.0
North Inlet Channel 16867.23 119.1 479 3.3 1233.2 1233.2 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 1231.1 1231.1 1231.1 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 15901.09 127.1 629 2.5 1227.2 1227.2 1227.2 0.0
North Inlet Channel 15455.43 129.2 657 2.4 1227.1 1227.1 1227.1 0.0
North Inlet Channel 15042.37 90.9 449 3.6 1222.7 1222.7 1222.7 0.0
Beardsley Canal Wash 61402.55 145.3 249 5.8 1288.1 1288.1 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 61402.39 213.4 317 4.1 1282.2 1282.2 1282.2 0.0
Beardsley Canal Wash 61402.33 182.9 740 2.2 1282.1 1282.1 1282.1 0.0
Beardsley Canal Wash 61325.99 295.0 550 6.7 1281.1 1281.1 1281.1 0.0
Beardsley Canal Wash 61315.99 304.7 472 9.0 1278.1 1278.1 1278.1 0.0
Beardsley Canal Wash 61151 196.0 443 7.7 1277.2 1277.2 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 Re2ulatory Without With Increase

Reach Cross Section FEMAID (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 5.4 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 1251.3 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 1217.3 1217.3 1217.3 0.0
Beardsley Canal Wash 54884.08 92.7 653 10.9 1217.3 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 FLOODWATER SURFACE ELEVATION
Width Section Area Mean Velocity Regulatory Without With Increase

Reach Cross Section FEMAID (ft) (sq. ft.) (fps) Floodway Floodway (ft)

Beardsley Canal Wash 54750 214.1 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 1218.1 1218.1 0.0
Beardsley Canal Wash 54500 237.7 1603 4.5 1218.1 1218.1 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 54346.7 219.5 1605 4.4 1218.0 1218.0 1218.0 0.0
Beardsley Canal Wash 54331.7 115.1 564 12.6 1215.5 1215.5 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 237.1 1588 4.5 1214.8 1214.8 1214.8 0.0
Beardsley Canal Wash 53900 228.7 1546 4.6 1214.7 1214.7 1214.7 0.0
Beardsley Canal Wash 53861.7 210.3 1551 4.6 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 1212.3 1212.3 0.0
Beardsley Canal Wash 53819.7 128.6 784 9.1 1211.2 1211.2 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 1211.7 1211.7 1211.8 0.0
Beardsley Canal Wash 53700 237.0 1587 4.5 1211.7 1211.7 1211.7 0.0
Beardsley Canal Wash 53600 244.7 1614 4.4 1211.6 1211.6 1211.6 0.0
Beardsley Canal Wash 53500 243.7 1594 4.8 1211.5 1211.5 1211.5 0.0
Beardsley Canal Wash 53400 235.3 1549 4.9 1211.4 1211.4 1211.4 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 FEMAID (ft) (sq. ft.) (fps) Floodway Floodway (ft)
Beardsley Canal Wash 53200 234.2 1527 5.0 1211.2 1211.2 1211.3 0.0
Beardsley Canal Wash 53100 241.5 1548 4.9 1211.1 1211.1 1211.2 0.0
Beardsley Canal Wash 53000 233.1 1503 5.0 1211.0 1211.0 1211.1 0.0
Beardsley Canal Wash 52900 232.5 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 5.1 1210.7 1210.7 1210.7 0.0
Beardsley Canal Wash 52500 237.3 1464 5.2 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 1210.1 1210.1 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 239.1 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 5
Floodway Data in FIS Format for North Inlet Channel Improvements

FLOODING SOURCE FLOODWAY BASE FLOODWATER SURFACE ELEVATION
Width Section Area Mean Velocity Rel!:ulatory Without With Increase

Reach Cross Section FEMAID (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 1211.2 1211.2 1211.4 0.2
Perrwille Rd. Wash 32 135.0 127 4.4 1206.7 1206.7 1207.7 1.0
Perrwille Rd. Wash 31 131.1 149 3.2 1203.5 1203.5 1204.3 0.8
Perrwille Rd. Wash 30 130.0 116 4.3 1199.6 1199.6 1199.8 0.2
Perrwille Rd. Wash 29 130.0 171 3.1 1197.0 1197.0 1197.3 0.3
Perrwille Rd. Wash 28 155.0 157 3.9 1194.1 1194.1 1194.7 0.7
Perrwille Rd. Wash 27 116.0 130 5.8 1190.2 1190.2 1190.8 0.6
Perrwille Rd. Wash 26 34.8 73 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
Perrwille Rd. Wash 24 61.3 93 7.0 1181.4 1181.4 1181.7 0.3
Perrwille Rd. Wash 23 123.3 420 1.6 1179.9 1179.9 1180.3 0.4
Perrwille Rd. Wash 22 124.0 167 4.4 1179.7 1179.7 1179.8 0.2
Perrwille Rd. Wash 21 58.2 140 5.1 1176.6 1176.6 1176.6 0.0
Perrwille Rd. Wash 20 83.3 171 4.1 1173.5 1173.5 1173.7 0.3
Perrwille Rd. Wash 19 95.1 176 4.1 1170.6 1170.6 1171.2 0.6
Perrwille Rd. Wash 18 171.3 256 2.8 1168.2 1168.2 1169.0 0.8
Perrwille Rd. Wash 17 226.3 410 2.1 1167.4 1167.4 1168.2 0.8
Perrwille Rd. Wash 16 215.7 194 6.2 1166.2 1166.2 1166.6 0.4
Perrwille 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
Perrwille Rd. Wash 13 97.1 147 7.3 1156.3 1156.3 1156.4 0.1
Perrwille Rd. Wash 12.4 328.0 790 0.3 1154.9 1154.9 1155.0 0.1
Perrwille Rd. Wash 12.2 345.0 221 0.2 1154.9 1154.9 1155.0 0.1
Perrwille Rd. Wash 11.8 267.0 51 2.6 1152.1 1152.1 1152.2 0.1
Perrwille Rd. Wash 11 65.7 100 1.8 1151.0 1151.0 1151.1 0.1
Perrwille Rd. Wash 10 68.9 121 1.9 1149.7 1149.7 1149.7 0.1
Perrwille Rd. Wash 9 73.7 142 2.0 1148.2 1148.2 1148.3 0.0
Perrwille Rd. Wash 8 60.3 114 2.8 1146.2 1146.2 1146.2 0.0
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Table 5
Floodway Data in FIS Format for North Inlet Channel Improvements

FLOODING SOURCE FLOODWAY BASE FLOODWATER SURFACE ELEVATION
Width Section Area Mean Velocity Regulatory Without With Increase

Reach Cross Section FEMAID (ft) (sq. ft.) (fps) Floodway Floodway (ft)

Perryville Rd. Wash 7 65.9 138 2.6 1144.1 1144.1 1144.2 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 44.1 75 7.4 1133.6 1133.6 1133.6 0.0
Perryville Rd. Wash 2 85.8 292 2.1 1133.1 1133.1 1133.1 0.0
Perryville Rd. Wash 1 219.8 883 0.7 1133.1 1133.1 1133.1 0.0
Perryville Rd. Wash 0.7 53.5 128 5.1 1131.1 1131.1 1131.1 0.0
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APPENDIX A

General Documentation and Correspondence





- --0 - - - - -

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; transmiUo_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) INFORMATlON

Property Address: --=D...;:E=-T...;:E:....R:....M.:..:.I.:...;N_A:....T_IO:-N_-_-_V_ac.:...;a:....n.:..:.t:....la::.;.n-=d:....w-'--"-it.:..:.h_n...;:o...;:i.:..:.ns=..:u::.;.r.=.a.=..bl:..::e-=s:..:.tr:..;:u:..;:etc:..;u:.;.r.=.es=-- _

City: State: AZ Zip: 85 Parcel No.: .::..se=..:e=--b=..:e:.;.lo=..:w..:...- _

Requested By: Phone: _

Mailing Address: Fax No.: _

Select one (REQUIRED): .; Vacant Land Existing Building

The following is based upon the above property information:

FIRM Community Number: _

Panel Number: Suffix: _

Map Number: _0><..4-'-"0'-"'-1""3C"'- _

Effective Date: _

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.

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

o

o 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 . Federalo 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, Levell erosion setback is: _

IZJ 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 gOO, 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 hat,may re t from reliance on this information by the requestor or any third party.

i J J1; 1fi ------,--,-I/~-/3e::..--O::.-.:::.~ _
Floodplain Managemen Date

FCD 08/05
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\ I liTE TA0l"K
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1 'ORTlI L LET ('HAl l EL
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Five alt rnali\ es wc.:n: con idcred during the Pre-Dc 'ign phase or this project; see the
attached excerpt from the Pre-Dc 'ibm Rcp 1'1. Itcmati\'c -L which fcatures an
additional channel on the ea t side of Beard Icy Canal, was elected, based mostly on
costs, Thc c sIs are on page 2 I and th 3ch'antagcs arc.: on page __ , which ::Irc attached.

In addition. during the: Dc-ign ph;} 'C, the alternatives were considered again, and the
same Itcmativ -l was eho 'cn,
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3.0 DEVELOP!'I El\"T OF ALTERl\ATIVES

::U Description of Altemativcs - North Inlet Channel

Four alternatives h,we been developed [0 prevent bn::tkuut alollg the Beardsley Canal \Vasll.

The alternatives :lre: nmive d~sen ..caped eni1h'n chmmel, COllcrelC channel with natiq;

decnscapc:d overbanks. detention basin nt:<lr Olive, and adrlitlonal channel on casl 'ide of

Beardsley Canal. A 111) action a1t(,;rnative I' also discussed. Each altt:rna[in~ is funher

descrIbed below.

Th(; t:hanncl alignment has been di video into differen se 'ments based upon !low rates and

treatments. Segment I is from Waterfall Wush to Oli\':.: Avenut. 'cgmcnl 2 continues from

Olive Avenue to Cholla W:lsh.• cgment 3 is betwcen huUa Wash and Nonhern A\'cnul:

and Segment 4 extends from onhcrn Avenue to FRS ;;3. In the initial phase of 1I11s :tudy,

the channel J11'.'cigalions includ d an ad litional segment betw(;en Peoria Avenue and the

nonh end of $eC'ment I at Waterfal.l Wash. Howen;r. since it was dett:mlincd that the

e-.:isting wash has adequale capacity for the InO-year no \'$ and there lS nut a risk of

breakout above tl e Waterfall V'/ash confluence. the Di trict rCl11lwed hi. segment from the

analvsis.

3.1.1 Alternatin I - Nathe »cscr'scaped Earthen Chauucl

The natl e dcscnscapcd earthen channel ::Jlternati\c is an carih channel from

Waterfall Wa h to the FRS #3 that !Dcludes kinder and gcntkr topo):.rrapbjc tt:<llurcs.

It requires drops to maintain suh-cntical no\\' conditions The prop,,.JscJ chan.ncl

slope is 0.05% \ ith 6: J side sl,)pe..;. 2.0 fed l)f frccboard, and a maximum

permissible velocity of 3.0 f/..

fhe maximum pennisslble velocity was del<.:rmincd lI'jng l'R-25. Dl!sign of Open

Channels, NRS<..... From References II and I '. Ii lS csumatcd lh.Jt the 1),\ 01

material in til \\'a, h is between I and _ millimeters. fhe non-scouring velocity or

sediment laden now is thus estimated to be approxlma ely 3 rtis .rom FIgure 6-1 )f

TR-25. Thi' can be compared with existing now "clocitic. in the Beard Icy Canal

Wash f 6 to 12 ltls

\\OOD/PATEL Pr, -nr!slg', Slllf(V Repor[
Whrh' Tan"-' FR . " 1. .v"rlll {/l!et ('JW/lJlc!

(',,/I[Wd \'/1. FeD JOIIO COjt)
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to adjacclll propct1y \\Ollld nee r. I he brc:d,oLlt flow at Oli\'c An.:nuc fl1r the

IaD-year event is 622 cf· according to the Lt \)p 303 $t dy and SOO e IS ace rding

to FEMA. Alternative.) pr \'ems the breakout at Olive Avenue and does not

illcn'ase existing now !'ates in the Beardsley Cmal Wash Corridor between Olive

anrl :'-Jonhern 1\venues.

This alternctivc includes constructing an off-line detention ba 'in in the northwest

comer of tht Olive Avenue and Beardsley Canal 1'0 sing to reduce the

downstream penk by :tbout 650 cis, A drop structure and a segmcn[ of oncrete

lined channel would be constructed ncar the basin along with an ovcrilo\\'

spillway structllf' to diven flow into the basin. , . itt: plan sketch of the basin is

shown in f\ppendix A. A part of the improvements, a 5-barrel10-foot hy 6-foot

box eulvt:!1 would be constructed al Olive and a 12-barrel lO-foOI by 7-fool box

culvert would be cons metee! at Northern. These culverts would pnwide a 100

year dry crv sing acrv s the Beardsley Canal \Vash. The cque'trian and

pcdestnan trails would extend past Olive Avenue along the coneretc-lined

ehannc.:1 to the drop structure. The length of trails w\)uld be appro,\imatcly 9, 40

feet. Plate '-3. sheds I through 3, ho"'s the plan of ,\hematin: 3.

Slopl: protectIOn on the west emban: ment ofthl" Beardsl 'Y Canal would be put in

pl3 'l: at the contlucllce with Cholla Wash. The purpose of the lope protectioll 1~

to prevent erosion 0 the Ikardsh.:y Canal embankment from impinoing tlnw

from Cholla Wash. The prOlection will be of sufficient height to provide

protcc ion against nm-up.

h ~H1S dClCfl1lirlcd that the capacity of the channl.'! south of Northern Avenue I:'>

Jdequme: there ore, no up:izing 0 the channel is nCl:ucd. 11owcvcr. ince tbis

portion of channel will lJClW be carrying a Sigllj fic3nt increase in now due to II c

'orthern Avenue culvert improvements, slope protection lor the cast bank along

the channel has been considered. Hydrosccding would be applied [0 the channt'l

;Jreas impacted by COllstru lion 3C ivities south of onhern Av nue.

WOOD/PATEl 10 Pre-Deslgrz Study RqJOri
II hlfe Tanks FRS 1'3. IVOI'Il! 1/l1t..! Chan"ei

('O'lil',h-t VI). f· ( D .WOO ('(Ho
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IVClf < I/hunkmelll o/fl,'ard"le\' Callal In "CLt'/\ l!

lkt~lell. Oil\e and 'ut lll:rn A\enllt:~. IH' Ilnpnl\'cll1cC1!, II,) lid he made al !llg

;1~ eXJ'\lmg C1<\ ural cOlTld)1' l'" he Be, ;d,-Icy Canal \\'a, h, II rh thc c.' eplion of

s!lJpe prote.: I. n a Choll.l \\ a h dhCUSCl' earlH:r Il1 thIS sec' I Ill. :\d I lonally, a

nghl-or-" ay,

,Itc-rnati, 4 - Addirional Channel on 1-:3 r ~idt' or Beard Ie) C:lI1al

.\ llL.t I tl'.C

Calu! (La~t Channl'l) Wllll!d be a kll:dcr and \.!l'fl lcr L..:rlh-Ilncd ,hannel and

l~ piC' : erl'l cl.3l1rl 'I ro~, -~e,-r\on I, st lW'1 III r\p[1t:!lCl.\ . \. ] he 1.\ cr"wn ;.;t

C i1IC \('uto rCljlllr<: a dfllp Into a IO-lt)1l1 by b,CO,), b,)\ cu:'cr to L:'O~- under he.:

roa <1'ld can,!!. 'j he en s. lI1g 3t , 'onhcm \~'oll!d requllt: a !0-I'0'.11 hy 6·1on bnx

\\OOD P \ TEL II Pt' {h Ii>:" <;iI 11 R '{Iur:

J~ 1,'1'_' ,rd/iA.. / H.\ 1: 1 o,:h II/fel Ch ;,'IJl

( '1:1'.. ! \() reD .':)1)0 CIi.lf>



agt.:d-chc nnel t.:ondilion. Excessi\l: \egetati\l' gnmlh \\jth a Manning': n \'alll(:

of 0.04 will sldl work. since the cbannd \ 'as designed \\'jtb an extra foot of

freeboard.

With this altemalive.k)pe prot~cti n Lit CholJa Wash and along the channel

south f I onhem AI, em c would also be constructed.

The maximum pennissihle velocity was dctclTnined using TH-~j. De 'ign oJOpen

Channels. NR.')'C. It IS assumed thaI the 0 75 of material along the East Channel

alignmellt \I,~)tilJ also be between I and 2 millimeters. Tht.: non-scouring vela ity

for ecliment iaden nuw is thus estimated to Ie 3pproximatcly 3 ft,s from Figure

6-1 ofTR-25.

In addition to the box culverts required for the East Channel. box culverts would

be required for the Deardsley Canal Wash crossings 3t Olive Avenue and

Northern Avenue to proVide dry eros Inp at lh~sc locations. This alternatlvc

proposes a '-I-barrel IO-f.Jot by 6-foot box t:ulvcrt at Ollve ;-\\'cnuc and 3 12-barn.:1

10-foot by 7-foot box cuh-crt at Northern Avenue. The length of trails propo cd

for tlllS altcmall\c is about (,),1,0 feet.

3.1.5 Alternative ::; - No Action

The I 0 Action Alternali\'(; v.:Quld nol aller the existing G(;~lrJsley Canal Wash in

::wy way The IOO-year stam1 di chJrgc would brea out a Oli\'t.: and j ortht:m

AVCllUt.::i. A significant cont.:em of a pos:-:ibk callal brc3ch exists w!lc.:re the

Cholla Wash impinges upon the Beardsley Canal cmbankrncl1l. If the breach

occurs, it would crcate a igniticam flood h3/.~lrd 10 thc parcel/property owners

on the downstream side of the canal. An odplain delineation would also need to

be pcnormt.:d ea t of t1 c canal to Jct~rmlI1e which . ropenies would be at risk.

Ti esc propenie. would need n od insurance due to thi.: contll1ucd risk of

breakout from the Beard. ky Canal Wash. 1he cum:n floodplain limits 00 the

west side l f the Beardsley Canal would [ejJwin ilS IS. llw risk )f damages to the

Beardsley Calla! would !wt cbange.

\\OOD/PATEL J2 Pre-DeslgII Studl' Reporr
JOII!,' I (]I';'..' FRS ;:3. , "ortll Inlet ('fwnnel

ConflilCf .1,0. fo(TI JUOO C036



Table 3-2

:'Iortb Inlet Channel Cost ummary

Alternative 3 Alternath-e 4Con<;truction E.lements

Excavation

Channel LmlOg

Rmltng

Overtlm Stn cturc

. lope Protection

Drop Strucllm:'

Culveli.

Landsl:aplO

Maintenance R ad

Ae thell Treatment

COil. trll rio/l Subtotal:

! 2°/(1 Fnglllcc:nng " COlhl ruC:UOll

Admll1istrati n

20°-0 COl tru 'Ii nt", Othcr

Contingency

Con~tructionTofal:

,17,100

SO '6, 46.2':-2 337,291

'0 32_,500 '20. ,()O

"0 $0 '127.! VO

.'0 $0 5972.1 eX

'').969.1'7 57 ',704 $66,6:::0

S"69,939 S369,939 '5418.5 7

S 1.23! ,\)56 $1 I, 63 213,494

S150.500 .150.500 .~ ,5,'0

_"6 ,06 S 60,~76 $107. '7

59.194,009 59,-117,133 51,70-1,675

$1.103.21'1 S1,1.10.056 S324,561

"1,83'\, 02 SI. 3,427 :54 ,935

512,136,092 $12.430,616 53,570,170

'296.·B6

so
SO

$0

Snl,78,'

52"'0.26,

'b544,447

'19 , 5'"

sn.loo
59 1.632

52,353.523

52 '~, 23

'470,705

SI,607,6:20 $300.771

] 0% Admini Irati\' Cost $160,762 544,690 $33,5 , S"'O,077

Right-of-Way Total; S1768.,382 ,491,589 $369,467 $.330848

PROJECT TOTAL (Rounded); S13,900,000 $12 900,000 3,900,000 53,400,000

Operation & 1aintclla IlC

50 Year )peration &. :Vlall1tenan~c 5 S742,051

LIFE CYCLE TOTAL (Hounded); $17,500,000 $13,500,000 ":4,700,000 $4,200,UOO

\\OOD/PATEL Pre D",lll!n SlUd. R POil
ii/lite r"n!;s FRS "3. .\'orih Inlet Choi/lld

COIilrcJu'\o Fel 2000 CO,f)



Tahle 3-3

'orth {nlet Channel Alternati\ c Opportunities E 'aluation

[OW 0 '~l costs

Altcrnlltj\,c

3 .. 5

• I
• • •

• •

• • •

• • •,. •

I • •

•

'onstmctioll

n Impact

p. inflow \'oiumc

Advantage

Low impact of adjacent neighbors

I'artnering opponuniti ~

Low envirorunenta! impact

f\hillty to itnflkmcl1l rnonetanly

,\cceplabIc t< Public

, omc alternative opporruniti's a c not id'illill:d in T, ble 13ecau. c the

owner o' prop rt1' )v'r \\'hieh hred 'out Il\)\v tr:n'cr!>cs I:. respun.lble ItI thl

con'c} ance Jero the pr\)peny, ~n agreeme Jl might be po, slblt: fur cost

participation \\ itll the MWI in the form of lant acqui:-;i ion for property on the

ca t 'ide of the Beard ley Canal < nd a 'sisl:mcc With improvements tlu'Illlgh tll1~

area n' pa' of Alterna ivc 4. This ,lgreement may also include right-of-way for a

'hannel along 'orthem 'coue between the Beard 'ky Canal :llld P IT)"\ 11k

Road if a I 'onhc.:m ,\\t:nu..: Dlvcr:ion Altemative IS. elected.

J..t.2 Northern Avenue Diver ion Itcruativc Evaluation

The- orthcm Avenue Dl 'cr Ion Altcmali\c ..:\'a!ualll'l1 IOcludcs a d termination

(If L:ost sa\ ing:-; due to reduced cxcavmion in fRS 1!3 if 'l fIn runoff is diverted

do\\ n the onhem:\venue :11ignnwnt. fhL' U/1/{ [Wit C . used III the L RS Loop ,0-,

R,'por{ weI" /(filr.:ed Ii)' all, 'rlrtl!t:rn Avellue f)il'<:rsioll e!emt'tJ[s so a d1ln'I

cr;mp{Jn~(llicould be nwdc ((J the Base/tr/(: ,./Odd. The 'C unn prices are. hO\"l\ 1['

Tahl l'hc cx.cavatlon quantll. fl.r the detention baSinS Includes three fcc

22 Pre· [)e"gtl Shldv Reprll'
Hhlle Tunks FRS #3, Svnil 11I1!!1 Ci/llll!Jt'1

<'onfrau , :rl, FeD 200(1 ('030



Public Notice Announcement



The purposl lis newsletter is to update residents
of the latest Clt:$ign 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 forthe project is estimated to be $5.9 million.

www,fcd,maricopa,gov

White Tanks FRS #3
North Inlet Channel

Flood Control Project

January 2005

Public Meeting Information Inside



Tuesday, February 8, 2005
6:00 - 7:30 p.m.

Please direct all questions to:

Willow Canyon High School
Cafeteria

17901 W Lundberg St
Surprise, AZ 85374

Bobbie Ohler, Project Manager
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

Public Meeting

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.

Para recibir una copia de este fol/eto en Espanol, favor de
I/amar a Joe Munoz al Distrito de Control de Inundaciones

Condado de Maricopa al 602-506-1501.
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Flood Control District
of Maricopa County

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

Andrew Kunasek, District 3
Max Wilson, District 4

Mary Rose Wilcox, District 5

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 Manager - Arizona
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 -- NAVD88 Vertical Datum
Perryville Road Wash -- NGVD29 Vertical Datum

No. of FIRM panels affected: 2

Dear Mountr:

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. There 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,

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
Project Manager
Flood Control District of Maricopa County
280 I West Durango Street
Phoenix, AZ 85009

Dear Mr. Duncan:

July 24, 2007

IN REPLY REFER TO:
Case No.: 07-09-1500R
Communities: City of Glendale and

Maricopa County, AZ
Community Nos.: 040045 and 040037

316-FEE

'0 & \1

I, ReG j:o &-:\'
L-~--'----::-

IENG ii':'..:

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:

Flooding Sources:

FIRM Panel(s) Affected:

North Inlet Channel Improvements

Beardsley Canal Wash and
Perryville Road Wash

04013C1580 Hand 04013Cl590 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



2

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,

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 fut1her 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 (LOMRs), 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 $500
Request for single-lot/single structure LOMR-F $425
Request for single-lot/single-structure LOMR-F based on as-built

information (CLOMR-F previously issued by us) $325
Request for multiple-lot/multiple-structure CLOMA $700
Request for multiple-lot/multiple-structure CLOMR-F and LOMR-F $800
Request for multiple-lot/multiple-structure LOMR-F based on as-built

information (CLOMR-F previously issued) $700

Fee Schedule for Requests for CLOMRs

Request based on new hydrology, bridge, culvet1, channel, or combination
of any of these $4,000

Request based on levee, berm, or other structural measure $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. $4,400
Request based on levee, berm, or other structural measure $6,000
Request based on as-built information submitted as follow-up to CLOMR $4,000

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

FEMA has revised 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. 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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Mr. Michael Duncan, P.E., CFM
Project Manager
Flood Control District of Maricopa County
280 1 West Durango Street
Phoenix, AZ 85009
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NATIONAL FLOOD INSURANCE PROGRAM
FEMA NATIONAL SERVICE PROVIDER

September 24, 2007

Mr. Michael Duncan, P.E., CFM
Project Manager
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, AZ 85009

IN REPLY REFER TO:
Case No.: 07-09-1500R
Communities: City of Glendale and

Maricopa County, AZ
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: 04013CI580 Hand 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.

Sincerely,

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

f

f

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 Boudjcmaa, M.S., at Mounir.Boudjemaa@mapmodteam.com or at
(703) 317-6295.
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cc: 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-l. 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

Mr. Michael Duncan, P.E., CFM
Project Manager
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, AZ 85009

Dear Mr. Duncan:

October 10, 2007

IN REPLY REFER TO:
Case No.: 07-09-1500R
Community: City of Glendale and

Maricopa County, AZ
Community Nos.: 040045 and 040037

316-AD

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:

Flooding Sources:

FIRM Panel(s) Affected:

North Inlet Channel Improvements

Beardsley Canal Wash and
Perryville Road Wash

04013C1580 Hand 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.

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

FEMA receives a very large volume of requests and cannot maintain inactive requests for an indefinite
period of time. Therefore, we are unable to grant extensions for the submission of required 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
Maricopa County, AZ

Community Nos.: 040045 and 040037

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 (l-percent-annual-chance) flood

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

(c) 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 ofthis 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 (l-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 I-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
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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 nan"ative portion of the North Inlet ChanIlel Improvements submitial states thai 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 PIS 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-I
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 ofMap
Revision - Based on Fill (CLOMR-Fs), Conditional Letters ofMap Revision (CLOMRs), Letters ofMap Revision
Based on Fill (LOMR-Fs), and Letters ofMap 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-Iot/single-structure CLOMA and CLOMR-F $500
Request for single-lot/single structure LOMR-F $425
Request for single-lot/single-structure LOMR-F based on as-built

information (CLOMR-F previously issued by FEMA) $325
Request for multiple-lot/multiple-structure CLOMA $700
Request for multiple-Iot/multiple-structure CLOMR-F and LOMR-F $800
Request for multiple-Iot/multiple-structure LOMR-F based on as-built

information (CLOMR-F previously issued by FEMA) $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 any of these '" $4,400

Request based on levee, berm, or other structural measure $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 $4,800
Request based on levee, berm, or other structural measure $6,500
Request based on as-built information submitted as follow-up to CLOMR $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.



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
Correo::ted 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/fhm/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 FEi\1A'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



From:

Sent:

To:

Subject:

Michael Duncan - FCDX

Michael Duncan - FCDX

Tuesday, October 23, 2007 5:42 PM

Jon Wolf (jwolf@mbakercorp.com)

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. Then in 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 l-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 23,20072:22 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: wood patel

Site address: ftp:jjftp.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: irnillCh@yvoQ_dI2a~Lg_Qm
Website: http://www.woodpatel.com

03/0912009



Flood Control District
of Maricopa County

.Board of Directors
Fulton Brock, District 1
IXln Stclp!ey, District 2

Andrevv Kunasek, District 3
Max Wilson, District 4

Mary Rose VVilrox, District 5

2801 West. Durango Street

Phoenix, Arizona 85009
Phone: 602-506-1501

Fax: 602-506-4601

TT: 602-505-5897

December 27, 2007

Jon Wolf
Michael Baker, Jr.
1030 Waterfall Lane
Duran!20, CO 81301

SUBJECT:

Dear Jon:

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

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; _
* These replacement tables: 3b, 3c, 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 Cl 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
Il1.wJ@ITIail.millwfJa.gov

Yours truly,

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



WOOD/PATEL
lAND DEVELOPMENT' WATER REsOURCES • WATER/WASTEWATER' TRANSPORTATION/TRAFFIC' STRUCTURES • SURVEYING • CONSTRUCTION MANAGEMENT

Darrel E. Wood, P.E., R.L.S.
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December 21,2007

Mr. Michael Duncan, P.E., CFM
Flood Delineation Branch
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Phone: (602) 506-4732
Fax: (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 183rd Avenue downstream of the concentration point at Camelback Road.
The revised HEC-l 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 & Associates, Inc.

PHOENIX' MESA' GOODYEAR' TUCSON

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.

(c) 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.

2051 West Northern, Suite 100 • Phoenix, Arizona 85021 • (602) 335-8500 • Fax (602) 335-8580

www.woodpateI.com



Mr. Michael Duncan, P.E., CFM
Flood Control District of Maricopa County
North Inlet Channel and Perryville Road Wash
Conditional Letter of Map Revision FEMA Additional Data Request
WP# 062665.05

December 21,2007
Page20f3

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

WoodlPatel has prepared 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.

(c) 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 baselinelflow
line. The work map legend label has been revised to reflect this change.

WoodlPatel 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

WoodlPatel 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

WoodlPatel 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,
WoodlPatel 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

WoodlPatel 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 183rd Avenue and Camelback Road
are included on the enclosed CD.

Item 6 - Hydrology

WoodlPatel 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
Flood Control District of Maricopa County
North Inlet Channel and Perryville Road Wash
Conditional Letter of Map Revision FEMA Additional Data Request
WP# 062665.05

December 21,2007
Page 3 of3

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-l653P, 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-l model for the area north of Northern Avenue and west of the Beardsley Canal
was utilized to update this portion of the original HEC-l model. Also, after a field visit, it was
found that storm runoff from sub-basin 2l5A 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 l83 rd 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-l model were input to the HEC-RAS models for floodplain delineations.

WoodlPatel 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 l83rd 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,

Wood, Patel & Associates, Inc.

CJ./~~£ "'1-';-/
J~e{f:Minch, P.E.
Vice President - Water Resources

JRMIac

Attachments

Y:IWPIGeneral Correspondencel062665.05 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
Project Manager
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, AZ 85009

Dear Mr. Duncan:

IN REPLY REFER TO:
Case No.: 07-09-l500R
Communities: City of Glendale and

Maricopa County, AZ
Community Nos.: 040045 and 040037

3l6-ACK

This responds to your submittal dated December 27,2007 concerning a June 25,2007, request that the
Department ofHomeland 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:

Flooding Sources:

FIRM Panel(s) Affected:

North Inlet Channel Improvements

Beardsley Canal Wash and
Perryville Road Wash

04013C1580 Hand 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 l-877-FEMA MAP (1-877-336-2627). If you
have specific questions concerning your request, please contact your case reviewer, Mr. Jon Wolf, CFM,
bye-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.

cc: 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



FEMA NATIONAL SERVICE PROVIDER
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RECEfVED

January 10, 2008

Mr. Michael Duncan, P.E., CFM
Project Manager
Flood Control District of Maricopa County
280 I West Durango Street
Phoenix, AZ 85009

Dear Mr. Duncan:

-.ICY &G','JI . IC\~\ ~

.. lp;o 'I:Y~~:~ -
IN REPLY REFERTO:' ;":='-""=~ .

. LiU\11~.. . : ~ '..\
Case No.: 07-09-1500R iRcG !-.~~""
Community: City of Glendale and !~'iS'_·~ -_.

Maricopa County, AZ~;,::__ :~~.(-'="';:':"- .

Community Nos.: 040045 and 040037 •. ~: :~;':;-"'--_ ... '1
."- ".'. 'lrt WG_

316-AD . ~ ,

This responds to your submittal dated December 27,2007 concerning a June 25,2007, request that the
Department ofHomeland 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:

Flooding Sources:

FIRM Panel(s) Affected:

North Inlet Channel Improvements

Beardsley Canal Wash and
Perryville Road Wash

04013C1580 Hand 04013Cl590 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
submittaVpayment procedures, including the flat review and processing fee for requests of this type
established by the current fee schedule. A copy of the notice summarizing the current fee schedule, which
was published in the Federal Register, is enclosed for your information.

FEMA receives a very large volume of requests and cannot maintain inactive requests for an indefmite
period of time. Therefore, we are unable to grant extensions for the submission of required data/fee for
revision requests. Ifa 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
Maricopa County, AZ

Community Nos.: 040045 and 040037

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 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.

2. 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.

3. 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 1OO-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 I, 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 ofMap Amendment (CLOMAs), Conditional Letters of Map
Revision - Based on Fill (CLOMR-Fs), Conditional Letters of Map Revision (CLOMRs), Letters ofMap Revision
Based on Fill (LOMR-Fs), and Letters ofMap 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-Iot/single-structure CLOMA and CLOMR-F $500
Request for single-lot/single structure LOMR-F $425
Request for single-Iot/single-structure LOMR-F based on as-built

information (CLOMR-F previously issued by FEMA) $325
Request for multiple-Iotlmultiple-structure CLOMA $700
Request for multiple-Iot/multiple-structure CLOMR-F and LOMR-F $800
Request for multiple-Iotlmultiple-structure LOMR-F based on as-built

information (CLOMR-F previously issued by FEMA) $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 any of these $4,400

Request based on levee, berm, or other structural measure $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 $4,800
Request based on levee, berm, or other structural measure $6,500
Request based on as-built information submitted as follow-up to CLOMR $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.



Jeff Minch

'=rom: Jon Wolf [JonWolf@mapmodteam'{;Qm.l---

.:>ent: 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. I apologize, but I guess I missed that part about wanting me to respond when I read it
the first time around. I just skimmed it I guess, and thought he was just summarizing our conversation. anyway, yes- it looks
good to me. I believe that we're all on the same page with regard to what we're looking for in the next submittal.

again, I do apologize for not reading it closer the first time around.

.JON WOLF, CFM

HYDROLOGIST

MICHAEL BAKER .JR. INC.

1030 WATERFALL LANE

DURANGO, COLORADO B 1301

PHONE 970.375.9729

MOBILE 970.903.055B

.JWOLF@MBAKERCORP.COM

.JON. WOLF@MAPMODTEAM.COM

I=rom: Michael Duncan - FCDX [mailto:mwd@mail.maricopa.gov]
nt: Thursday, February 28, 20084:35 PM

10: Jon Wolf
Cc: Jon Wolf; Jeff Minch
Subject: FW: [ ] case No. 07-09-1500R; City of Glendale and Maricopa County, Al..; 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, Al..; 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 14th . 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 linelhydraulic 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 ofNorthem Avenue (Exhibit Cl, 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-a-morecUff{lflt-ruJHlate-te-illustrate that the effective model.'s-inputdata-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 21SA to

basin 233 based on existing culvert; and, revised rating at Camelback Road and 183 rd Avenue.

J~leas_e 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 (fireetion
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 Northem Avenue, Suite 100
Phoenix, Arizona 85021
Phone: (602)335-8577
Mobile: (602) 695-5487
Fax: (602) 544-9509
E-mail: jminch@woodpatel.com
Website: hltp:!/www.woodpatel.com

3/28/2008
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Darrel E. Wood. rE.. R.L.S.
Ashok C. Parel, rE., R.L.S., CFM

Gordon W R. Wark, rE.
James S. Campbell, rE.

Thomas R. Gettings, R.L.S.
Michael T. Young, rE.
Perer Hemingway, rE.
Jeffrey R. Minch, rE.

Robert D. Gofonia, rE., R.L.S.
Parrick W. Marum, rE.

Scott D. Gookin, rE.
Carnell Thurman. rE.

April 2, 2008

Mr. Michael Duncan, P.E., CFM
Flood Delineation Branch
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Phone: (602) 506-4732
Fax: (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 2005C02l
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 Cl, 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 Cl, Sheets 3 and 4 for
distribution. Also included on the CD is the corresponding HEC-RAS model and
updated AutoCAD files for electronic review ofthe 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

PIIOENIX· ",1/-S,\· GOODYEAR··I UCSON www.woodparel.com



Mr. Michael Duncan, P.E., CFM
Flood Control District of Maricopa County
North Inlet Channel and Perryville Road Wash
Conditional Letter of Map Revision FEMA Additional Data Request
WP# 062665.05

April 2, 2008
Page20f2

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.

Q1J" /?7,.d.-
Jeffrey R. Minch, P.E.
Vice President - Water Resources

JRM/gg

Attachments

W:12004ProjeclSI042284.02_NOJlh Inlel Channel CLOMRIProject SuppoJllAdminl06266S OS NIC_Additional Data RequeSl4-02-08.doc



Flood Control District
of Maricopa County

Board of Directors
Fulton Brad<, District 1
Don Stapley, Disbict 2

Andrew Kunasek, District 3
Max Wilson, District 4

Mary Rose Wilcnx, Disl,ict 5

2801 west. Durango Street

Phoenix, Arizona 85009
Phone: 602-506-1501
Fax: 602-506-4601
TT: 602-505-5897

April 3, 200~ ~

Jon Wolf
Michael Baker, Jr.
1030 Waterfall Lane
Durango, CO 81301

SUBJECT:

Dear Jon:

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

In response to your letter ofJanuary 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 replacement 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 ofJanuary 10;

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

Yours truly,

1r{itj~tkYtunt_
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

Michael Duncan - FCDX

Page 1 at 1

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



Michael Duncan - FCDX

From: Michael Duncan - FCDX

Sent: Thursday, April 17,20081 :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
Project Manager
Flood Control District ofMaricopa County
2801 West Durango Street
Phoenix, AZ 85009

Dear Mr. Duncan:

IN REPLY REFER TO:
Case No.: 07-09-1500R
Community: City of Glendale and

Maricopa County, AZ
Community Nos.: 040045 and 040037

316-AD

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. Pertincnt
information about the request is listed below.

Identifier:

Flooding Sources:

FIRM Panel(s) Affected:

North Inlet Channel Improvements

Beardsley Canal Wash and
Perryville Road Wash

04013C1580 Hand 04013Cl590 H

1

The data required to complete our review, which must be submitted within 90 days of the date of this
letter, arc 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 infonnation.

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



2

If you have general questions about your request, FEMA policy, or the National Flood Insumnce 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
Maricopa County, AZ

Community Nos.: 040045 and 040037

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

I. 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 possible. 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 HEC-RAS hydraulic model along the Beardsley Canal
Wash and along the North Inlet Channel are not shewn 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
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4. 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.

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 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.

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 cross sections. Please provide an
explanation for these discrepancies, or make the appropriate changes.

7. 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.

8. 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 the3\~' discrepancies, or :n.ake the appropriate revisions. Please revie\v all mapping to
insure the baseflood floodplain is mapped correctly at each cross sections.

9. 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.
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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 please revise the work maps and annotated
FIRMs 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 fmal map change requests, FEMA evaluated the actual costs of
reviewing and processing requests for Conditional Letters ofMap AIDendment (CLOMAs), Conditional Letters ofMap
Revision - Based on Fill (CLOMR-Fs), Conditional Letters ofMap Revision (CLOMRs), Letters ofMap Revision
Based Oli Fill (LOMR-Fs), an.u Letters ofMap 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
44CFR 72.5.

Fee Schedule for Requests for CLOMAst CLOMR~Fst and LOMR·Fs

Request for single-Iot/single-structure CLOMA and CLOMR-F $500
Request for single-lot/single structure LOMR-F $425
Request for single-Iot/single~structure LOMR-F based on as-built

infonnation (CLOMR-F previously issued by FEMA) $325
Request for multiple-Iot/multiple-structure CLOMA $700
Request for multiple-Iot/multiple-structure CWMR-F and LOMR-F $800
Request for multiple-Iot/multiple-structure LOMR-F based on as-built

infonnation (CLOMR-F previously issued by FEMA) $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 any ofthese : $4,400
Request based on levee, benn, or other structural measure $5,500

Fee Schedule for Requests for Map Revisions
Requesters must submit tnt: 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 $4,800
Request based on levee, berm, or other structural measure $6,500
Request based on as-built information submitted as follow-up to CLOMR : $4,800

Fees for CLOMRst 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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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_JonWoIUtr.pdf.pdf

Hi Jon,
How is cool Durango? Its 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 I would like to get
some clarifications on some of your comments. Please see the attached document. I 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

***************************************************************
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?

***************************************************************
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?

***************************************************************
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?

***************************************************************
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?



***************************************************************
Comment S)
... the corrected effective ...and proposed ... analyses for Beardsley Canal Wash
do not tie in downstream within ...O.S 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?



F 00 Con ro District
of Maricopa County

.6QillsLQf Ol.t~~.lq.Gi

Fulton Brock, District 1
Don Stapley, District 2

Andrew Kunasek, District 3
Max Wilson, District 4

Mary Rose Wilcox, District 5

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

TT: 602-505-5897 July 17, 20~

Jon Wolf
Michael Baker, Jr.
1030 Waterfall Lane
Durango, CO 81301

SUBJECT:

Dear Jon:

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

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 HEC-RAS files, for Beardsley Canal Wash and
Perryville Road Wash;

':.. These revised maps: Exhibit Cl 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,

1rIid$fUu~
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



RESPONSES TO FEMA REVIEW COMMENTS OF APRIL 22, 2008

CASE NO:
IDENTIFIER

07-09-1500R
NORTH INLET Q-IANNEL IMPROVE1vlENTS

FROM: Mike Duncan, Project Manager, Flood Control District of Maricopa County
DATE: July 17,2008

COMMENT:
I. The 'ubmitted workmap set entitled "Exhibit C-St.udy Work Maps, Cl Bea.rdsley Canal Wash"

prepared by Wood, Patel, dated Decemb r 2 07, does not provide essential iliformaliuD roquif(",<j to
complete our detailed revievv' of this r~ue'L Please provide the following infonnatiom, which was
omitted from the submitted topographic work map set

(a) '11\0 prop{)~cd water surface elevation shown at eaeh cross section on tJ)C workm p do out
match those shown ill the propo cd cOl1di:ions model after those in the proposed
conditions model were adju tet! tor the datum shitl Please correct this apparent
inconsistency or explain why this i tlot nt~.

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 venical
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 'ubmitted workmap SCi entitled "Exhibil C-SlUdy Work Maps, C2 Perryville Road Wash"

prepared by Wood, Patd, dated December 2007, docs n I proVide essen/lal illf rmatlOIl n:quin::d to
complete our det..'liled [CVIGW of this reque. t. Please provide the j;)lIowing infomlation, which WI'

umitkd from the submittcd op<Jgnlphic w<Jfk map set.

(a) On the workmap, the cross section aligHlllcnl ' arc labeled with two dilleY".::nt numbers. The:
top number describes the cross sectIOn's location within th0 proposed model, aild the hOltl)1l1

number cros '-reference' the cross sedion to the duplicate effectivc [lIJd corrcd0u eflectivc
model'. The c bOllom numbe , , howt:vt:r, du nut malch those used within the duplicate
effective and COITcctcd cffccti c model, for Perty\'dlc Road Wash for lx.tlt the "with Ie ce"
and h' "withou.t levee" scenari s, thu. a meaningful compl'trisol1 of water surface elevatIon
challgcs i$ Hot possible. Please I tvi:>I'; lilt.': (;fIJ :;-rt:fI rem:ing IHLmberino of the cros::. SCCllons or
explain why thi~ is not ncc~ssary.

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
pan, and will decrease from 1,234 cfs to 653 cfs at the downstream pan; 2) the effective study used 2-



ft-contour large-area topographic mapping, with approximately + or - 1 ft. accuracy; while in the new
study, each cross-section was field surveyed, which is more accurate.

COMMENT 2b):
(b) The 'ubmillill :tates that PerryviJk; Road Wash was modeled both "with levee" and . without

lcvet:" scenario;>, however, the Perryville Road Wa h workmaps only depic flooding Llllder the
'with 1evt:c" scenario. Please revise the workrnap 10 also in Jude the basellood delineation as
it would appear under the "without leveeT:' ccnario. Alternately, provide a 'ccond s·t of
workmaps [or Penyvil1c Road Wash that depict flooding under the "without levee" scenario.

RESPONSE TO COMMENT 2b):
A revised work map (Q 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 tound in the submitted f IEC-RAS hydrdlilie model <t[ong tlle Beardsley Canal

Wash and along the North Inlet Channel are not shown on the above-n.::lCrcnccd topographic wor
maps, Please revise the above.referenced work maps to mdude all modeled cross sections, or xplain
why tIll is not necessary.

RESPONSE TO COMMENT 3:
This HECRAS 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 controD 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 HECRAS 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) urthe Naliollai Flood Insunmcc Program (NFlP) rr.:gulalions ~r.ates thalIa avoid

discontinuities between n;vi~cd and unrcvised Hood data, the hydraulic annl) c mll'l be exteo lve
~nough to ensure a logicaltransilivn betwc~n the revis~d floodplain boundaries and those develope<i
previously tor nre.:J.$ nol <1 freeted by the revisiol1. Our review indicates that the boundary of the base (1
pcrccnt-anI1ual-chancd flood shown on the above refet'llL'ed Penyville Road vVash work maps docs
not logically tie in to the eftcctivc hase tloodplain boundary at the LJfL [ream end of the rev!. ion. Please
rt:vj$c the boundary dd1J1~atioJ1 3tlhe up trt:<-1111 end of the 'vision to provid~ a logi 'ulli ' 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.ka. 61325.99, with a floodplain w.s. elevation of 1281.0
ft NAVD88) 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-in.
Also, revised MT-2 application forms, with revised tie-in data, are enclosed.

CONIMENT:
5. Paragraph 05.6(a)(2) oUhe National Flood Tn. urance Program (NFli') regulations stales that to avoid

discontinuilic:> h\.:tw~~n n;vi!:i~d i.lnJ unrevj~cJ nood dar.'l. hydrr.mlic nnaly, es muSl have a logH.;al
tnmsitioll bt.:I'\lccn revised elevations of the base flood and those developed previously for areas not
alTected hy the revisi n. Our revic:w indicates that the corrected ·ffcctive conditions and the proposed
conditions hydrauli an..: lyses along Beard:ley Cannl Wash do not til.': into the 'frective hydraulic
analysis at the downstream end 0 the proposed rcvis~d reach. Please provide n.:vised corrccted
effective conditi{ n. and propo. ed condition hyJwulic analy'cs f r Beardsley Canal Wash that lie imo
the effective hydraulic analysis within 0.5 foot, or within 0.0 feet if praclic.al.

RESPONSE TO CONIMENT 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 horizontal tie-in/transition was made based on engineering
judgment.

CONIMENT:
6. The base fl()()dplain topwidths 5hown ill the prup0scd hydraulic analysis al ng the Beardsley Canal

Wash and al()ng PerrYVille Road Wash do riot match the approxirnah: base l1o<.xlplai.Il topwidths shD\.vn
on tltt.' above-ref' 'renced topographic work maps at numerous em. s section . Please provide an
explallatiou for til e discrepancies, or mak~ the approprial I::lmngt;:s.

RESPONSE TO CONIMENT 6:
The HE GRAS 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.

CONIMENT:
'I. Our review r '\Talcd negative ~lIrchargc on :cvcral. of the ero." ::;ections betwCI;f) (he nCltLlffil

(uncncroachcd and cncro;.lChlid pf0tlks of the c rrcctcd d1ectiv and proposed condition \lEe ,RAS
hydnu,Ilic mv kls for C:i\rdsky ,anal Wa$h (}nd for Pt;;rryvilk Road Wash. Pk..l~ revise the O,>odway
analySIS to diminJte all negauve b.urchargcs, or explain why llti~ is nut nct:e~~;ll)·.

RESPONSE TO CONIMENT 7:
The HEGRAS models have been revised to limit the floodwaynegative surcharges to less than 0.05 ft.



COMMENT:
8. From our technical review it nppcaTs as thoLlgh the "with [evee" scenari( hal;c floodplain delineation i.

not mapped correctly at $evcrallocation along PI:1Tj'I,'ilk RoaJ Wash, For ex.ampk, th ' busc l100J
elevation at Cross SectIOn 34, is approx.imately [, 12.7 feet in the ubm ineJ "with kvee" s 'cnario
hydraulic model, however On ~he a' ove-referenced topographic work map tnc base floodplain is
mapped to approx imalely 1,212 011 the left bank and 1,2J )0 the right hank. Pleas provIde an
~ApLldti0n .Uf thf;';~ dt Tr~..,,,,r: Ie::;, <;If n~akc the :;;.pproprii:lte r~';i.-;jons. Pleosl.; :eview all mapping!o
Hlsurc lhe base Hood J10 dpluin is mapped corrcctly at each era s . cctions.

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 Jowl1stream n:ach length' shown in the Perryville Road \Va h proposed conditions hydraUlic

cLOalysls, "with lcyc:c'~ scenario, at Cross Sections 0.04, 2, 14 and 18 do not match the approximate
downstream reach lengths shown on the above-referenced topographic w rk map. Please make the
appropriate t:h;mge:::>. or ~xplaill why thUi is not necessary.

RESPONSE TO COMMENT 9:
These reach lengths have been revised in the accompanying revised HECRAS models.

COMMENT:
10. If lhe ab ) ';.;-mcntioncd lapograph ic work maps or the annotated FIRt\·1s l:hangc as ~l reslIll of the

reviSions to the hydraulic model requested it Items 3-9 please revise the \vork maps amI armotatcd
FTRlvls to ,:;how the uppropriatu changes,

RESPONSE TO COMMENT 10:
The following items were revised and are included in this subminal:

Exhibit C - Study Work Maps C1 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; jonwolf@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
·on.wolfldJ na modteam.col11

Confidentiality Notice: This e-mail transmission may contain confidential or legally privileged infonnation 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 II, 2008

Mr. Michael Duncan, P.E., CFM
Project Manager
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, AZ 85009

Dear Mr. Duncan:

IN REPLY REFER TO:
Case No.: 07-09-1500R
Community: City of Glendale and

Maricopa County, AZ
Community Nos.: 040045 and 040037

316-AD

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:

Flooding Sources:

FIRM Panel(s) Affected:

North Inlet Channel Improvements

Beardsley Canal Wash and
Perryville Road Wash

04013C1580 Hand 04013CI590 H

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

·Ifwe do not receive the required data within 90 days, w~ 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 ofa 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 N:ltinn:ll Flood Insur:lnr.e Proar:lm
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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 bye
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
Maricopa County, AZ

Community Nos.: 040045 and 040037

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

I. 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, Cl 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 W::lsh" 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
N::ltinn::ll SArvi~A PrnvittAr fnr thA N::ltinn:o' I=lnntt InlOllr::lnr.A Prnnr:om



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 ofMap 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-Iot/single-structure CLOMA and CLOMR-F $500
Request for single-lot/single structure LOMR-F : $425
Request for single-Iot/single-structure LOMR-F based on as-built

information (CLOMR-F previously issued by FEMA) $325
Request for multiple-Iot/multiple-structure CLOMA ~ $700
Re.quest for multiple-Iot/multiple-structure CLOMR-F and LOMR-F $800
Request for multiple-Iot/multiple-structure LOMR-F based on as-built

information (CLOMR-F previously issued by FEMA) $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 areto 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 any of these $4,400

Request based on levee, berm, or other structural measure $5,500

Fee Schedule for Requests for Map Reyisions

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 $4,800
Request based on levee, berm, or other structural measure $6,500
Request based on as-built information submitted as follow-up to CLOMR $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.



Flood Control District
of Maricopa County

Board of Directors

Fulton Brock, District 1

Don Stapley, District 2

Andrew Kunasek, District 3

Max Wilson, District 4

Mary Rose Wilcox, District 5

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

IT: 602-505-5897 October 30, 2008

Jon Wolf
Michael Baker, Jr.
1030 Waterfall Lane
Durango, CO 81301

SUBJECT:

Dear Jon:

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

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

,r- 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,

?1litM{D~
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



)

~ -0- - - - -

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.

03/0912009



FEDERAL EMERGENCY MANAGEMENT AGENCY

OVERVIEW & CONCURRENCE FORM

PAPERWORK BURDEN DISCLOSURE NOTICE

o.M.8 No. J067-(JU8
Expires S,-p(l!11Ibu JO, 1005

Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the lJme for reviewing insuuctions.
searching eXisting data sources, gathering and maintaining the needed datiJ. and completing, revIewing. and submitting Ihe form. You are not required
to respond to thiS collection of information unl -ss 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 Pro< ram. Please do not send your completed surve to the above address.

A. REQUESTED RESPONSE FROM FEMA

This request IS for a (check one):

(8) CLOMR:

o LOMR:

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

A letter from FEMA officially revising the current NFIP map to show the changes 10 floodplains, regulatory tloodway 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):

Communtly No. Community Name State Map No. Panel No. Effective Date
Ex' 480301 City of Katy TX 480301 00050 02108/83

480287 Harris County TX 48201C 0220G 09/28190
040037 Maricopa County AZ 04013C 1580H 09/30105

'37 Maricopa County AZ 04013C 1590H 09/30105

2. FloodJng Source: Beardsley Canal Wash and Perryville Road Wash

3. Project Namelldentifier: 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)

~ Physical Change r8J Improved Methodology/Data

o Regulatory Floodway Revision o Other (Attach Descnption)

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: ~ Rivenne o Coastal o Shallow Flooding (e.g., Zones AO and AH)

o Alluvial fan o Lakes o Other (Attach Description)

Structures: ~ Channelization o Levee/Floodwali ~ Bridge/Culvert

o Dam o Fill o Other, Attach Description

)

FEMA Form 81-89, SEP 02 Overview & Concurrence Form tvlT-2 Forl1l 1 Page 1 of 2



C. REVIEW FEE

Has the review fee for the appropriate request calegory been included? o Yes Fee amount: $__

DNa. Allach Explanation

Please see the FEMA Web site at htlp:l/www.fema.gov/mitltsd/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 knowledge. I understand that any false statement may be punishable
by fine or Imprisonment under Tille 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): 11wJi[o(;~
Date:

to~'-f- tJ7
As the community official responsible for floodplain management. I hereby acknowledge that we have received and reviewed this letter of Map
Revision {LOMR) or conditional LOMR request. Based upon the community's review. we find the completed or proposed project meets or is designed
to meet ail of the community floodplain management requirements. including the requiremenlthat no fill be placed in the regutatory floodway. and that
all necessary Federal. State. and local permils have been. or in lhe 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

) ,munity Name: Flood Control District of commun:'::lal's~ired)_ Dale:
IVlaricopa County - C=-\Slu1

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certificalJon is to be signed and sealed by a licensed land surveyor. registered professional engineer. or architect authorized by law to certify
eleva lion information. All documents submitted in support of this request are correct to the best of my knowledge. I understand that any false
statement may be punishable by fine or Imprisonment under TitJe 18 of the United States Code. Section 1001.

Certifier's Name: Jeffrey R. Minch. P.E. License No.: 24999 E piration Dale:
09/30/09

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

----- ----_._-- -------
Signature:

.~V# / Y1r>~£-
Oate:

--1 ..; 'f~30-t)7

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

Form Name and (Number) Required if '" ~=-~
~c,c~sIOnc11 t

/' I{ - /)
I8J Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevahons /:<""\\f\CA"ot ~., \

.. ',,' ~ 1': <E'~ ,
I8J Riverine Structures Form (Form 3) Channel is modified. addition/revision of bridge/culverts,

' 'j ~v<.; 0 \
~"r 24999' If"\addition/revision of levee/floodwaH. addition/revision of dam "£~~tJ\'" MINCH : ~I

, Coast I Analysis Form (Form 4) New or revised coastal elevations \";. .-

.~ i1't'-trD ./

0 Coastal Structures Form (Form 5) Addition/revision of coastal structure -91> l. / ~
. IZONA. \.l.':>'

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

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



FEDERAL EMERGENCY MANAGEMENT AGENCY

OVERVIEW & CONCURRENCE FORM
V.M.B No. 3067-0/48

Expires September 30, ]005

) ._---------------------------.
PAPERWORK BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 1 hour per response. The bureJen estimate includes ihe 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 cot/ection of information unless a valid OMS 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 (3067-0'148).. 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).

C2J CLOMR:

o LOMR:

A letter from FEMA commenting on whether a proposed project, if built ilS proposed. would justify a Inap reviSion. or
proposed hydrology changes (See 44 CFR Ch. 1. Parts 60. 65 & 72).

A letter from FEMA offfcially revising the current NFIP map to show thc changes to floodplains, regUlatory floooway or 1l0Od
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 St<3te Map No. Panel No. Effective Date
Ex: 480301 City of Katy TX 480301 00050 02/08183

480287 HarriS County TX 48201C 0220G 09/28/90
040045 City of Glendale AZ 04013C 1590H 09/30105

)
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, A 1-A30, A99, AE. AR, V. V1-V30. VE, B, C, D. X)

5. Basis tor Request and Type of ReVision:

a. The basis for this re iSlon request is (check all thai apply)

~ Physical Change C2J Improved MethOdology/Data

o Regulatory Floodway Revision o Other (Altach 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 ncompasses the following types of /looding and structures (check all that apply)

Types of Flooding: I:8'l Riverine o Coastal o Shallow Flooding (e.g., Zones AO and AH)

o Alluvial fan o Lakes o Other (Attad1 Description)

Slructures: ~ Channelization o Levee/Floodwall I:8'l Bridge/Culvert

o Dam o Fill o Other. Attach Description

FEMA Form 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 requesl category been included? o Yes Fee amount: $__

o No, Attach Explanation

Please see the FEMA Web site at hI p.l/www fema.gov/mi tsd/frm fees htm for Fee Amounts and Exemptions.

D. SIGNATURE

All documents submitled in support of this request are correct to the best of my knowledge. I undersland lhat any false statem':!nt may be punishable
by fine or imprisonment under Title 18 of Ihe United States Code, SeclJon 1001.

Name: Michael Duncan, P.E., CFM Company: Flood Control Dis Ict, 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.rr.aricopa.gov

Signature of Requester (required)'

1fJ!lk,fDU"M~
Date:

0-Lf-()7
As the community official responsible for floodplain management, I hereby acknOWledge Ihat we have received and reviewed this Letter of Map
Revision (LOMR) or conditional LOMR request. Based upon lhe community's review, we find the completed or prcpo ed project meets or is designed
to meet all of the community floodplain management requirements, including the requiremenlthal no fill be placed in the regulatory floodway. and that
all necessary Federal, State, and local permits have been. or in lhe 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
55.2(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) 93()...3530

.munity Name: City of Glendale

~)76:;::~
Date:

6 -2/-{7/

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER ANDIOR LAND SURVEYOR

ThiS certification is to be signed and sealed by a licensed land surveyor, registered profeSSional engineer, or architect authorized by law to cerJfy
elevation information, All documenLs submitted in support of this request are correct to the best of my knowledge. I understand that any false
statement may be punishable l:'vfine or imprisonment under Tille 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: j1!. Date:

~#7 fJ;Y/;:/ . tf-J~-()7

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

Form Name and (Number) Required if ...

d\w~n~l{\[8J Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations ~' - /)"~~~ ~\f\CA}"i' '0'
~'li ~~ -1:'-

[8J Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts. ., ...., v 0 ',- \

addition/revision of leveeltloodwall, addition/revision of dam .~ 249J9. . 'f I. 10 .£.fFRc.YR. ; = I,
Coaslal Analysis Form (Form 4) New or revised coastal elevalions : ~ MINCH :~ 'I.

) "'J}~ ...·0 II
0 Coastal Structures Forn) (Form 5) Addition/revision of co stal structure ~q)pli . V

I~f'l;:;--" .S .~.

0 Alluvial Fan Flooding Form (Form 6) Flood control measures on alluviat 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.
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, COLORADO B 1301

PHONE 970.375.9729

MOBILE 97o.903.o55B

_c!YYQJ••J=:@i':1_E:l1"t<;_EO:B_g_Q_~_E,_r:::_l:J_"i
.,JQ_J'.!...""!.c2"--E@_J:"1_f'£'i':1gQ:LEO:.~M-,-r:::.g_"i

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 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



Federal Emergency Management Age
\Vashington, D.C. 20472

November 20, 2008

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Mr. Andrew Kunasek
Chairman, Maricopa County

Board of Supervisors
301 West Jefferson, 10th Floor
Phoenix, AZ 85003

Dear Mr. Kunasek:

IN REPLY REFER TO:
Case No.: 07-09-l500R

Community: Maricopa County, A
Community No.: 040037

104

ncv
iW'JD GONTRT:::nl DJS1lJfIa

AECEWED

I DEC- 1 '1'""

I
_ lJ

ICH& GM IFiNANCE
PIO R.E.D.

7 ADMIN O&M
FMS P&PM
ENG FILE
COI\1"RACTs

ROUTING

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 ofNorthern 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 ofa 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
detennined 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
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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 (l-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 will 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 ofNorthern 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 ofNorthern 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
tloodway width, approximately 270 teet, will occur approximately 370 feet downstream ofNorthern
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



3

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 I, 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 ofthe 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 NrC 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 I, 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
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which are enclosed) or annotated copies ofthe 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 ofa 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 ofthe 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.
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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,

Joshua A. Smith, CFM, Program Specialist
Engineering Management Branch
Mitigation Directorate

Enclosures

For: William R. Blanton Jr., CFM, Chief
Engineering Management Branch
Mitigation Directorate

cc: The Honorable Elaine M. Scruggs
Mayor, City of Glendale

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

Mr. Ted Collins, CFM
Principal Floodplain Administrator
Flood Control District of Maricopa County

Mr. Tim S. Phillips, P.E.
Chief Engineer and General Manager
Flood Control District of Maricopa County

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

Mr. Jeffery Minch, P.E.
Wood, Patel & Associates, Inc.
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Community: City of Glendale, AZ
Community No.: 040045

Federal Emergency Management Agency
Washington, D.C. 20472

November 20, 2008

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

The Honorable Elaine M. Scruggs
Mayor, City of Glendale
5850 West Glendale Avenue
Glendale, AZ 85301

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
ofthe 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 infonnation shown on the effective FIRM and FIS report. The affected reaches will
include: Beardsley Canal Wash from approximately 4,730 feet downstream ofNorthern 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 ofNorthern Avenue to just upstream of Olive Avenue. The
proposed drainage modifications along Beardsley Canal Wash will include diversion of a portion of the
Beards ley Canal Wash flow at a location just downstream of 0 live 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 ofthis 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.
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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 (I-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
flood way 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).

• Detaiied 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 I, 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
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• 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 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 ofthis 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 ofthe 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. Ifthe State, county, or community has adopted more restrictive or comprehensive floodplain
management criteria, these criteria take precedence over the minimum NFIP criteria.

rfyou 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
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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,

Joshua A. Smith, CFM, Program Specialist

Engineering Management Branch
Mitigation Directorate

Enclosures

cc: Mr. Andrew Kunasek

Chairman, Maricopa County
Board of Supervisors

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

Mr. Ted Collins, CFM

Principal Floodplain Administrator
Flood Control District of Maricopa County

Mr. Tim S. Phillips, P.E.

Chief Engineer and General Manager

Flood Control District of Maricopa County

Mr. Tim Murphy, P.E., CFM

Floodplain Delineation Branch Manager
Flood Control District of Maricopa County

Mr. Brian Cosson, CFM

NFIP Coordinator
Office of Dam Safety and Flood Mitigation

Arizona Department of Water Resources

Mr. Jeffery Minch, P.E.
Wood, Patel & Associates, Inc.

For: William R. Blanton Jr., CFM, Chief

Engineering Management Branch
Mitigation Directorate
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Table 3. Summary of Discharges (Continued)

Drainage Peak Discharges (cfs)
Area

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

Star Wash Tributary C

Upstream of confluence with Star
Wash

)

Star Wash Tributary D

Upstream of confluence with Star
Wash

Upstream of confluence with Star
Wash Tributary E

Star Wash Tributary E

Upstream of confluence with Star
Wash

Beardsley Canal Wash

Downstream ofNorthern Avenue

Upstream of Northern Avenue

At the confluence with Cholla Wash

Downstream of Olive Avenue

Upstream of Olive Avenue

At Peoria Avenue

Cholla Wash

3,300

2,000

3,000

10.87 3,655

10.87 5,141

6.01 3,816

4.86 1,755

4.86 2,245

0.29 296

At the confluence with Beardsley
Canal Wash

At the confluence with Cholla Wash
North Fork

Upstream of the confluence with
Cholla Wash North Fork

) __ I Not Computed

6.01

3.99

3.18

76

3,816

3,227

2,527



Table 3. Summary of Discharges (Continued)

Drainage Peak Discharges (cfs)
Area

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

White Granite Wash

At the retention basin on Caterpillar
Proving Grounds 3.46 1,933

At 0.8 miles upstream of the
confluence with White Granite Wash
North Fork (interpolated discharge
from White Tanks/Agua Fria ADMS
HEC-1 run) 0.39 344

White Granite Wash North Fork

At 0.1 miles upstream of the
confluence with White Granite Wash 1.60 1,353

191st Avenue Wash (Peak
discharges have been derived by

) performing a HEC-2 split flow
analysis along 191st Avenue Wash)

200 feet north of Interstate 10 617

At Indian School Road 147

At Camelback Road 564

Perryville Road Wash

At Camelback Road 13.17 470

At the intersection of Camelback
Road and Perryville Road 13.04 1,190

At Glendale Avenue 11.58 1,450

Bullard Wash

At Lower Buckeye Road 91.66 4,906

At Yuma Road 89.93 4,438

Downstream ofInterstate 10 88.27 4,446

Upstream of Interstate 10 88.27 5,319

__ J Not Computed

79
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FLOODING SOURCE FLOODWAY BASE FLOOD

WATER SURFACE ELEVATION
SECTION MEAN REGULATORY I WITHOUT I WITH

I INCREASE

DISTANCE'
WIDTH AREA VELOCITY FLOODWAY FLOODWAYCROSS SECTION
(FEET) (SQUARE (FEET PER

FEET) SECOND) (FEET NGVD)

Beardsley
Canal Wash

A 0.231 158 457 9.7 1,200.0 1,200.0 1,200.3 0.3
B 0.465 118 424 9.7 1,211.4 1,211.4 1,211.4 0.0
C 0.696 92 371 11.1 1,217.2 1,217.2 1,217.2 0.0
D 1.074 75 353 10.4 1,229.0 1,229.0 1,229.0 0.0
E 1.466 173 533 9.6 1,245.5 1,245.5 1,245.7 0.2
F 1.844 75 212 9.7 1,259.4 1,259.4 1,259.4 0.0
G 2.186 608 1,952 1.2 1,278.1 1,278.1 1,278.1 0.0
H 2.553 108 224 4.4 1,285.7 1,285.7 1,286.2 0.5
I 2.907 64 97 7.3 1,294.6 1,294.6 1,294.6 0.0
J 3.301 54 69 4.3 1,308.6 1,308.6 1,308.6 0.0
K 3.678 37 69 2.1 1,321.7 1,321.7 1,321.7 0.0

1Miles Above White Tanks Structure #3

T
FEDERAL EMERGENCY MANAGEMENT AGENCYA

FLOODWAY DATAB

L MARICOPA COUNTY, AZ
E

AND INCORPORATED AREAS BEARDSLEY CANAL WASH
5



FLOOD
INSURANCE-~

STUDY

MARICOPA COUNTY,
ARIZONA
AND INCORPORATED AREAS
VOLUME 3 OF 17)

COMMUNITY NAME
AVONDALE, CITY OF
BUCKEYE. TOWN OF
CAREFREE. TOWN OF
CAVE CREEK, TOWN OF
CHANDLER, CITY OF
EL MIRAGE, CITY OF
FOUNTAIN HILLS. TOWN OF
GILA BEND, TOWN OF
GILBERT, TOWN OF
GLENDALE, CITY OF
GOODYEAR, CITY OF
GUADALUPE, TOWN OF
LITCHFIELD PARK, CITY 0
MARICOPA COUNTY
(UN INCORPORATED AREAS)

MESA, CITY OF
PARADISE VALLEY, TOWN OF
PEORIA. CITY OF
PHOENIX, CITY OF
QUEEN CREEK, TOWN OF
SCOnSDALE. CITY 0
SURPRISE. CITY OF
TEMPE, CITY OF
TOLLESON. CITY OF
WICKENBURG. TOWN OF
YOUNGTOWN, TOWN OF

COMMUNITY NUMBER
040038
040039
040126
040129
040040
040041
040135
040043
040044
040045
040046
040111
040128

040037
040048
040049
040050
040051
040132
045012
040053
040054
040055
040056
040057

REVISED

Federal Emergency Management Agency
FLOOD INSURANCE STUDY NUMBER

04013CV003A



'--

FLOODING SOURCE FLOODWAY BASE FLOOD
WATER SURFACE ELEVATION

SECTION MEAN REGULATORY I WITHOUT I WITH

I INCREASE
WIDTH AREA VELOCITY FLOODWAY FLOODWAYCROSS SECTION DISTANCE'
(FEET) (SQUARE (FEET PER

FEET) SECOND) (FEET NGVD)

Perryville
Road Wash

A 0.000 384 155 3.0 1,121.3 1,121.3 1,121.3 0.0
B 0.422 317 397 3.1 1,129.9 1,129.9 1,130.0 0.1
C 0.830 123 227 5.3 1,142.1 1,142.1 1,142.1 0.0
D 1.225 327 601 2.5 1,150.2 1,150.2 1,150.2 0.0
E 1.640 257 295 4.9 1,157.8 1,157.8 1,157.8 0.0
F 2.018 122 372 4.0 1,169.1 1,169.1 1,169.1 0.0
G 2.381 122 251 5.9 1,178.4 1,178.4 1,178.7 0.3
H 2.785 350 375 3.9 1,193.5 1,193.5 1,193.5 0.0
I 3.197 320 545 2.7 1,207.2 1,207.2 1,207.8 0.6
J 3.461 456 389 3.7 1,217.8 1,217.8 1,217.8 0.0
K 3.727 179 306 4.9 1,229.3 1,229.3 1,229.3 0.0

1Miles Above Limit of Detailed Study

T
FEDERAL EMERGENCY MANAGEMENT AGENCYA

FLOODWAY DATAB

L MARICOPA COUNTY, AZ
E

AND INCORPORATED AREAS PERRYVILLE ROAD WASH
5
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MARICOPA COUNTY
(UNINCORPORATED AREAS)

MESA, CITY OF
PARADISE VALLEY, TOWN OF
PEORIA, CITY OF
PHOENIX, CITY OF
QUEEN CREEK, TOWN OF
SCOnSDALE, CITY 0
SURPRISE, CITY OF
TEMPE, CITY OF
TOLLESON, CITY OF
WICKENBURG, TOWN OF
YOUNGTOWN, TOWN OF
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040038
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040040
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040045
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Federal Emergency Management Agency
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From: Michael Duncan· FCDX 7
To: 'Jon Wolf'

Cc:

Subject: EMAIL 2 OF 2·· Waterfall Wash

Attachments: 't§White_Tanks_byWLB_sht130f64.pdf (6 MB)

Sent: Mon 06/04/2006 9:43 AM

and here is the work map in pdf

Let me know if any else comes up.

Attachments: , Waterfall_WashjromFIS.pdf (2 MB); [!) IB.dat.H2I (24 KB)

Mike Duncan
Project Manager
602-506-4732

Michael Duncan· FCDX

'Jon Wolf'To:

cc:
Subject: EMAIL 1 OF 2·· Waterfall Wash items

>

From:



)
Table 3. Summary of Discharges (Continued)

Drainage Peak Discharges (cfs)
Area

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

Cholla Wash North Fork

Upstream of the confluence with
Cholla Wash 0.81 704

WaterfaU Wash

At the confluence with Beardsley
Canal Wash 4.86 2,245

Jackrabbit Trail Wash

At Thomas Road 2.07 1,105

At Indian School Road 1.36 726

At Camelback Road 0.43 221

At Medlock Drive 0.22 187

'I
!

1,743

1,738

1,560

4,061

5,503

1,920

2.1

77

2.86

3.86

4.93

13.90

13.90

White Tanks No.3 Wash

At White Tanks Structure #3

Bedrock Wash

At White Tanks Structure #3

At the confluence with Bedrock Wash
North Fork

Bedrock Wash North Fork

At 0.15 miles upstream of the
confluence with Bedrock Wash

Tuthill Dike Wash

Downstream of Interstate 10

Upstream of Interstate 10

I-- Not Computed



.
FLOODING SOURCE FLOODV>.I"' ( BASE FLOOD --~

WATER SURFACE ELEVATION
iSECTION MEAN REGULATORY I WITHOUT I WITH I INCREASE

DISTANCE'
WIDTH AREA VELOCITY FLOODWAY FLOODWAYCROSS SECTION
(FEET) {SQUARE (FEET PER

FEET) SECOND) (FEETNGVD)

Waterfall Wash
A 0.206 675 890 2.5 1,282.7 1,282.7 1,283.4 0.7
B 0.434 301 477 4.7 1,295.0 1,295.0 1,295.3 0.3
C 0.585 275 457 4.9 1,303.0 1,303.0 1,303.8 0.8
D 0.873 343 433 5.3 1,321.2 1,321.2 1,321.2 0.0
E 1.352 297 319 7.2 1,358.7 1,358.7 1,358.7 0.0
F 1.706 88 241 9.5 1,388.7 1,388.7 1,388.8 0.1
G 2.083 57 214 10.7 1,422.3 1,422.3 1,422.3 0.0
H 2.551 74 202 9.0 1,468.9 1,468.9 1,468.9 0.0
I 3.030 95 216 8.4 1,525.0 1,525.0 1,525.0 0.0
J 3.555 61 183 9.9 1,646.1 1,646.1 1,646.1 0.0

1Miles Above Confluence With Beardsley Canal Wash

T
FEDERAL EMERGENCY MANAGEMENT AGENCYA FLOODWAY DATA

B
L MARICOPA COUNTY, AZ
E

AND INCORPORATED AREAS WATERFALL WASH
5

n
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.:::JUL'l (7) Z ~ ZOut
PERRYVILLE ROAD WASH -- COMPARISON OF FLOODPLAIN ELEVATIONS OF DUPLICATE EFFECTIVE, CORRECTED EFFECTIVE, & PROPOSED MODELS Case #07-09-1500R

Cross Camelback Road Wash Perryville Road Duplicate Effective Corrected Effective Proposed FP WS Change Change
Section ID combined with Perryville Rd. Wash Stationing FP WS Elevation in FP WS Elevation in Elevation in NGVD29 from from

Wash Stationing (mile) (mile) NGVD29 (ft) NGVD29 (ft) (ft) inc. interpolation Duplicate Corrected
(ft) (ft)

S--A t:: 'f<

3.727 1229.30 1229.30 no floodplain
3.681 1226.60 1226.60 no floodplain
3.653 1226.60 1226.60 no floodplain
3.558 1225.60 1225.60 no floodplain
3.549 1222.60 1222.60 no floodplain
3.461 1217.80 1217.80 no floodplain
3.400 1215.20 1215.30 no floodplain

sA UPLIC ATE CORKt::l t-I

34 7.608 3.392 1214.93 >%= 1215.02 ~ 1212.75 -2.18 -2.27
3.326 1212.70 1212.70 1211.65 -1.05 -1.05

33 7.513 3.297 1211.16
3.262 1210.00 1210.00 1209.62 -0.38 -0.38

32 7.413 3.197 1207.20 1207.20 1206.76 -0.44 -0.44
3.116 1204.40 1204.50 1203.98 -0.42 -0.52

31 7.325 3.109 1203.74
3.045 1201.90 1202.00 1201.00 -0.90 -1.00

30 7.228 3.012 1199.59
STA DUPLICATE CORRECTED PROPOSED

2.955 1199.20 1199.20 1197.80 -1.40 -1.40
29 7.145 2.929 1196.99

2.874 1197.20 1197.20 1195.12 -2.08 -2.08
28 7.059 2.843 1194.06

2.785 1193.50 1193.60 1191.46 -2.04 -2.14
27 6.974 2.758 1190.25

2.704 1189.30 1189.30 1187.19 -2.11 -2.11
26 6.893 2.677 1185.66

2.626 1186.90 1187.00 1183.94 -2.96 -3.06
25 6.820 2.604 1183.20

2.576 1185.10 1185.20 1182.47 -2.63 -2.73
24 6.763 2.547 1181.71

2.501 1183.60 1183.60 1180.69 -2.91 -2.91
23 6.697 2.481 1180.25

2.453 1181.90 1181.90 1179.89 -2.01 -2.01
22 6.663 2.447 1179.81

2.381 1178.40 1178.40 1177.58 -0.82 -0.82
21 6.569 2.353 1176.63

2.303 1175.50 1175.50 1175.07 -0.43 -0.43
20 6.473 2.257 1173.63

2.216 1172.80 1172.90 1172.54 -0.26 -0.36
19 6.382 2.166 1171.20

2.136 1169.50 1169.50 1170.64 1.14 1.14
2.066 1169.60 1169.60 1169.32 -0.28 -0.28

18 6.277 2.061 1169.23
2.018 1169.10 1169.10 1168.61 -0.49 -0.49

STA DUPLICATE CORRECTED PROPOSED
17 6.193 1.977 1168.02

1.937 1168.40 1168.40 1167.23 -1.17 -1.17
16 6.102 1.886 1166.23

1.851 1165.40 1165.40 1164.59 -0.81 -0.81
15 6.007 1.791 1161.78

1.737 1160.70 1160.80 1160.87 0.17 0.07
14 5.913 1.697 1160.19

1.640 1157.80 1157.90 1157.86 0.06 -0.04
13 5.818 1.602 1156.30

1.545 1154.70 1154.80 1155.60 0.90 0.80
12.4 5.711 1.495 1154.98
12.2 5.694 1.478 1154.98

1.463 1152.90 1152.90 1152.75 -0.15 -0.15
11.8 5.675 1.459 1152.16

1.429 1152.10 1152.10 1151.68 -0.42 -0.42
11 5.605 1.389 1151.90 1152.00 1151.03 -0.87 -0.97

1.318 1151.20 1151.20 1149.93 -1.27 -1.27
10 5.520 1.304 1149.71

1.225 1150.20 1150.20 1148.57 -1.63 -1.63
9 5.421 1.205 1148.28

1.123 1148.90 1148.90 1146.51 -2.39 -2.39
8 5.323 1.107 1146.17

1.025 1146.40 1146.40 1144.45 -1.95 -1.95
7 5.229 1.013 1144.20

STA DUPLICATE CORRECTED PROPOSED
0.938 1144.40 1144.40 1142.91 -1.49 -1.49

6 5.135 0.919 1142.58
0.830 1142.10 1142.10 1140.41 -1.69 -1.69

5 5.039 0.823 1140.24
0.736 1138.40 1138.40 1138.41 0.01 0.01

4 4.945 0.729 1138.26
0.686 1137.30 1137.30 1136.14 -1.16 -1.16

3 4.850 0.634 1133.58
0.606 1134.60 1134.60 1133.47 -1.13 -1.13

2 4.763 0.547 1133.24
0.523 1132.40 1132.40 1133.21 0.81 0.81
0.489 1131.70 1131.70 1133.16 1.46 1.46

1 4.692 0.476 1133.14
0.7 4.680 0.464 1132.52
0.6 4.642 0.426 1130.11

0.422 1129.90 1130.00 1130.01 0.11 0.01
0.350 1128.80 1128.80 1128.20 -0.60 -0.60

0.5 4.563 0.347 1128.12
0.4 4.489 0.273 1126.84

0.265 1126.40 1126.60 1126.51 0.11 -0.09
0.3 4.398 0.182 1123.08

0.177 1124.40 1124.90 1123.04 -1.36 -1.86
0.2 4.309 0.093 1122.45

0.088 1123.00 1123.30 1122.37 -0.63 -0.93
0.1 4.216 0.000 1121.30 1121.30 1120.97 -0.33 -0.33
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Channel Length Check ~~ __~!~__~__L_.__, I
m~ of FIRM scale = 50' i --- - ! Wood/Patel--::C:'-:h-e-c-:-k-~'-----

XLCH XLCH
River XLCH additive XLCH River XLCH additive XLCH

Station (Model) (Model) (map) Difference Station (Model) (Model) (map) Difference
61402.55[ 3601 [3601 0 61402.551 3601 360i ~ J!.
61402,471 320j L_~ 3201 0 61402,471 3201 3201 0

61402.391 2601 __1,. 260 1" ._._. 0 . _ 61402.391 2601 ~---~-rn----O
61402.331 3001 '300' O~ 61402.331 ~----'---3~----'~1
61325.991 4001 400' ------0-- 61325.99 1 400: ----: 400 1 ----~-O

61315.991 1651 ,1651 0.01 61315.991 1651------~~--167i--- 2

~. 611511 100! , -r---:- 100!'=.==-_Q:~_~, 61151 r-=-=_J.Q.Oi-=~-=-~=~~~I~ 104T'------~_~
61051

1

1141_---i- JlQL ~f---_ 610511 J...!±L ;-- 1181------·~5
60967:~ 1 801 -1.8 609671 ---- 821 ----. I 831 -1

- 608931 culvert I :-----i--- 60893i----i~-~~I------!----------
60865 i 861 ! ~_-=---4f---- 60865C---s6r-~----r--- 881 ~~----2

60765' 295 [ 3001 5 f---- 60765 r-- ~·=----:--==-~~==-=-==-5
60405! 400 4001_. ..'>.1__ 60405, 400! L __405L ~.2

600051 400 i 1 400 I 0 600051 400 I ! __' 3951 .~~
596051 --.wsr ! 4001 -5 59605 4051 i 410 i 5

- 59200 'I' 400 I ----r---400r---~~1-- 59200,' 4001·---------r--402T---~-------2
58800,. 4001 I 40Q+ 0 58800 4001 --~T 401 ~-----1

58400~ 400 I ~ 400 1 0 58400 400 I _L_..il0 i ~...!Q
58000, 320 I I 3201 0 58000 3201 -.1_ 3141 ~

57137.911 4751 4801 5f--- 57137.91! 4751 1 4811 6
56662.911 4101 --,- 4001 -10 56662.91! 410! 4051'--=5
56252.91! 3951 4001 -Sr--. 56252.911 3951 --+--,1- 3951------0
55857.911 4051 400 1 -5 55857.911 4051 405T-----o

I--=-::-'::-:=-=--~--_=~------+-----=--:-=+-------=-'-~If--=-=-:-:c-:c-+--. ._~--~

55452.91! 335[ 340, 5 55452.911 3351 ,3401 5
55117.91 i 481 75 75: 0 55117.91 i 481 -Y5f 75i-uno
55068.91 i 271 1 na 55068.911 27 1 i-----~
55042.91! 1381 1001 -37.82 55042.91 1241 1 124: 0
55032.91 iculvert 1 55032.911 r--r-------
54905.081 61 79091 1101 30.91 54905.08 61 /91 791 0
54899081 151 1 ! -na:c--' 54899.08

1

1 151 ----L----~l......:.--=~~=~
54884081 -~wr----r-----l na 54884.08 20j I I na

54864.081 20 I ! - 1 na 54864.08 ~__--i-== I==--n~
54844.081 171 ~ I __~ 54844.08 1 ~ ---L.--t-----~
54828.09[ 11 I na 54828.091 11 i 1 na

_ 548271 61 227' 250. 23__ 548271 __6+=--~227: ~__2-271.... -0
54821.181 51 na ~ 51 : na

548161 161 __---1--~__..I1..<1.=_- 548161 161 I-na
548001 251 i na 548001 25 1 . ---i-----na
547751 251 :' [ na 547751 25t----- I ---na
54750! 251 T-~--1-----na-----547501 25: :·------na

I--- 547251 251 :-----T-------na 547251 251 I -r------r;a
f-- 547~_ 100! L--~L=~-:- na___ 54700: .J.Cl2l_-=--I~==-:J__ ~-==__~

54600! 1001 400: 4001 0 54600! 100: 4001 400: 0
54500: 100 [ I---r--~--na~ 54500 I -~---i----T- --- ----·na
54400! ~ ----I~---t===___~=-~__ 5440or---38t--=--:':=.=~J:=~== __na

54361.71 151 na 54361.7~ 151 ~ i na
.. 54346}t 151 . ---T·--~---na--- 54346.7:-15!---~-i-----~---T-------na

54331.7!- 12~ : ---~,~-------na----- -54331.7' _. 12 1 -~~-----~-'--------------r;a
t---=--c:=--:-=--=-t-.--...:..::.L----'------ - ~------ --l-_ - ~-'-=l. -----,.------ -- - ~ _

54319.71 20: i • na 54319.7' 20 na

~K:~;~:;i ~=---ff-~_~~=_-~_~.:===:-~~_=~ -~%~__==~-----=~ __-~~-.~ ~~'_-__ ~~~~_~
54264.7[ 65[ i. na 54264.7i 651 ; . ;.. na

1----- 54200: ----50i-~--500' . -~---480---u----_=20 ----~ 54200! .----50 i----5iJO! -~-498;---- .--=2

r--- 54150 [ ===_50: -=--:-r~~~=__ L:=:=_=__ n..<l. ==-==-:-5415OT-==---=0r~_==_~=~_L~===---: ::=-==_= :na
54100 [ 100! 1 na 54100 i 100 i . , na

07-09-1500_MapVsModeLbeardsleyjuly 21 submittal.xls channel length check
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)
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Channel Length Check ,i
---'-S°---'-Yo-o--=f-=F:=IR=MC::---s-c---'-al---'-e-="'S::C:OC:-' !----:-I-. Wood/Patel Check -----.---.--

XLCH XLCH
River XLCH additive XLCH River XLCH additive XLCH

Station (Model) (Model) (map) Difference Station (Model) (Model) (map) Difference
540001 1001 na 54000 1001 I na=-. 53900[~=-~~L -r---=-~~~- 53900 38! ------+---------na
53861.71~. -i-----~I--- 53861.7 15! I --'- ~
53846.71 15! I ' na 53846.7; 151 I ! na

__5383QL ~~ --L___=_~T -~_~_- na--- -53831:7-1---~ ---- --.--~-----r;a

53819.71 201 : i na 53819.71 201 1 ,--------na
-- 5379~~'-20l-:'=:=I~=~=~C===-_~_-~na 53799,71 20[=-=---t=--=-=~~'r---_--- na

- ~~~~::~~---_ ~~I. : ---.-~-----._~:f-- ~~~~::~f 15! I na
53700t---~-I---~----+---- c-- i ~-._-- 300;, ~-._-'~~"300.-_1~~=-~:-' n~

___~ ~__ 300I 4()0 I __ ._..J.QQ. 53700· , __ _ _ _
53600 ~__! L .....I1..'!. 53600 I 100 'I ! na
53500 I 100 i _! I ~ 53500 100 -1-------1-. _ na

---~~~~~I ~~~i 400: 4001 n~L ~;~~~I ~~~I---- 40°1 -
400

1 n~
------c-:-.---,-'"':+------,...-;:-::+-------L-----------------"-+----~-------'--------~----.-

---~~---. ~ ~~: l--t~~==~ ~c-----~-----~t_------i~==-t===::----~:
- 53000 I 100 ( 400! 400L__~ 0 __ 53000L~-....±06T---400', ._0

529001 1001 ! ! na 529001 1001 I i na
52800' 100l '-~I-----,----na-- 528001 1001 -f=--==~na

527001 1001 ! , na 52700! 1001 , ! na
~lOOT- 100 I 600; JOO 1 :_ ·200 52600r 100 I 600[--6CJ6!----o

525001 . 1001 , I na 525001 1001 . , i na
52400 - 100 I I na 52400 i 100 I i---na
52300 I 100 I na 52300 r 100 I i - .--------r;a

-52"200~ 1001 na 522001 100! na
f--. 521001 -- 100i I na 521001 1001 I ---;:;a

52000 I 100 I 200 I 400~_ 200 - 52000 I 100 I 2001 2(~Q.L ~_0
519001 1001 na 51900L 1001 I na
518001 ~ 4001 .l.50I ·50 51800~_~_ 400~ 4001 _ 0

51700, 100 1 : --+ ~__ -~~-1QQL-----+~---.l---~
516001 100! ' i na 516001 1001 I ! na

f---515cl~ 1001 - +------r;a~. 515001 1001 -: ! .----na
514001 1001 4001 4001 0-~~51400C 1001 4001 4021 . 2
51300 1001 I ' na 513001 1001 I ! na
512001 1001 ~----c--=~_ 51200 100! --~L-===-I __~--==r;a
51100[ 100: na 51100 100! I _na
510001 1001 840! 7601 ·80 510001 1001 7801 7761 -4
50900 I 340! na 50900 I 315IT--------'------na

~~ 400
1 ----=~~---~~--~~-==~--T------~----=-~

I ! I:!
-----f12185_2r ,12160: --r 121111 121~---~-
---- i 1 ._-~-~-- • i .-------------

! ' i! ! __---;...1 --+-I ! : . __
----===--~=-t_=_=~: _-=--==-~_.~~--=~~_~_ ~_ i __~__: l .~ _

-~------jc----- -T
XSs not on workmap_ modeled for engineering design only_ I L _
~----------. -----+-----f-- -,--------,---------~--

dis reach lengths are summed from XSs not shown !
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Comments

______f~ TopJNidtb_~b_eEK . uu J--------L------J------l---L------L------ __. ..
5% of FIRM scale =50' Wood/Patel Check I

Top Top Top
River Width Width River Sta W.S. Sta W.S. FP Width Width

Station (mode!) (map) Difference Station Lft' Rgf (mode!)' (map) Difference
61402.55: 134.27 335 200.73 61402.6 9975.07 10109.33 134 143 8.5

_6J_.fQ2.'!.7_
1
--2oo.-Et -.~-.-:]@ -~=149.29 =-~- 614Q~ =:9985.4810216.76 ---231 ==::::=~~=---1-1-==_-=-_==-_==_ =--=--====-:-..:=-= ==_==--- -. --- --- --

_~~Q?l.~ ~?-~~l- __DO - -- - ·143.5 -- 614024_ 9983.41 10236.~.!. ------~--~---..QJ:I~----- -~ -- ----- - - -- -- - - - ---. -.- ---

jiijil,i'~-~~~s-~~~~i=_~~Of:~~:i~~~=-~~=_=I=-~~-====~~-~~-- --- -- --
---61051- ---149.45 --~150~---- 0.55 --61651 9966.56 10116 - - -149 - 174 24.8 FP/FW IS adJustedto-structureedgeonleftSlde-- -----~----------
---60967 -122.11---- -60- --:62~11- 60967 '9985.34 10093.02------108----99---4------·----------------------- ----- ---

~!'""~~=-:~t~~~~Jij~~i~l~-.:fi=-;-_~-~~lf=--=--~:-~-----.---~-~~--:~Z
_ ~QO~I ~9J.21_ _~I -~~72 ~QOO~ 9980.82 10031.54 ~ i~ .:!.:..~ ._ __ ___ ._ __ __ __ __
_____~~05L-]~~I-- _40 0,_1.._ ---59Ir9977.56 10017.45 ~Q. _ 40 ~ _

-:-!l!~~l-:~!i~=!r -~i~ -- =:=-~tU ~=-::::: ~ii~t :!~~~~::::.i~rii-~----:~~i -:-~~t=:= =t!--=:-- ~===:== ----.= ==---- -- ---=-::: -~--::--=:= :::::-=--- -- ~--

;~y~~:f~ft~ii---21f~-~r!tft!~~i~~~~~;~~-=~::~~ -~- ------~ ~ ~ -
-5E'-252-:-91;--1-97.98-- -220 ----22.02 --- 56252.9 -9978.79 -10176.761--~-198----1~-- ----.1:9 -- - - ----- - ----
5585i-91 i-'""219~13 ----220---- 0.87 --55857.9 -9975.~l2- 10195.05 -·------219 -----iiT--~- i~7----'---'- --'--- .------------------- --- - --.-.-. ---...- -.--.-
-55452.~~---m37---326---------6.63 - 55452.9 9971.91 1029{671------"32-0-----321-~~-1.6 -----------.-------------- - --- ---------------

-li6§~~~-j·=-~j{~:~I:_---~_~=·.==~~~~:_=-~~-~=. ;~~;:t --~~ -+~==~=:-~:=-~~~~-~~~ -===-=~-=~=========~==_-_=~=====_~::~=~~=~~~-~=-======
__;;~~~~~ cuTv~tcZl- ---- _~Q ._.::!1,~~ -- -~;~§~i__~9'§l:52 __~07~1}+- ! 2~ ---J1~r---- ----~!~q---- --------____ __ -__ -.. .._ ____ __ _

llm~~il--:~~~~TI~j}!i!!m~-11·-~~1~~~~~e~~~~:~~~~:5=~~-
--.-~-~--.-_._. __.-

-"_ .. -----_.._--~---,----'.-._--

- - -'--"._-'....-- -- -- ._-- .._----~ .. _- ---_._,-

._------_._._---- ...-

-_..- --~-----------------_.- ------- _....

-----'54700·1--- i29~46----- '-- --- ---- - ---na -- ---54700 9881.69 1011-1:15------- - 229-- -- -- -----na --- ---------- -- - --- ~ - --_.. ------------.---~---------.--- .--------
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-- -

Comments

5%0f~~~r~~-;~l~!h-~tll~(;~-- ---- -------- J L I ------I-------Wo~7pateiCheCkL--
Top Top

River Width Width River Enc Sta Enc Sta FW Width FW Width
Station (model) (map) Difference Station L1 R2 (model)3 (map) Difference

~~_1_Ll:Q.?~.5_~L 3_E\'~~ 1_2g ~!!1:58 ?14~~~~ ".J1.975.QZ l~ 220 2~.:_~9 __ ____!.-7 _
_?)_~Q;~n-136.:-~~_ __ __1_!_Q ~~~~ .§.1.40?.47 _ 9985.48 101 00 _____1_1..~ ~1..~Qj ,,__ ~:.? _
__6_1~.Q~}gi----19-~~~~-I- 2_~QI--- ~:§~ ..§.:1~Q.?~~_9 __ 9983~1 1Q1..11__..J..?E\. __~2~~~~------ ~ _
_?.l~Q2._3.~1----~~cE\~--------11~1-----~-~!-12---- 614Q~.33 __ 9968.3f---100~J_8.__ ~_1?~ l?Q:~Z -2.4 __ _ _

~~6\~;!ir·~~~I-~I--~----}!~~---~~=:~~-==-iI~;~f~-=::Xgft~~~Y:~ff~--- --~~~~- ---~r}~~- ---=--~~~i ---- ---- =--- -~-- - ~ - -= -- ---- - -- =~-=
... 6105i .... ~j4!l}r; =-- -~*::-. -=-:o:.¥ ::_--.:.,- 61051' 9966 56 10116 =-.::::]49=::i74:'24::.::--=~.:24,; ICP/FiN " ad/."'led""i,cct~;;; edgeiO ~ft "de

~~~~ culve~1c.28 - -- --~?-Ol---- _.11.:..~ ~-~~~~---~~85.34 _~92.3.-0~ __ .lO..E\ ~_9.2E3 - -8:.41___ _ _ _ _ __ __
- 60865---60~26 -- ----- -701---- - -=9'-74-- --- -- -6Cls6se----99h31-10033A5-- ----- -6-2-60~65-:--- ----- -----:1.-5[-- - ---- ----------- - ----------

- 60765[-- 136.45-- 136 --- 6.45~-------- 60765-9922.99 10057551-----135--136~871--------2.3--------------

--~QiQ~[--104.25-- -- iQQ[= --~ ~~-4:25 ~ =--== }.9i~~~ 9979-:-67~§l:92 == ~~=-_2~ ~==2Q~f9 _== =-~===_~== ~___ __ __ ------- -
__ E3Q9Q?_ji_ __5_Q:!.21_ _4.5 ___ _ _~.72 ?_00Q.5 _.§l~8_0~? J_0031..~4. ~ __51_ -- - _.4_8. ~~ --- --- - ~Hj __ _ _
-----}~~~6i----3-~92~ - -~~I-- -i~i- ----~~~§6-- ;;~~:;; ~~~~~:~~ ·------*c----~~1~~--------:H1---- -
..~®I~I- }~~tl~t-...i§"o' -_-~-_~=~-:8~ =:~=.: _~~~~8~oO =-_~_.§l~ J]J=~si- .~-=:_=I~]- _==~-I~g~~~ ==~~-~_-= =:-:=I~t__--
_ §§<1.Q0J- _2.~.Qc?_1.j- J..~Q _____Q.~~11--- 5§4.'O_Q_ 9989_4.!.--.-1.Q11_Q:.1± ~~1__13J.:~ ~ _

--.;-.~~f~?:!! -..-----.-.3.'i~~.-- ..I:. :.--. ::... -~~..-~.. ~.-.:.. ~i[~.-.-=-_- -~~~~~i --!~-~~-~~j~j~ -~--=~tiI-~ =~ti+![~:":--t~ -=::_- ...-.---------------------------
-56252:9TfoY4S)---11b---~2_:_51-- -- 56252.91 -- 9978:79r---~10085 -----106- ---106.06 ------ - -- -o.T - - --- --- - - - - -------------

-5585-7:91-- -- 222-:-64 ------22-6 -- -- --2.04--- - -55857~91 -----ggK9:2 ~f6195-:OS ----21"9 ----220.87--- ---- -1-.7 -- - - -- -- - -- --- ------- ------ ----
-_5.§~~?:~ _-:---fff2t-_-_~=~_Ifo =--.-: =-::.~.23=~=-~ 55452~_ 9971_91 10125 ~~~==_15S.~ __=~==-_~-5.3=~_:_:=_~-_--_~-==--_=-_-~--: --- ---= ::-_-===_:-~~_:_
.§51 ~!.~1 1.QL~~I 1_gQ ~~~06 . 5511!~ _ 984E\.:Q.lr---1_0005..:1.E3__ .. __ J57 ~l2·J~L . !±:.Q.____________________ _ _ .. _

--;~~ii.~-~I---1;t~~~- -----I----~~ ----- ;~~::~~ - ;~~r_1 ~~~~o~i -------1 ;~ -------------- -------~~l--------------------- - -- --------- ---

-5:l2~f8~~I---=~~~~~l- -~-~I~9l-·~::-~.9I~:=::~~~-=-54i;18~ =~~;i~I::~-~;;~fI=~~=:-~:Hf:=-:--:~11i==--~~:-=-=_Tio;~kFi/r=-i;~D~~c!elJ~eate(f1~-t~oEF~0~~I~?:~Is~-_-~-:
:~I~i~r·~··=··~:~I~I---··=~~==-I:--~==--==---~-~=== :=~~§I~il~~~~I}~===--~1==:==-=:=-:1==--:-~-~ ·-:==~I:-:-:~-: -=:.~-==--==.:-- ~-:=:==..----===~::- ----- =--- -
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Comments

5%Of~~-1~~;~~!h-C~hr-~!<---~- ---+-_~.~_.~_~_._J . L_~Wood/PateTChec~- --'-

Top Top
River Width Width River Enc Sta Enc Sta FW Width FW Width

Station (model) (map) Difference Station L1 R2 (model)3 (map) Difference

--~1~~81- .if~'6~i .- ~: .. =------ ;:;~-~ ...~~~~ 1-6~~g12% ·....--1~~·I·-- .. --------.. ·--··---~~r·-
- ...54..7.25].- 2.29.':'57'. ---na-----~54725 --988T·41011Q.96 --------2301----------- ...-- .-- '-"nal-

--.---- -------.------ -- 988169101f115' -229 ----.- -T- --·----nal-

~_~1~%1:_J~JJr- 3§Q!--.. _~f~Q~~~ ~~~~_-~ =~J:~~~ 98766 =lQIQ~~~__ ~·=·230 =.-~ ~·_-~i~I_=~_-=--1~~~£P1F~vv jS Qe~n_e§!ed_to.!opof~hanfl~Lb_a_~~~_._
--'~~~~~1--;;i:~* .- '---f--- --. ~: ----- ----~:~~~ ~;~~:~~ ~~~~ ~:~~+----~ ---------1-- ---- -- ._~: ----~.- ---..--- --- - ------- .--- -. - -- ---
~.n~~~1F~j~~-~~~ ~-=-- ';~~ ~l:~~l ~~:;35;= £_-=1 ==~=~~-~ ~~~~.-- -== --'~-~=--=.-=~> -~-:~=0:-~--=~~_~~-====
_5.i9__~J_I_1..1..?,1]~- __ ~ ._.__ ...__':!~ _~ ~~~L! __.?§45-71 9960-851~._.J..l~r __. ...!1.~I ---..------ .__
~J~J~{r-+[~-I~I- ---- ----I· --- ----;: ---- ~_~;l~JI-=~-~~~_~L==~~;~~~~I=--~=-lfI~~.-=:-=~~~~_ ..---= --.-=~k---- --. ----- .-. --- - -
J~514-~2,{0--ot!i - -2;2~96.··-6~-~1:;,i - -·=t-· ----- .~:. --. -- -~ -=~~~~~:yr- ~;~;-=~ -_~~~;:~i: =_---~-;;.~ -=_-:-~_=_-=:I= :--=~__ -==~~~~J=~_~ ---~ ---- ---. -- ---- --- ... -- -~ ------. - -~

_ 3.?Q: -120.39 ~.420Q.__ 9856.8 10086.±.!. .?30 ...~ . ~_!~~_~ '=E'/FW !..s_Q.~n_~ate_c!_!.c:' t0J o~ch.9_nr1.el ~a~k~ _
-~~±j~Qi =~~fI8j __._I_ _.__ !!..~. 5.i1.?o._ 9783.67 _100~~ 237 r:!~____ _ _ __ . _ __ __

--~~b~§l;~;~~-I -i~=--~i _~~== ~=_~-~~~--~~%~:~_~ ~~~_;;:~_==~1~; ·_~_=~:=~==_=~~=-·=·_~~=_=6~1
1-·------ ---·539bO~-------228-.-6·B1- ..... -- j - na 53900 9803.94 10032.62 229 na - --- -- - -- --.,------.

------ -·--l------~------··..-----------·.-----~-.-~---------- .---------- --- ---- ---------------- ----- ---------- ----------- - --- - --.----

-J~~~~~;_~_=?:~~ci~II----.~.====-=jl==.~---=-~~_==~~ ;~t~~:I=~~~iHI~l~__~~~:===ill:===:= -=====~==~ =:.====-= =-~_:-=-.=--:==_-===-_--=-:_=_.=:=_==:_::~~_
53831.7 117.2 na 53831.7 9862.68 9979.88 117 na

---- ---- ._- -------~-- ...._-_.--._-------- - _.. -------- -- --- ---------_. ---------------------- ----------,,------ ------------------------_. -------- ------ _._------- ----

J~~}fl--::}J1§~1==-=:~1·-=· ~i =-=:~:== ;~~~-~'-i=_~~~..B3..=1 ~~~~:~~===~*=-=_==:=-.:=:= __~ ~=-=-:==:-=.:.=._:~~~.::-~=::~._~_==:~:-===_-=_:=:==
-~~ii~:~-I-~+~~~~l'---+-----'--~--'--" ;;~~:;~~@- ~~~~;:~} -----;~~~-------t-.--------~~ -------------- -.--.. ------,.. ~~~F=-{~n~I.~~r·62~ .-~ ==~~~~: ~~~F1~~~ ~~~= 332)=~=:---,,~ FP/FW];deiiO,"'diO=tO~"i_Ofu"~~I}"o"'__:=

......_ '''_.0-_-_-_,,---,., _.__..__

--- --~~§-~~1---%~t~----3401- :101:*---·------~~~6_1-~~-~~ -+§T}H~ -------~ ------·342-- '-10~ FPTFwis-deITneatE3~t~~~p-~f~~~~~=~~~n=ks-~--
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Channel Length Check ~ _
5% of FIRM scale = 50' ! ---------------------j--- Wood/Patel Check

XLCH XLCH
River XLCH additive XLCH River XLCH additive XLCH

Station (Model) (Model) (map) Difference Station (Model) (Model) (map) Difference
2078834! 1 1 : na 20788.341 1 i i : na

I---:--c--''---~-'----=-C--:-------r--------------- - --------1------- ------,--~-----,------+.-------------'-.-...------
20787.341 __ ~ ;_______ na 20787.341 331! ~ ; na

207871 ~_________ na 20787 ~__ I ,na
20456.341 47_54 14262; 1310: ..J.16.2 20456.34: 47.54i 14261 ----1417i-------g:o

204087' i 47.54 i 47.54 204087* i 47.541 i ' 47.5
20361.2"J< ~i 4T.54 ----~-:------------- 47.54 20361.2* I 47.541 I ----~--1-- 47~

~~~~~~;=r=~:-~;: ==-=-: --=~====~=-=-1~:~: ~~;~~:~: i :~!---~~i-----=..T--==-:~:~
~i"<f~,j 4/.54i------~--- 47.54 ---- 20218.6* I - 47.54f-----~----~------47.5
1---------_ I -.---;-------~-. _ .1..-...... + _

201/1.0' 4754 ! : 47.54 20171.0* 47.541 I __L___ 47:~

20-123_5* i 47.54 i 47.54 20123.5* 1 47.541 I 47.5
200159~ 1__ 47:54----[..__---l_ 47.54 20075.9* l.. 47.54

1
'

L=---==~----=-- 47.5
20028.4* ~_....£54 ~---~ 47.54 20028.4*' 47.54: i ! 47.5
19980.8*, 47_54 1 . 47.54 ~:8* 47_541 i - ~, 47.5
Jj9333*-=- 47_.?±=__ ---'-------,---- 47.54 19933_3*: 47_54i ! 1 47.5
198858* 1 4754 47.54 19885.8* i _ 47.54 t_-_---1-----1 47.5

19838-.2*! 4/.54 47.54 19838.2* L- 47.54L__ 1 i 47.5
197901"* i 47_54 47.54 19790_7* i 47.541 - I 47.5
19743.1*! 47.54 47.54 19743.1* 47.54j -+--- 47.5
19695J3;;;-'-4T54 I 47.54 19695_6* 47.54 i 47.5
196480* 4/541-- ~ 47.54 19648.0* i 47.541! 47.5
19600_5~ 47.54 i 47.54 19600.5* I 47.541 i- -47:5,
195529* 47_541--_ I 47.54 19552_9* 47.541 i : 47.5
195054* 47_54 47.54 19505.4*, 47.541 i 47.5
194579* 47.54------;- 47.54 19457.9* I 47.541 ;-----47.5
194103~ 47.54 1 47.54 19410.3*! 47.541 ! 47.5
19362.8* 47.54 47.54 19362.8* 47.54: ----.L 47.5
1931b.2' 47.54 i 47.54 19315.2* 47.541 I 47.5
~~~~--~~f-----~I' 'I'~
192677* 47.54 47.54 19267.7* 47_541 I I 47.5
192201' i 47.54 ! _L. 47.54 19220.1* 47.541 : -t- 47.5
~6*I 4/.54! 47.54 19172.6* 47.541 ! i 47.5
19125.0' I 47.54 47.54 19125.0* 47.541 1-47:5

i--:-=--O-==-=::-:-=--,----j---'c.::-'-::--:-+---i, . I ,-~
190Tl5* i 47.54 I ----L 47.54 _19077.5*! 47.54, + ~ 47.5

190301 15 87 1 90! -3 __1---_ 19030+ __.~__~ 8~_______ -1.8
19015: 15 i i na 190151 151 1 i na

----~---+------_+_----i_------t------------j-----:-::;-::-::-c+------,--;-"-------,-------.------
190001 14 na 190001 14! : : na-- ---r--- ~-----r------T------

18986 28 1----~ 18986! 28, I I_~

18958 i 151-- 1------J- na 18958 i 15 ~ na
18943! 42_92~ 3401 3.37 18943L 42.921 3431 3401 3.2

189000' 42_92 I I 42.92 18900.0*' 42.92! 42.9
188571' i 42.92 42.92 18857.1* 42.92! 42.9
18814.2' 42.92+ .12.92 _ 18814.2* 42.921 L--=---=---!-==--- _~
18"1712' 42.92 , i 42.92 18771.2* 42.92; I i 42.9
18728.3'''! 42.92 -----i-~---i------- 42.92 18728.3* j 42.921 T------~42x9

18~4* 4292 1-=-~=___==-!== ~4T92-- 18685.4*i----42.92i---------i------==-=====_ 42.9

18642.5*! 42.93 i 42.93 18642.5*! 42.931 42.9
. 18599.58: 151---_--87-;---go:---- -3 18599.581. ~ 87r=-=~=§1T--~=_=-__-~~

18584.581 15 , __.:..::n.:..::a'-I-__t----c1-::-8-=-58::-:4:-'-.5-=-8::-:1 1_5_1 L --l- n_a
...1856_9.58! ..J..i ~-- '-- na 18569.58; 14! ~ ~ na

18555.58 1 28' na 18555.581 28i: na-'--1---_---;------- . . + ~ _+----------+----------'----.------

18527.581 15 • . na 18527.581 15! : i na
-----,----::c::+--.----=--=--c:--c:-I-----.--_.--~------.----~--------.__,___-_. ~-----:-----,---------,--.-.--.----

. 18512.581 36.36 145: 150i -4.56 18512.58i 36.36i 1451 143 2.6
I----=---=:--::-::c-,-----j---------~-------------------c-------- ~--------.---------,----.-.---.---- ----------
18416.2*! 36.36 ' '36.36 18476.2*! 36.36 i I 36.4

)
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2 of 3 NORTH INLET CHANNEL 10/13/2008

Channel Length Check ._.__~~ i I L~ __ !~ ~_
5% of FIRM scale::: 50' i !: Wood/Patel Check

XLCH XLCH
River XLCH additive XLCH River XLCH additive XLCH

Station (Model) (Model) (map) Difference Station (Model) (Model) (map) Difference
18439.8' i 36.36 i : 36.36 18439.8*' 36361 ._~ ._i 36.4
18403.5' I 36.36 : ~----36.36 ----18403:5*1 36.36 I ; i 36.4
18367.141'- 15 87! 90;--------=3 18367.141 151 871 92T------- -4.6'
18352.14f~---15~---~-1 -----l-----naf-- 18352.14! 151----i-----r---------.:;a

_18337.11L Ji i_. ~_n~ 18337.141 14:: na
_ 18323.141 28f-_.__. ~i~ ~ u_..!1~1--- 18323.141 ~__ - --~-----I----~ -~---na

18295.141 15 i na 18295.141 151 ---'------~------na

18280.141 --38M- 193.2: -T90:---------Ti 18280.141---38.64!~--193Tn------19OT-------D

1B241.5' i 38.64' 38.64 18241.5* I --38.641' I ' 38.6
'" ... i r> r. ..-.---------~~- I * i -r---: . -

1821'~:~': j~::41- i i ~~64~_ 18202.8*. 38.64: +--_----; 38.6
18 lbl+~i __~. 3(),b4 I _I ~__38,64 18164.2! 38.641 i_I 38.6
18125.5' 1 38.64 i i .. 38.64 18125.5* i 38.641 1 '~-----38.6

18086.941 15 87i 901---=3-- 18086.941 151 871 88! -1.2

--*6~~t--~_~~----i--·--i-----~~ ~: _ -~~--=ffi---- -----+--------T~-- ~:
18042.941 _ 28 i i na 18042.941 281 1 I una
18014.941 15 : 1 na 18014~ 15L I I na
17999.94 25.09~ 501 401 10.18 ---17999.941 25.091 501 49! 0.9

17974.8' 25091----~·~----:---25.09 17974.8* I 25.091 ~-~--i

17949.761 - 15 871 90! --------=3 17949.76~ 151 871 87L_~__~
17934.761 15 Tina 17934.761 15 : i na
17919.761 14 i na 17919.761 14 I : na
17905.76' 28 i : na 17905.76 i 281 _ ! ---i------na
17877.761 15 I ! na 17877.76! 151! na
17862.761 25.08 50~---46:--1O:i6 17862.76 1 25.081 501---51'--------=0:9

11837.6' I 20.08 I i 25.08 17837.6* 1 25.081 i ------r 25.1
17812.59r 15 91.95[ 901 1.95 17812.59 151 92[ 91! 1.2
17797.59 15 1 ! na 17797.59 15 i ! na
17782.59: 18 1 I na 17782.591 181 i ! na
17764.59! 28.95 I [ na 17764.591 28.951 ! t--- na
17735.59 15 I i na 17735.59 15! [ i na
17720.591 47.58 7611 7601 1.28 17720.591 47.58: 7611 76Qj ~

1'7673:: 47.58 --IJ 47.58 17673.* I 47.581 1 i 47.6
1162~).4' i 4158 ! I 47.58 17625.4* i 47.58!---i--~I-----47.6

1'75T7.8' 1.._ 4758 __J _ 1--- 47.58 17577.8*! 47:58T------i------~-t-------47.6

1/5302* 1 . 47581-- ~ -:_ 47.58 17530.2* I 47.581 1 1---47.6
1'7482.6' I_~__ 1 l ~ 17482.6* 47.581.__. L 47.6
114350* ~ 41.58._ ---r i 47.58 17435.0* 47.581 ' I. 47.6
17387.5*: 4-1.58 I 1 __~.58 17387.5* 4~ i l=---47-:6
11339.9* 4758 ! 1 47.58 17339.9* I 47.581 i i 47.6
I--:c::=-=-~:;-,------- ! -~------ -~

1'72923* I 4758 I i 47.§~f_ 17292.3* i 47.58; L----I 47.~
172447*, 41.58 i i 47.58 17244.7*: 47.581! 47.6
~'!97:i' I 47.58 i T--47.58 17197.1* i 47.581 i :------ 47.6
1-1=-1=-1=-49C:-.-=-5'-:-·--T!------;-4=-i58~------t----i--- 47.58 17149.5* I 47.581 .--1--------47.6

'/ hO ---------r---~-·---·T·--- -.---------~i------*-,--'-~-----_._.-,---.-~---,---_._.-..-.---.--___;:;
17101.9'; 41.0') ! ,47.58 17101.9 i 47.581 i 47.0
11054.4" 41.58------:~----:-·---47.58 17054.4*! 47.58! -~---~:---47:6
17006.8'! 4758 i ,-47.581-- 17006.8* i--47.58T----1-----1----------47.6
16959.23! 15 91.951 901-----'1.951- 16959.231 . 15t -W------ 93, ------- -1.2

16944.23! .J2 _---=-_-'-=~~__:~~ __na· 16944.23 1 __ 15i--=~~..I ---= t =_~==_~__na
16929.23: 18 I 1 na 16929.231 18! . 1 na

---------j-.----- ---- ------~~-----+-- ------- I----~----------,-----t------~-
16911.23; 28.95 i : na 16911.231 28.95! i . na

I-------.-,-.--------~--+--.------,-.--------1--- I . ----,--------+------.----.--
16882.23! 15 ! I na 16882.23, 151 i t na

I---,-~=_:c_=-r---------.-- --1.- ------- ----~---~----.---- " ------------------,-----------.>----..----------.-----

16867.231 47.9 814.31 850: -35.7 16867.23; 47.91 8621 858! 3.7
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)

)

)

Channel Leng h Check " j I L_. _
~OfFiRM scale;~' i-----j------··-----W---Lo-o-d-c-/P-a-t-e-I-C-'-h-e-c--k-·--

XLCH XLCH
River XLCH additive XLCH River XLCH additive XLCH

Station (Model) (Model) (map) Difference Station (Model) (Model) (map) Difference
168193' 47.9 47.9 16819.3* i 47.91 ' ; 47.9
16T114* 47.9 47.9 16771.4* 47.91----I----i------47~

167235*' 479 , , 47.9 - 16723.5* i 47.91 I : 47.9
166!Tj£I-----4T§ ..-----T-·------!-----~g ~-16675Ji*T- 47.9! r---------~

16627.1' i 47.9 I , 47.9 16627.7* i 47.91 i 47.9
16:)'79.8* i 4I,9 -_·--·---47.9 16579.8* I 47.9 1

-----, i 47.9
1()5319;~I----479 :" ---:---~-. 16531.9* -t--- 47.9L------r--·-----r·----47:9

I-,--,-~--,--,--+'---.-------------..---~- ------ . ~L .. _+_ ------c~=_
1G4840' 1 _ 47.9 i ! 47.9 __ 16484.0* .L_~!J1L... ! I 47.9
16436r....t 4/~ i i ~__ 16436J..:....~ 47.91 . , ! 47.9
16388.2* j 47~~------L----L_--- 47.9 16388.2*_J...__~_L ..--L- 47.9
16340.3' j 4/.9 i ' 47.9 16340.3* I 47.9' ! i 47.9

~~~~~~:! :~:~ r-----··i---=--:~::----~-~~~r-%==~--~--~-_+ :~::
1G~CJ6H l __47.9 I-===-!-~=='47.9:-' 16196.6*: .__47.9t=-====L_~=_j .·471
16148.'1' I 4/9 i __+- 47.9 16148.7* i 47.9.1 1 . i 47.9
161008* I 47.9 i ! 47.9 ------: 1610~~--~~L------! ~ 47.9

16052.9*1 47.9 144.9: 1001 44.9 <--- s 16052.9*1 47.91 r : na
16005.091 15 I i na 16005.09! 151 97! 961 0.8
15990.091 15 ·--i------C-==-- n~ 15990.09i 15~__1- . na
15975.091 18 I ! na 15975.091 181: na

~15956:'ogr- 22 ! i na 15950.09: 221---; -11a
15928.0* ; 2 I -r-------;:;a- 15928.0* 21 na
15926.0* ! 10 i i na 15926.0* -wr- na
15916091 1s-----1-----T----r:;a 15916.091 15' . -L na
15901.091 45.57 ·-T--·--- 15901.091 45.57 . :

158555'" I 40.57 ! 45.57 15855.5* i 45.57 i i 45.6
158099* 1 45.57 45.57 15809.9* 45.571 I 45.6
157643* i 40.57 45.57 15764.3* 45.571 i 45.6
157188* 45.57 45.57 15718.8* 45.571 I 45.6
156732* 4b.51 -..L.. 45.57 15673.2* 45.57 I 45.6
15627.6' 45.57 i 45.57 15627.6* 45.57 45.6
155821* i 4:J.57 45.57 15582.1* 45.571 __1 45.6
155365* L_~57 ! I 45.57 c-- 15536.5* 45.571 45.6
15491*: 45.57 I r- 45.57 15491.* 45.571 i i 45.6
15455.431--423.06------;------[----423.06 15455.431 423.06r------._ i ·---·--i-.==:423.1

15445431 culvert i -- na 15445.431 ! T na
15042.371 T 72 i na 15042.37 i 01 +--··------+---·----113

i i: . i
~_: i ,I. -!----------'-- +-1-------

XSs not on workmap. modeled for engineering design only. t----, -----1. _
dis reach lengths are summed from XSs not shown ! 1
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5o/~otFf~--f~~-~$-~-f-~~~--------- -1-------L-----J-------J---- -----L-----JWOOd/PatJcheck------- ---------------------- -- ---------------
Top Top Top

River Width Width River Sta W.S. Sta W.S. FP Width Width
Station (model) (map) Difference Station Uti Rge (model)' (map) Difference Comments
17797.59 97.38 97.38 17797.59 9951.31 10048.69 97.38 97.4---------- ------ .._.. --- _.._--- ------- .._---= .._--- ---------- -----;:------_.._..__._- .._- .._.._-- ---_.. _--_._.. -----

-~~ijt~l ~~~~;~-I:--.. --------~-l :-~-- :~:~~ -=-~~~!:t!~ ~~~~~i~ll-~~-=-~it --=--:-=~=~~~~~! .. =--~=-:.. --~- -=~ --~-----:~-~--~:- ---:-:--- -=-=- -----:=~
~1772~· . i 18[11 ~.. :: .:145 1_ _ _ _: 1772.o.~ 994052 1005949 -_-11mE::. 145 _:-..: '25:9 p'IFy,;'''''';'''ed:§:Top"fCh~lb,ok'~~_=,~:-
~;i~~-i:J- -- ~-~}~~t- :---~~-!::-~-= ~~::~: ~:~ ];~~}:~~- ~-~**i~- ~~~~~ ~~ ----illi-~--=---=l~-=-I~;~~=-~-:-=--=~=-- --~--~-~- -- -~----- :--:..-= --: :-:::- :-:=~-:
-"7577 i~'---1 _JJJ3... 0_L?. __ 119.05 __ ..:L~577.~_ 994Q!:':.L..19!)59.53 __~19.05 -----J __ ..J..1...9..! _ _ _ __ _ _
1T?_~_2_'_ 1_ '1 ~.91..? i- _1~1l.:..12 ~75~~~2: __ 994044 _10059 56f-l1.§·1_~ 1__..!1~i _

~~jji:il%= ._-t ~~~:~~ _: H~~~~::.:~ ~~} --~J -- ----l---H~~---- --= ..•. -.- :: .-:--- :-:
H-;_-~~_2_,~_j'.·. J+~~~I~-l-- --:::..~~- j =-~-i~:~ -..:-=ig~~·%;:'1--:-~~~ a~_~~~;~}l= ~ ~~:B_ =-_=-=:_j::~~_-_-}}}l-_-_ ~ ~-----=-:-- --- - - ----- -
~72Q2.}· __L 1_1_f)??1_ I _..1..'1J:'..~ __~I?92~ 99i939_1Q....O'!2..9.611--J191.~ + 1..1..9_~ _

-~7~D~:l-· nt~~~:- - J_-~-~Ht~~ := ~ ~;~~g~.....:f _~~1~1~ J~6~~I~~-=-;-~ ~~li=~~ -~=~ -3±[}=-~ __=- ~=__~_ __ --_______ __ --- ------
11~iI2c~'_I_ _ !19_!.9_ __I--~_1J~ ..!.Z2:~Q!~__j Q.94() 41 _J.g059 _~y f __ 11~ 119~~r-______ _ _ _ . .__ _
1710UY 1 1-19.:?f3 119.26 171019' I 99'10 37 10059631 119.26 119.3
---·-·---c-+-------..-----,--- -I -- ----- -- - - --------------------1- - - - -- --- - -- - ---------------- --- - ----- -- ---- - -- ----.----

-~~§b%:iF-+-- ~~~c~~_ "---. - - --1- --+~::;~ - Ht~~ ~;+ ~~}~ ~~ -~~~~~.~:- -- f~~:;~ ----------t ------H~~ -- ------ ----- --- -- --- ----------------.---------------------------------.------- ------- ---- --- ----------- --- t--- -- ---- ---- --- ---- ------- -- ----------------.---.---.------
_+~~~~}~---1-§~j~------....J..1~+------:25.~: ~_~ ;;:~:;~ ~ ~~~~:~~--1 ~~~ ----1~t__-- -25~:-££'lfW-~..9-elinea..!..e..9..!~~~~-Q!~-h..~nneJQ~-Qt~-------- _
---.------------'c.--.------f------------- 1-- ------ t----- ----------.--------------.----------- ..-------.--- ...---... -------------
.~i;11f=--- ~i~--------r~--- ::--...im~~! !m!:'· ~ -~~!! ---"--I-=~-:::=~-=---.::~:::::=:-::-:..--:=::... ---

~!m1;3i~llr--~~~i~11~i!~~-15~~~t~~;-Sf~~~r"-IF:"-d~O,""d}OiO~,h>=~"~:::- •... ~-
1I6J]]"~-_r--li9:i2;l--- __ :....__ 119.12 =-= 166Z,5§~ =-~40=44 ~16-05if~::-1~..Ji----=~--I- ~ ~~I19-:1j :- ~-_--_:-~-=-=~~_~_:~: ===-_~=-__ --- -~_: _

-- ---.-.-._--------_._-". - ~-- -~...-

"64361' I 119211 119.21 16436 ~* ~194r);39 10059.6'< 119.22 t 119,2 -- - ------------
16388-;)*-r--f19-~)9t- --- f19~29 ---163887-;;-- 9940_36- -1005964 -119ii3------ -----119~3-- ------------------------ - -.. ------------
:(.;3403' -1---119.i3!--- - ------j - -11-923 - -f6340:3-;--- ~)946-38 --1C)C)59 62 - -119 24 -------- --119:2-- ------- - --------- -------- - ------- ----
~62924'! -119.31-- - -- ----1"1"9':3---162974'----9-940351005965 ----119-3--------( ---119:31 ----------- -- - -- --- -- -- -------
~1)-2445'; 11925--- - ---- --IT9_25----1624-~---~)('J4038100596:)--119~i5f------1--119.3[------------ ------------------- ---- -----
-fSTI'if36'--i-----f19"3"2 --- - -119".32------161"~)(j'6' -t -994o~f:1l10059-6-6~-T19.32 ~ --------119_31"------- --- -- ----- - - -- ---- - - - - ---- -----
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50/~Of-t~~~~-~~?-tb--~~~~--------- +-------j-------J-------J---------J-------JWOOd~-heC-k ---.--.---------
Top Top Top

River Width Width River Sta W.S. Sta W.S. FP Width Width
Station (model) (map) Difference Station Lft' Rge (model)' (map) Difference Comments

16148.7'_1 1_L9~_~!J . _~1Q.~~_:: J61_i§_~!.:'_ 1 (~22i~:2"7'. __lQ()59~§} ___L1~-.?_____ 1_1.~.3. _

14-~fi~-; n~~}~- - -1451~~::;~<~: -I~~~~i~*--~~l~~~~ -~6~}~:~:-----H~-:~§----------~19~~--------------- ---- ---- -- .--------- ---.------ -- .-- -·--------1---·---·---· ------------'-:-----c_=_=_=_ ----=-=-~------------ - ..-------.. --::.---::- -.--------- -------.-- --.-- - .. -. -.--.- ..-------- -----. -------
__1.~Q.Q~...'O_9 ~_1.9.36 ~ __16005.09 _. 9940.32 10059.68 119.36 J45 -~£F'~~\J'v'_i~_cJ.E;~rl..e.?~~_t()!oQ.9J~I:J9_n.n_~U)~nk~ ._

---- ----_._-._~.-_..---_._-~----- ---.- -.'----'--."-'--,"-"--.'-' - ---..._-_ ... -- --- ---_._,,--_..~

._----- ----~._-------- - "'-'-'- --- .".._--- ...__ ._--.

-- -- --'- --------,-,---,-------,_.__._.._--,,--_.. --_._-

- - -------._--------------- ---'-'-- - - ---. -- ------ ---_.__.__ .._- - - .__ ..•_- ----_._-

tt~tl·~~~;f~~~Sj~ili_~~ffl~~I!~!~--~¥frfiij-~<5/~~- •..........-.
~~2X__6::. __f---1?'-8'-~~i---- ... -- __ !---:!3..~,].i---- 15627.6.:J_-.i1g1~-1Q069·12.---128'-~---- ~ ~ _ _ _ .. .. __
~~5~~ l' _I __ gi~21--------------1.?-8..§---~582J..~_f---.9Q~g-2.-~~~~~ 1?~.E3_ __ 128'_6 _
"'5536_'::"-_1__ ~28_~~~ ~----!282."7'. _ ~~536.5*___ 99·10.61 _1.QQ!'!.9 ~2. 128 78 _ _ 1~~& __ _ _ __ __ _ __ _ __ __ _ _

~i~lf;"',f,~~~~1-~~ •• ···1!:~~~:~~ ~=~~~~~~~I~---~-:~~~~~~ .------ .
X§~"Ot~]\"'"'"""p~pd8"&fT'ogiOe,cij.,f~,~~:,~:;;~A~:j,:~;;a"~~~g~~"~~'d~~::'~":r;'i:- .
1- .--~~~l ~..~. --~~-F ---:~:-~~---i-~~~-=-=~- 1-~-1~~~~~~r~u~t~~~:ii~~ ~:ee~:ftt:~~~:~~~;~;::~-el~:at~: i::~~~~a~~de~~tt:gs~~~Ze~~~~;i~;pg~od~~i~~~~~~:~~~~~~~~;~
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50i;o{F~~-l~~~}.cI_~~-~!'-r~~----- --- --- J L 1.--woodTPlte,ch-eck-- ---
Top Top

River Width Width River Enc Sta Enc Sta FW Width FW Width
Station (model) (map) Difference Station L1 R2 (model)3 (map) Difference Comments

XS,:, 00. wockmaE r~de~d~ceO~~~~fiO~~!:f:~::=:;;:;;X~:;~i1~~~;;I:IT~~~!~~ffl;OdW~~;dth-
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Channel Length Check !! i , :
5% of FIRM scale::: 50' --~---------:-1---- Wood/Patel Check

River I XLCH I XLCH I River I XLCH I XLCH I
Station (Model) (map) Difference Station (Model) (map) Difference

341 500! 500' 0 341 5001 5191 -19
=~~ 530 I __ 550L ~=--~20 -- 331_ 5301__ 5271 ----3

32: 460 I 480 i -20 32L 460 I --~---- -4
--------31:-,--515T----~O!- -35 31! 5151 5381 -23
-- 30! 440 i 440 i -----0 30 i 440 i 4651 --==-----25
------ 29j 450) 450! 0 29i 4501 4491 1

281 200r---500! -300 281 5001 510 i -10-----271- 4301 450 I -- -------=20------- 27! 430 i 4431---------=13
-- 261 ~--~O:------25---~- 385!--3901 - -5
-- 25! 300 I 3001-------0 ---~I---300r--311T---------=11

=---~ 2501 2501---=-- 0 - 241 250! 2471 3
1--_---=2=-:3:+1___ 1801 200 I _~ 23 i 180 I 186 I -6

22! 4951 500 j -5 221 4951 4981 ---=3
---- 21! 5051 5oar- 5 211 5051 5021 3
- 20 I 4861--500r-----~o--- 201 480 1 4891-----9

191 5551 5501 5 191 5551 5431 12
_____18 i 4451 4501___ ---=5 - 18! _ 445 i _ 446i-- -.!.

171 4801 500',' -20 171 4801 501 I -21
-- 161 500_L 500 0 161 5001 4941 _--.!
1 1,-5+1_ 5001 5QQL 0 15[ 500 I 5021 -2

141 5001 5001 ---- 0 ~ 500! 5031 -3
131 565.61 5601 5.6 13: 5661 5641 1

12.4: 901 901 0 12.4'1' 901 93! -3- -- I --
12.21 901 901 0 12.21 90' 97; -7

-- 12! I: 121! r---
--~sr- 3701 3501 -2"0 11.81 3701 36713

11 1 450 I 450 I 0 111 450: 449 i 1
101 5201 5001 20 101 5201 5221 -2

_ 9! 5151 5201 -5 91 ~ 526l-------=11
----aT 500! 4901 10 81' 5001 485[ 15

71 4951 500'1 -5 71 4951 5061 -11
===-_ 61 505! 500, 5 61 5051 ~__~

5! 500! 5001 0 51 5001 5011 -1
41 5001 5001 0 41 500! 505! -5
3: 4601 4501 10 =:iC-~ 4591 _ _ 1
21 2301 230! -0------ 21 2301 2~--~22

-- 11 601 70! ~ _ 11 __ 601 84, -----=24---*-- 2031 200L 3 ~:~i 203~ 2021 1
- 0.61 4201 4201 0 0.61 ~ 4221 -2
___~ 3901 4001 - -10 0.51 3901 3851 -----5

0.4j 480! 500 1 -20 0.41 4801 476! 4
1------0=-'.-=-3+-,--4-:-:7::::0:+1--49Q+-----=20c-------0.3-1---~----469 ;----1
----,----~,---___+--------------- ---~----___r ' --

0.21 490! 500: -10 0.21 490[ 4921 -2
_ , - -----------f-------~-- _ ,-----

0.11 480' 500: -20 O.1! 4801 490i -10

-=
5001 5001-- 0 0.042[ 500, 501, -1

:;_-=-:~~!n_~_~ °oO~:: __:J_~ l
I, 0.039, 01 0 1 na

10/13/2008
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Comments

......... Ef_I2J~Jr~~_cj_tl!_gb7~~_~ L_J___ _ __. L __ . j ________1_ __ _
5% of FIRM scale =50' !! Wood/Patel Check I

Top Top Top
River Width Width River Sta W.S. Sta W.S. FP Width Width

Station (model) (map) Difference Station Lft1 Rgf (model)3 (map) Difference
------21-----359.16---~-400-~-- -40.84 2 9901.1 10287.8 387 391.07 4.37 I

~ -r -- ----- .- -- ----- -- ------ --- --- ---- ------------- ----- .-.----.---~--------------------,.-- ~-.--..-------------..--..-.---.------------
---6~~!-- }Q.3:9~ - - _~09_ -- __3-9~ __ -- -- --- -o.~ _97Q~1! _~0~OJ.9~9}_ -----~~ 30.£~§ ,~- 2.2? - '-fl. ----- .-- ------ - -- -.-

--.-. --·---·1-- ------ ---- ---- ..---- --.-.-----.-- --- ----. --- - ---- .-----.--- - -~- - ------~-----_j_----- -- - --- ~- --- --- ---------- ------

--~-~~Jt-2-J-~~~~~~~-~~~--~%-~~=--~~l;:~~-~=~~~--===~==t;~~~~:~~ ---J~~~t;~-~ _~~~~~__ ~~;:~~--=-lL----~<~:~-;-~-~- --- -..:. --~ -~.- --_- ~-~~~--- -~. -
_ gJ5'__~Q.?:87_. 240 __. -=-~J'_~ __. ~._g~ _9814.82 _J.Q96]J3 ?_i~ ..?i~26 __ .:.2.Q.~ _I_______________ __~ _

___~'!: 312.16 310 ~.16 . 0.4 9725.92 10037.99 _~1..2__ ~2.88_JI---.Jl.81.-J---~-----------------.--~-_._.
_. 9:}___~3:1_~__ ~ -36.84 9.3 ~~.Z.1 __~010.29 .il..?____J!..'!:.:~ 2.58___________________ _

__ _9.1 2§§.l~! ....340 __~_~!4.2~ _. __ . 0.2 97_~22__ 10054.18 f - --~~~-- r~ 33l.27__+_.?21.__ _ .___.__ ._

0.1 _.~-~~~:~t=~~_=_~-~~=_-_=_~~~:3 =_-~==-=_ 6.004~-- ~~~i:~;- .~~:6{{-_ -~:~~ ~=_I :~~:}t=I~-~~:~_-_ -.~. -_ --__.----.-----
-3~~88~ - .~~~.. .,.;~;~ - - O~~H~~* ~~~;~~~--~~~-f ~;~~j L:~;~ - ..-~-:..:~=--...
-421.98 -- ---- 430 ---=8:02 ------·---0:-6"39-9626.8- -fOO-5S- - --43T---r--43"3.83---!--2.63-· -- - ------------.------

-- --- -- --- -=_==== -=-=~~-_- __~~__ . . L . ._._. ._. ..._ . . ._.
1. The left station is where the water surface intersects existing ground defining the floodplain boundary on the

- --------------ti:~T~~~i:~t~t:t~o~~~~~~~~~~:~~~~~UHrf~~~~~~r~e°!t{~~::~in~ ~~~~~~~~~~ii~~~h~-iIO~dPI~i-~-b~~-~d~~y--;n
Ithe right side from the Perryville Road Wash HEC-RAS model with levee condition.

--.------ -----·--[3~·Thiscolumnis subtracting the left and rightstations whe;:e-wa-terTnt~ersectsthe-gro·un-dcjefiningthe-tot;;ll-.---

!

floodPlain width. Note that using the left and right water surface stations from the two different models is
accounting for the widest floodplain.

07-09-1500_MapVsModel_perryville_with levee.July 21 submiUal.xls topwidth-floodplain
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)

1 of 1 PERRYVILLE ROAD WASH - WITHOUT LEVEE

Channel Length Check I i : , ;
5% of FIRM scale = 50' , ---r~~--i~~. Wood/Patel Check

River I XLCH XLCH River I XLCH I XLCH I
Station (Model) (map) Difference Station (Model) (map) Difference

341 500 500
'

0 341 500! 5191 -19
33: 530.00 550~--~-20 I-- 33 i 530 i 527 i ------3

-'~---:-::+----:-::-=-I---":.':'.l--~~~ .~-~-.-.--~~--~-----.-.----~--~--~~.~~~
321 460 4801 -20 321 460, 4641 -4

1------3iT---515I---55OT------=351--- 31! 515i . 538-:-·--·------=23
1---. - ...--~, . .---~.-~-~-.--

30! 440 C-----~----J!.f__ 30! 440 i 465 i __~
291 450 450' 0 291 4501 449! 1

I-----~.--~-~.-~.-.-. I ~----------------.----~--~-

281 500 500! 0 281 5001 510 1 -10
-----::c27="i-~ -- 430 ~-450!------_=20I----~~--~--~ 430! - 443: ------~

~_-- 26 i --385.00r--- 360 I . 25 __... _ 26 i 3851~_390: ~__ -~
25,300.00 300: 0 251 3001 311, -11

, .~~'-~----I---I-" . -----

241 250 2501 0 241 250! 247! 3

231 180 200 I -20 ~ I-_' 231 180 1 186i-_=-_=_-=-~
22! 495 5001 -5 ~_-----±.~&__ 498 L___ ----=3
21: 505 5001 5 21 i 505! 502! 3

--201----480 ·--~---=20-·---201 4801 489; ~-----':-9

=---m- 445~~~ ~;~~ ~-i~--- ± ~~;I ~:~t ~~
~~ 171 480.00 500, -~--=20 -- 171 4801 -561f--------=21

~ 500 5001 -----0 161 5001 494: 6
1---151 500 500! 0 151 5001 5021 --=2
---141 500 5001 0 14 i 500 C 503 !-----=3

13! 565.6 560 5.6 131 5661 5641 1
-1~ 90 90 0 12AI 90r 931 -3

12.21 90 901 0 12.21 901 97; -7

121 1 ~ 1 I
11.81 370 350 20 11.81 3701 3671 3

11 ! 450 450 0 111 450 I 4491 1
101 520 500 20 10 ! 520 i ~. ~----=2

91 515 520 -5 91 5151 5261 -11
81 500 4901 10 8, 5001 4851 -15
71 495 5001 -5 -~ 71 4951 5061 -11

1-__-=-61-1 505 __~__~ 6! 5051 4991 6
5! 500 500! 0 51 500 1 .__.~ ~~_-.:!

1- 41-1 500 500:1 0 41
1

' 500 I 505 ! ~
31 460 450 i 10 3 1 460 i 4591 1

---21~--230~ 230 I 0 ---------7---~·----~~252r.-·-..-22

1-_----=--=1:+1~... 60 70 i _~ _~=I-_ 1 I 60 I . 841 -~-------=24
1- 0._8~ 0.81 . !
1-_--:0::--.7=-1, . 203 2001 ~ 3 0.71 2031 2Q2T-==- --=:r

0.6! 420 4201 0 0.61 420 1 4221 -2
C------ 0.5i_~__ ':"'390 __~_~_---=1Q.=-c- ~1 390! ~ 3851 -"}

Ok 480 5001 -20 OAr 4801 476: 4
~-~--470 =: 490 I -20 r---M+-- 470 I .~~ 469L=-~ ----.!.

0.21 490 500! -10 0.2: 4901 4921 -2
I I ----- ! ---;-:::-::::i-------------f------

0.1 , ~480 500, -20 __ ~ 0.1: ~~_.~_490i ---.:!Q.
_____. 500 5001 0 r--- 0.0421 5001~~ ~501 L. ---=!

400 4001 0 0.0411 400! 400i 0
---500 -- 500 I 0 ---+-- 0.041 500! 561T-------~·~1

~~.-~-~--~- ----r--~.---.-~~-~- .-~ , ·---1- .. ·-------+- ..~~~
! 0.0391 0, 01 na

10/13/2008

07-09-1500_MapVsModel_perryville_without levee.July 21 submittal.xls channel length check
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--PERRYVILLE ROAD WASH - WITHOUT LEVEE 1L ,2008

07-09-1500_MapVsModel_perryville_without leveejuly 21 submittal.xls topwidth-floodplain



2of2 __

FP Top Width Check
5% ofFIRM'scale-,;-SO·--------I----

PERRYVILLE ROAD WASH· WITHOUT LEVEE

I I I I, , l I I,__,__,_ .,_.__,. _'L'__________ 1. ,_ . ,__L. ,....__..._. L ..... __ .. __ , ,

Wood/Patel Check
Top Top

River Width Width River Sta W.S. Sta W.S. FP Width Top Width
Station (model) (map) Difference Station Lft1 Rge (model)3 (map) Difference Comments

-- --j-j - _1~}~ ----J..:~l----- ~:~~~== --- -----~- ~~~~:~~- ~~~~~:~~ ----~:~---- ~32~5~3-+--<+:~-----I--- - -- -- --- --- -----
-----------1-- ------------ - --a-, ,----------------- -----~--- -- --------- -,--,-- ------+-------,,-f--------- - ---- ---- ---

-- -----~!- i~~:~{-f' ~~ ---~~~:~~----- - ---~--:169;1;--- -1~00218;983 ----~~~---- -~~:~-~--r---~:~~-- 1---------------------------
,---- o_·~l----~=-=~~--~ ~~-~~'_ =-,- _=-=- 0 ~===~=_ 0.-8 ---- _-~~====--' '=-=~__ ==== ~ ~-=-=-~~-=-l- -_-_~,=_~=_~ _--=_=---==__~=_~,~~~

0.71 218.54 200 18.54 0.7 9790,67 10009.21 219 212.89 -5.65 I
- (fElr- -92:35 -----160 -- ---67-:-65 - ...,- ----'(f6----GG05.34 16674.79--- -- 169---- -f6'7.1'2-- -----2~33- 1 - - ---- - -----------

---0.51- -- --'2-6-2.99 -- ---246 -- - --:37.01 ---- - - -- 0.5 9814.8i---1-0063.13- ----248--, -246-:-26"-1--- -2.05- -T --- -- ----- -- --- ----
-o.4i---312~6E'-r-----31O ----2.06------- -0.4 9725.92-----1-0037-'--99---31i--l-31i]'8r-o.ST- 1 -----

-~~HrJi~tl ~~~I=-~~~~c:===. ~-----.~ -ir!~f·l~~H*··-=~=!~2;·fJ~~~ rl~!=·r...-----
~.~~8;~-~fm-= ~~i~l< ~!1i2~·-·.~t,L-ii-!!f_~ti ~~_••.~.~--.-;=.-••-.-.
+ I 1-- -, ---- --- I - -- -1.-Th~l-;it-;t~tio~-i~-~h~;;th~-~at~r ;Urf~~~-jnt;;ectsexisting ground defining th~flo-od-~I~~-b;-u~d~;;

.__ __L__ _+ __ _ ~ on t~!~f~_~i9_~J.r:o_rTl._the Perryville Road Wash HEC-RAS model "'i~_~~ J.e",,--e~l:;_CJ.0~~i<::>_~.:.______ ___

! J-1----I-- ~o:~~:~~ns:~:~~g~t:;~":~r~'::~:t~e~~~~I~~~~:~c~:he~~t~_'i:~u~~~~~~:::~nn .
-i i I 1 3. This column is subtracting the left and right stations where water intersects the ground defining the

, I I total floodplain width. Note that using the left and right water surface stations from the two different
I I models is accounting for the widest floodplain.

07-09-1500_MapVsModel_perryvilie_without leveejuly 21 su bmittal.xls topwidth-floodplain



1 of 2 PERRYVILLE ROAD WJ-<oH . WITHOUT LEVEE

Comments

07-09-1500_MapVsModel_perryville_without leveejuly 21 submittal.xls topwidth-floodway



2 of 2 PERRYVILLE ROAD VV1(SH - WITHOUT LEVEE

..... __ . FWJ··~~yv~th _~!l_~_(;~ .. _. L . ._._.l L L ..__L .... _. __ 1__ ... ..._
5% of FIRM scale::::: 50' Wood/Patel Check

Top Top
River Width Width River Ene Sta FW Width FW Width
~t~ti~n__ t~~E!l!L _Jr!1~..e)_pi~~ence_~.. Station L1 Ene Sta R2 (model)3 (map) Difference Comments-.---~1 ---- .------- ~:~ 9859 '!.QQ09·~l 1..~~:~__l5l..§2. -_~~.<l I- -.------------------ ...-
- -.---"'-'- <) ---- -- ··_------1-_·_·__·_-----_.._·_-----_·_-_····- --··--------·---·---···-··-··---1·-- .-------.-.. ---- ---.----.-... -... --- ...--..

. H ~~,,~o~e9<O~,e ~__==--~~I~;~~t=~f~-~;_=~l-·i~~~-~~i~-~~~~~~~-~~.~=
0.1 ~oo 0.1 1

--. --6:042 u,ev~....e ---- 0.04i--·--·--- ------ -.---.-----. ---'---.--".---.-,- .-.--.-.-----.---.---------.---.--..--...-
---0.041 \:'0 e'\ ---.-.----0.041 f--------····-·--

I
.--.------..-- ---.-- ------.- ·-------··-------·T-- ..-----.-. --.---.- -- ------.----...-...- --.- -.-

-~·-~~:--6.04 =~.=-=: -----.----0"]4 --=~-==~ -:~-~~=-=:=-r-=~===--= ====-===::=_~-_-=~~:=:~~='I!--=.~-==:---=:-:=· .• ==:===:=~~-::=- ..~.
0.039 0.039 I ,

.-.. ---·------------=-r-:-=-h-.-CeitencroaCFlmentsiat,o-n-Ciefini~-gthe-fioo<twayboull-dary-on-the (eft"~ide.- . -------
-! I· - ·---·-----~-==i-:-~===t~: ~:{f~~n~~~b~:~::~tt~:~~~~e~i~i~~;:~c~~~lV!~~n~os~]*~~~~~~~~~~-~~[~fa·~f100dW~y-;i~h~--

07-09-1500_MapVsModel_perryville_without levee.July 21 submittal.xls topwidth-floodway
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APPENDIXB

HEC-2 Output Files for Duplicate Effective FIS Model
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)
APPENDIXBl

Beardsley Canal Wash (HEC-2)



1********···***······*·*·*···*****·****·*···* ******** ••••• *.********** •••••• * •• *****

)HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991

RUN DATE 02NOV06 TIME

u.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET, SUITE D
DAVIS, CALIFORNIA 95616-4687

(916) 756-1104
.* ••••••••• ******* •• ** ••••••••••••••••• * ••••

x X
X X
X X
XXXXXXX
X X
X X
X X

XXXXXXX
X
X
XXXX
X
X
XXXXXXX

XXXXX
X X
X
X
X
X X

XXXXX

XXXXX

*.** ••• ** •• ** •• ** •••••• * •••• * ••• ** ••• **

XXXXX
X X

X
XXXXX

X
X
XXXXXXX

02NOV06

THIS RUN EXECUTED 02NOV06

PAGE

15:28:02

1

* •••• * •• ******.*******.****** •• * •• * ••

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991
•••••••• *.*.**.****•••• * •••• *****.**.

Tl WHITE TANKS / AGUA FRIA AREA DRAINAGE MASTER STUDY
T2 100 - YEAR STORM EVENT FLOODPLAIN RUN FILE: 1.H21
T3 WASH "1" - BEARDSLEY CANAL - WHITE TANKS STRUCTURE #3 NORTH TO PEORIA AV

,Tl I CHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

) 2 0 0 .0055 0 0 0 1195 0

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

1 0 0 0 0 0 0 0 0 0

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

38
42

43
5

1
26

53
o

21
110

22
o

54
200

51 4 8

NC
QT
ET

.03 .04 .028 .1 .3
2 4414 4414

9.1
BEGIN BACKWATER ANALYSIS AT NORMAL DEPTH. TIE FLOODPLAIN INTO 100-YR
PONDING WATER SURFACE BEHIND WHITE TANKS STRUCTURE #3

Q @ Xl = 0.000 TO Xl = 0.390 EQUALS Q AT CP12 + (.7) QAT SUB-WT3
Q 4125 + (.7)413 =4414 CFS

9947.34 10139.22

Xl 0.000 20 9960 10120 0.000 0.000 0.000
GR 1210 9875 1200 9895 1198 9905 1196
GR 1192 9960 1190 9970 1189.4 10000 1189.5
GR 1190 10120 1192 10135 1194 10145 1196
GR 1197.6 10270 1197.1 10295 1198 10320 1200

ET 9.1
Xl 0.070 13 9960 10155 360 370 370
GR 1210 9900 1200 9920 1198 9930 1196
GR 1192.4 10000 1192 10110 1194 10155 1196.2
GR 1196 10235 1198 10440 1200 10670

ET 9.1
Xl 0.156 17 9910 10150 460 450 455
GR 1210 9875 1200 9895 1198 9910 1196
GR 1193.9 10020 1194 10045 1196 10080 1198

)
1198 10250 1200 10325 1202 10455 1203.2
1204 10560 1206 10575

1

9915
10030
10155
10350

9940
10165

9940
10150
10490

1194 9930
1189.6 10100
1196.7 10190
1200.4 10365

9948.33 10160.30

1194 9960
1195.7 10205

9907.83 10260.83

1194 10000
1197 10200
1202 10540



02NOV06 15028002 PAGE 2

)
NH 4 .04 9970 .03 10115 .03 10260 .04 10285
ET 9.1 9954.33 10115
Xl 0.231 18 9925 10115 400 325 395
GR 1210 9910 1202 9925 1200 9955 1198 9970 1196 10000
GR 1196.1 10025 1196 10045 1198 10075 1200 10105 1200.5 10115
GR 1200 10135 1198 10150 1196 10160 1195.3 10165 1196 10175
GR 1198 10190 1200 10260 1200.4 10285

NH 6 .03 9775 .03 9890 .025 10055 .04 10245 .03
NH 10340 .04 10655
ET 9.1 9881.25 10065
Xl 0.307 23 9785 10065 345 360 400
GR 1210 9775 1206 9785 1204 9825 1202 9890 1200 9935
GR 1198 9980 1197.7 10000 1198 10015 1200 10030 1202 10040
GR 1204 10055 1206 10065 1206 10165 1204 10245 1202 10255
GR 1200 10275 1199.4 10285 1200 10300 1202 10315 1204 10340
GR 1206 10480 1208 10615 1210 10655

NC .03 .04 .03 .1 .3
ET 9.1 9931. 33 10041. 47
Xl 0.390 11 9935 10040 420 480 440
GR 1209 9910 1208 9935 1206 9955 1204 9970 1202 9985
GR 1201.8 10000 1202 10010 1204 10020 1206 10030 1208 10040
GR 1210 10060

QT 2 4125 4125
ET 9.1 9922.83 10040.76

Q @ Xl = 0-465 TO Xl = 0.770 EQUALS Q AT CP12
Q 4125 CPS

Xl 0.465 15 9930 10030 410 390 395
GR 1217.4 9880 1216 9895 1214 9905 1212 9920 1210 9930
GR 1208 9950 1206 9990 1205 10000 1206 10010 1208 10020
GR 1210 10030 1212 10045 1214 10120 1216 10240 1218 10360

) 9.1 9940.37 10100
0.543 14 9950 10030 445 370 410

GR 1219 9910 1218 9920 1216 9930 1214 9940 1212 9950
GR 1210 9970 1208 9985 1206.7 10000 1208 10010 1210 10030
GR 1212 10120 1214 10175 1216 10245 1218 10320

ET 9.1 9954.5 10100
Xl 0.620 13 9970 10060 410 410 410
GR 1220.7 9920 1220 9930 1212 9970 1210 9980 1208 9995
GR 1207.8 10000 1208 10005 1210 10020 1212 10060 1214 10290
GR 1216 10370 1218 10410 1220 10475

1
02NOV06 15028002 PAGE

ET 9.1 9954.17 10045.83
Xl 0.696 19 9970 10030 400 400 400
GR 1222.5 9920 1222 9930 1220 9940 1218 9950 1216 9960
GR 1214 9970 1212 9980 1210 10000 1212 10015 1214 10030
GR 1216 10040 1218 10050 1220 10075 1220.2 10110 1220 10130
GR 1219 10215 1220 10245 1218.6 10305 1220 10335

ET 9.1 9950.13 10071.28
Xl 0.770 17 9970 10035 390 390 390
GR 1221 9930 1220 9950 1218 9960 1216 9970 1214 9975
GR 1212 9990 1211.3 10000 1212 10010 1214 10020 1216 10035
GR 1218 10170 1218.3 10190 1217.5 10225 1218.5 10260 1217.5 10310
GR 1218 10340 1220 10400

QT 2 3890 3890
ET 9.1 9943.22 10083.40

Q @ Xl = 0.846 TO Xl = 0.998 EQUALS (Q AT CP12 + Q AT CP10)/2
Q (4125 + 3655)/2 = 3890 CPS

Xl 0.846 14 9960 10040 400 400 400
GR 1222.3 9920 1222 9930 1220 9945 1218 9955 1216 9960

)
1214 9975 1213.6 10000 1214 10025 1216 10040 1218 10060

1218.3 10080 1218 10100 1220 10140 1222 10215



ET

GR

ET
Xl
GR
GR

NC
QT
ET

0.920
1227.2

1216
1222

0.998
1230.3

1220

.03
2

12
9935
9990

10100

10
9940

10015

.04
3655

9.1
9970
1224

1215.6
1222.4

9.1
9975
1230
1222

.03
3655

9.1

10070
9955

10000
10110

10035
9955

10025

.3

395
1222
1216

410
1224
1224

.5

395
9965

10010

410
9975

10035

395
1220
1218

410
1220
1226

9970
10025

9985
10045

9966.26

1218
1220

9969.28

1218.3
1227.8

9957.19

10070

9980
10070

10043.59

10000
10055

10032.60

Q @ Xl = 1.074 TO Xl = 1.148 EQUALS Q AT CP10 (DOWNSTREAM OF DIVER-
Q 3655 CFS SION AT NORTHERN AVE.)

Xl
GR
GR

NC
ET

1

1.074
1231. 8

1222

.024

02NOV06

10
9930

10010

.024

15,28,02

9965
1230
1228

.024
9.11

10030
9950

10030

.3

400
1228
1230

.5

400
9965

10035

400
1222
1232

9985
10045

1221
1233.5

9880

10000
10080

10069.42

PAGE

NORTHERN AVENUE
CROSS SECTION EXTENDED - APPROXIMATELY 1486 CFS BREAKS OUT EAST OVER
BEARDSLEY CANAL FOR NEXT THREE UPSTREAM CROSS SECTIONS.

Xl
X3
GR
GR
GR
GR

)
ET

1.148
10

1234.5
1227
1227
1228

2

1

18

9880
9989

10005
10020

4150
1.5

9989

1234.5
1224.7
1224.7

1236

4150
2.5

9.11

10011

9920
9990

10006
10080

o

395

1232
1224
1224

1236.5

16

405

9940
9992

10008
10230

.1

390

1230
1224.7
1224.7

113

1234.5
9970
9994

10010

.41

1234.5
1228
1227
1227

1224.4
9886

9980
9995

10011

1224
10247.26

Q @ Xl ~ 1.159 EQUALS Q AT CP10 MINUS A PORTION OF BREAKOUT FLOW TO
Q = 5141 - 991 = 4150 CFS THE EAST
CROSS SECTION EXTENDED-FLOW WILL BREAKOUT TO THE EAST

PONDING OCCURS IN THE RIGHT OVERBANK UPSTREAM OF CULVERTS. THIS
WILL PRECLUDE ESTABLISHING A FLOODWAY FOR THE NEXT TWO UPSTREAM CROSS
SECTIONS. NO LOSS OF VOLUME IS REQUIRED BECAUSE OF BREAKOUT.

Xl
X2
X3
BT
BT
BT
BT
BT
BT
BT
GR
GR
GR
GR
GR

NC
QT
ET

1.159

10
21

9927
1234.7
1227.4

10010
1238
1237

1234.5
1227.4
1227.4

1238
1239

.03
2

21

9886
1234.5
1229.7

10005
1234.83

1238
10280

9886
9989

10005
10034
10280

.05
4645

9989
1

1234.5
1234.5

9992
1234.8
1229.7

10115
1239

1234.5
1225.1
1225.1

1238

.035
4645

9.1

10011
1230.4

1234.5
9968

1234.72
1227.4

10011
1238
1239
9909
9990

10006
10080

.3

60
1234.5

9909
1234.6
1230.4

10006
1234.85

1238

1233.75
1224.4
1224.4

1238

.5

60

1234.5
1234.6

9994
1234.81
1227.4

10145

9916
9992

10008
10115

60

1234.5
9989

1234.73
1229.7

10034
1238

1229.7
1225.1
1225.1

1238

1234.5
9916

1234.7
1229.7

10008
1238
1238

9927
9994

10010
10145

1234.5
1234.5
1227.4

9995
1234.82

1238
10200

1228.7
1227.4
1227.4

1237

9950

1234.5
9990

1234.75
1230.4

10080
1237

9968
9995

10011
10200

10298.35

Q AT Xl ~ 1.237 EQUALS Q AT CP10 MINUS A PORTION OF BREAKOUT FLOW TO
Q = 5141 - 495 = 4645 CFS THE EAST
CROSS SECTION EXTENDED-FLOW WILL BREAKOUT TO THE EAST

Xl
GR

1.237
1237.1

1228
1231.2

1236

18
9950

10010
10100
10275

9975
1236
1230
1232
1238

10030
9975

10020
10120
10295

390
1230
1232
1234
1240

390
9985

10030
10140
10315

410
1228

1233.1
1236

9995
10070
10185

1227.8
1232

1234.5

10000
10090
10235



1

)02NOV06 15:28:02 PAGE 5

NC .03 .05 .035 .1 .3
QT 2 5141 5141
ET 9.1 9963.26 10172.92

Q AT Xl = 1.313 TO Xl = 1.466 EQUALS Q AT CP10 (UPSTREAM OF DIVERSION
Q = 5141 CFS AT NORTHERN AVE.)

Xl 1.313 16 9975 10075 405 405 405
GR 1239.1 9950 1238 9975 1234 9980 1232 9990 1230.8 10000
GR 1232 10020 1234 10045 1234.5 10075 1234.4 10110 1236 10150
GR 1238 10160 1240 10210 1242 10240 1242.8 10280 1243.2 10325
GR 1244 10410

NH 5 .05 9960 .03 9985 .035 10065 .06 10100 .04
NH 10230
ET 9.1 9982.22 10125
Xl 1.388 18 9985 10025 395 395 395
GR 1244.1 9960 1244 9970 1240 9985 1236 9995 1234.5 10000
GR 1236 10005 1238 10015 1238.3 10025 1238 10040 1238.5 10065
GR 1238 10075 1236 10085 1235.9 10095 1236 10100 1238 10125
GR 1240 10165 1242 10200 1242.7 10230

NC .03 .03 .035 .1 .3
ET 9.1 9980.75 10160
Xl 1.466 18 9980 10035 410 410 410
GR 1247.8 9960 1246 9980 1240 9990 1238 9995 1237.5 10000
GR 1238 10005 1240 10015 1244 10025 1244.3 10035 1244 10045
GR 1242 10065 1241.9 10085 1242 10100 1244 10115 1246 10160
GR 1247 10220 1248 10320 1249.6 10365

QT 2 3816 3816
ET 9.1 9964.3 10102.78

Q AT Xl = 1.556
Q = 3816 CFS

) 1.556 10 9975 10045 475 475 475
GR 1250 9955 1248 9975 1242 9990 1241 10000 1242 10015
GR 1244 10035 1246 10045 1248 10060 1250 10140 1251 10170

QT 2 2048 2048
ET 9.1 9950 10149.96

Q @ Xl ~ 1. 556 TO Xl = 1.996 EQUALS (Q AT SUB 10/4 + Q AT CP3*)
Q (1173/4 + 1755) = 2048 CFS

* = DOWNSTREAM OF DIVERSON AT OLIVE AVE.

CONFLUENCE WITH WASH "lA" - CHOLLA WASH

02NOV06 15:28:02 PAGE 6

CROSS SECTION EXTENDED DUE TO OVERTOPPING OF BEARDSLEY CANAL DIKE

Xl 1.616 12 9965 10060 320 320 320
GR 1249.7 9950 1248 9965 1246 9980 1244 10000 1246 10040
GR 1247.1 10060 1246 10080 1245.6 10085 1246 10095 1248 10110
GR 1250 10125 1252 10200

ET 9.1 9974.68 10135.88
Xl 1.692 11 9985 10035 400 400 400
GR 1251.9 9960 1250 9985 1248 9995 1247.7 10000 1248 10010
GR 1249.3 10035 1248.2 10100 1250 10130 1252 10145 1254 10170
GR 1255.3 10190

NH 5 .04 9940 .035 9960 .03 10045 .04 10220 .035
NH 10325
ET 9.1 9962.88 10140
Xl 1.768 14 9960 10045 400 400 400
GR 1254.6 9940 1254 9960 1252 9975 1250.7 10000 1252 10020
GR 1252.9 10045 1250.8 10095 1252.1 10140 1251. 2 10180 1252 10220
GR 1254 10240 1256 10265 1258 10295 1260 10325

) .04 .05 .035 .1 .3
9.1 9980.82 10055.88

lI.~ 1.844 7 9980 10020 400 400 400



GR 1261 9965 1260 9980 1254 9990 1252.4 10000 1254 10010
1258 10020 1259.6 10060

9.1 9973.1 10048.95
Xl 1.920 10 9975 10030 405 405 405
GR 1265.2 9960 1264 9970 1262 9975 1260 9980 1256 9990
GR 1255.2 10000 1256 10010 1260 10020 1262 10030 1263 10055

NC .04 .05 .035 .1 .3
ET 9.1 9974 10037
Xl 1.996 8 9965 10055 400 400 400
GR 1268.7 9965 1268 9970 1262 9980 1260.4 10000 1262 10015
GR 1264 10025 1266 10040 1267 10055

NC .04 .04 .035 .3 .5
QT 2 1755 1755
ET 9.1 9972 .17 10040

Q @ Xl = 2.072 TO Xl = 2.159 EQUALS Q AT CP3 (DOWNSTREAM OF DIVERSION
Q 1755 CFS AT OLIVE AVENUE)

Xl 2.072 9 9965 10020 400 400 400
GR 1271.1 9965 1270 9970 1264 9985 1263.5 10000 1264 10005
GR 1266 10020 1268 10145 1270 10275 1270.5 10300

1
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NC .024 .024 .024 .3 .5
ET 9.11 9910 10542.73

OLIVE AVENUE
NEXT THREE UPSTREAM CROSS SECTIONS EXTENDED - APPROXIMATELY 490 CFS
BREAKS OUT EAST OVER BEARDSLEY CANAL.

FLOODPLAIN LIMITS BASED UPON UPSTREAM FLOW COMING OVER THE TOP OF
OLIVE AVENUE.

Xl 2 .159 16 9991 10008.2 440 460 460
10 1275.6 1275.6

1275.7 9910 1274 9970 1271.2 9991 1269.2 9991.5 1267.7 9993
GR 1267.2 9995 1267.6 10004.6 1268.1 10006.4 1269.4 10007.6 1271.2 10008.2
GR 1272 10050 1274 10200 1276 10440 1278 10530 1279.5 10720
GR 1280 10910

QT 2 2245 2245
SB .25 1.5 2.5 0 10 .1 104 .56 1268.2 1267.8
ET 9.11 9910 10542.73

Q @ Xl = 2.107 TO Xl = 2.267 EQUALS QAT CP3 (UPSTREAM OF DIVERSION
Q 2245 CFS AT OLIVE AVE. )

PONDING OCCURS IN THE RIGHT OVERBANK UPSTREAM OF CULVERTS. THIS WILL
PRECLUDE ESTABLISHING A FLOODWAY FOR NEXT THREE UPSTEAM CROSS
SECTIONS. NO VOLUME LOSS IS REQUIRED BECAUSE OF BREAKOUT.

Xl 2.167 24 9991 10008.2 40 40 40
X2 1 1275.6 1275.9
X3 10 1275.9 1275.9
BT 24 9910 1277 1277 9940 1276.63 1276.63 9968 1276.5 1276.5
BT 9991 1276.4 1271.6 9991.5 1276.4 1273.6 9993 1276.4 1275.1 9995
BT 1276.4 1275.6 9997 1276.4 1275.1 9998.5 1276.4 1273.6 9999 1276.4
BT 1271.6 10001 1276.4 1271.6 10001. 3 1276.4 1273.4 10002.8 1276.4 1274.7
BT 10004. 1276.4 1275.2 10006.4 1276.4 1274.7 10007.6 1276.4 1273.4 10008.2
BT 1276.4 1271.6 10055 1276.2 1276.2 10085 1276.1 1276.1 10100 1275.9
BT 1275.9 10300 1276.1 1276.1 10500 1277.3 1277.3 10530 1278 1278
BT 10720 1279.5 1279.5
GR 1277 9910 1274.7 9940 1274.0 9968 1271.6 9991 1269.6 9991.5
GR 1268.1 9993 1267.6 9995 1268.1 9997 1269.6 9998.5 1271.6 9999
GR 1271.6 10001 1269.8 10001.3 1268.5 10002.8 1268.0 10004.6 1268.5 10006.4
GR 1269.8 10007.6 1271.6 10008.2 1272.3 10055 1273.2 10085 1274.3 10100
GR 1275.3 10300 1277 10500 1278 10530 1279.5 10720

ET 9.1 9910 10518.19
Xl 2.186 18 9955 10075 100 100 100
GR 1277 9910 1276.5 9920 1276 9930 1274 9940 1272 9955
GR 1270 9980 1269.5 10000 1270 10010 1270.5 10030 1270 10045

1272 10075 1274 10100 1275.5 10130 1275 10225 1276 10315
1277.5 10410 1278 10515 1280 10580
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NC .04 .07 .035 .1 .3
ET 9.1 9970 10352.22

NEXT FOUR UPSTREAM CROSS SECTIONS ARE AT THE CONFLUENCE WITH
WASH "lB" - WATERFALL WASH

Xl 2.267 16 9970 10025 410 415 430
GR 1277.8 9970 1276 9985 1272 9995 1271.1 10000 1272 10005
GR 1274 10025 1276 10130 1276.3 10145 1275.3 10160 1276 10200
GR 1276.9 10230 1276 10280 1275 10310 1276 10330 1278 10350
GR 1280 10430

QT 997 997
ET 9.1 9977.12 10100

Q @ Xl = 2.330 TO Xl = 2.640 EQUALS QAT I1CP3.
Q 997 CFS

Xl 2.330 9 9965 10040 330 330 330
GR 1280.3 9965 1280 9970 1278 9980 1274 9990 1273.3 10000
GR 1274 10010 1276 10040 1278 10160 1280 10335

NH 5 .04 9965 .035 10030 .05 10085 .035 10225 .05
NH 10300
ET 9.1 9986.62 10090
Xl 2.392 14 9965 10030 330 330 330
GR 1282.7 9965 1282 9975 1280 9985 1278 9995 1275.4 10000
GR 1276 10005 1278 10015 1280 10030 1280.3 10060 1280 10085
GR 1278 10110 1278.7 10155 1280 10225 1282 10300

NH .04 9970 .035 10055 .05 10300
ET 9.1 9983.68 10085
Xl 2.468 11 9970 10055 400 400 400
GR 1285.8 9970 1284 9980 1280 9995 1279.7 10000 1280 10005
GR 1282 10020 1283.1 10055 1282 10080 1280.4 10100 1282 10170
GR 1283.5 10300

) .04 9960 .035 10030 .07 10325
ET 9.1 9976.58 10085
Xl 2.553 10 9960 10030 450 450 450
GR 1288.7 9960 1288 9965 1286 9975 1284 9985 1282.1 10000
GR 1284 10030 1285 10060 1286 10110 1288 10200 1289 10325

NC .035 .07 .035 .1 .3
ET 9.1 9969.89 10080
Xl 2.640 14 9965 10040 460 460 460
GR 1298.8 9950 1288 9965 1286 9980 1284 9990 1282.9 10000
GR 1284 10010 1284.3 10040 1284 10090 1283.5 10110 1284 10130
GR 1286 10150 1288 10175 1290 10220 1292 10255

1
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QT 2 710 710
ET 9.1 9985.09 10035

Q @ Xl = 2.741 TO Xl = 3.081 EQUALS Q AT SUB-3A + Q AT SUB-3/2
Q 296 + 828/2 710 CFS

Xl 2.741 17 9965 10035 530 530 530
GR 1292.1 9965 1292 9970 1290 9980 1284 9995 1283.9 10000
GR 1284 10005 1286 10015 1288 10025 1288.4 10035 1288 10045
GR 1286 10125 1285.8 10145 1286 10150 1290 10170 1292 10215
GR 1294 10285 1294.4 10340

ET 9.1 9983.29 10055
Xl 2.826 10 9965 10055 450 450 450
GR 1291 9965 1290 9980 1286 9995 1285.7 10000 1286 10020
GR 1287 10055 1288 10115 1290 10190 1292 10205 1293.5 10250

ET 9.1 9980.56 10044.07
Xl 2.907 8 9985 10030 430 430 430
GR 1295.9 9970 1294 9985 1292 9995 1291.3 10000 1292 10010

1294 10030 1296 10080 1297.7 10110

2 .035 10025 .07 10125



ET 9.1 9980.79 10066.54

3.009 7 9995 10025 540 540 540

1301.8 9975 1300 9995 1296.6 10000 1298 10005 1300 10025

1302 10090 1302.5 10125

NC .04 .07 .035 .1 .3

ET 9.1 9974.80 10050.31

Xl 3.081 9 9985 10035 380 380 380

GR 1303.8 9970 1302 9985 1300 9990 1297.5 10000 1298 10005

GR 1300 10020 1302 10035 1304 10060 1304.2 10085

QT 2 296 296

ET 9.1 9980.18 10034.46

Q @ Xl = 3.167 TO Xl = 3.540 EQUALS Q AT SUB-3A

Q 296 CFS

Xl 3.167 13 9960 10035 450 370 450

GR 1306.3 9860 1306 9905 1305 9930 1306 9960 1304 9980

GR 1300 9990 1299.8 10000 1300 10010 1302 10020 1304 10035

GR 1306 10130 1306.3 10210 1308 10280

ET 9.1 9949.66 10016.53

Xl 3.214 17 9950 10015 230 280 250

GR 1312.8 9920 1312 9930 1310 9940 1304 9950 1302.7 10000

GR 1304 10015 1306 10030 1308 10040 1310 10050 1312 10060

GR 1313 10070 1312 10080 1310 10085 1308.6 10115 1310 10145

GR 1312 10180 1314 10260

1
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ET 9.1 9986.85 10040.75

Xl 3.301 16 9990 10025 460 460 460

GR 1314.5 9960 1314 9970 1310 9980 1308 9990 1306.1 10000

GR 1307 10020 1308 10025 1310 10075 1312 10100 1313 10140

GR 1312 10200 1312.4 10235 1312 10270 1310.3 10285 1312 10300

GR 1313 10320

9.1 9985.95 10018.11

3.383 11 9985 10020 430 430 430

GR 1319.1 9970 1318 9975 1312 9985 1310 9990 1309.1 10000

GR 1310 10010 1312 10020 1314 10030 1316 10045 1318 10075

GR 1319.1 10120

ET 9.1 9988.73 10013.82

Xl 3.460 10 9975 10030 410 410 410

GR 1320.4 9975 1320 9985 1314 9990 1312.6 10000 1314 10010

GR 1318 10020 1320 10030 1322 10090 1324 10245 1325.2 10290

ET 9.1 9993.35 10043.80

Xl 3.540 10 9980 10050 420 420 420

GR 1321.3 9980 1320 9990 1316.3 10000 1317.3 10015 1317.1 10030

GR 1318 10040 1320 10050 1322 10090 1324 10165 1326 10310

QT 2 148 148

ET 9.1 9987.09 10041.01

Q @ Xl = 3.610 TO Xl 3.678 EQUALS Q AT SUB-3A/2

Q 296/2 148 CFS

Xl 3.610 8 9975 10010 370 370 370

GR 1324 9975 1320 9990 1318.3 10000 1320 10010 1322 10090

GR 1324 10155 1326 10370 1326.6 10420

ET 9.1 9984.76 10021. 55

Xl 3.678 13 9960 10030 360 360 360

GR 1330 9960 1320 9990 1318.8 10000 1320 10015 1324 10030

GR 1326 10050 1328 10120 1328.2 10160 1327.4 10185 1328.4 10225

GR 1327.7 10270 1328 10320 1330 10400

)



FLOODWAY DATA, WASH "I" - BEARDSLEY CAN

-OFILE 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

. 070 212. 512 . 8.6 1195.2 1195.2 .0

.156 353. 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 1215.1 1215.1 .0

.696 92. 371. 11.1 1217.2 1217.2 .0

.770 121. 604. 6.8 1219.9 1220.0 -.1

.846 140. 715. 5.4 1220.9 1220.2 .7

.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 1238.5 .0

1. 388 143. 494. 10.4 1240.8 1240.7 .1

1.466 173. 533. 9.6 1245.7 1245.5 .2

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 .3

2.159 17. 118. 14.9 1274.7 1274.7 .0

2.167 633. 2033. 1.1 1278.1 1278.1 .0

2.186 608. 1952. 1.2 1278.1 1278.1 .0

2.267 382. 981. 2.3 1278.1 1278.1 .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 .9

2.553 108. 224. 4.4 1286.2 1285.7 .5

2.640 110. 357. 2.8 1287.5 1287.3 .2

2.741 SO. 126. 5.6 1288.6 1288.0 .6

2.826 72 . 242. 2.9 1289.8 1289.1 .7

2.907 64. 97. 7.3 1294.6 1294.6 .0

3.009 86. 121. 5.9 1301.4 1301.3 .1

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 SO. 74. 4.0 1318.8 1318.8 .0

3.610 54. 46. 3.2 1320.8 1320.8 .0

3.678 37. 69. 2.1 1321.7 1321.7 .0

)
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APPENDIXB2

Perryville Road Wash (Downstream, HEC-RAS)
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CAMELBACK WASH - FINAL Plan: Camelback Plan 11/2/2006
I14---------~-______ Camelback Road W Camelback Main ------·-------~------· ~ ____>'I

1110

1100

1090

g
c:
0

1080~
>
a.>

UJ

1070

....-;:;
.-

1060

1050

Legend

EG PF 1

WS PF 1

Crit PF 1
•

Ground
"'/

SetWS

r---
CON M ..q

NM..ql()CD- ,.....,COO) "C"""' ....... .,.... . .,--.,--

I

20000
Main Channel Distance (tt)

1

25000



--Profile: PF 1
--W.s-:E~;-

- ...........__ ._ ..,----- .-.,._-.-----~ ....~ .~

T· E.G, SI~pe-
------...._.._.._._ ..._._... ..._~ ...-._.._--_.-

-r;pWidtii . ...,...-_.........---._-'--.,'-_..~.
. o Total Min Ch EI CritW.S. Vel Chnl FloW Area FrQude # Chi 1.

.. :. (ctS)' J.f!L ~_:jft) _(ftJ (ftfft) (ftls) '. sq ft) ~ (ft)
..

'c

883.17 1115.92 1118.61 1118.64 0.000944 1.04 653.15 551.62 0.12--------
639.53 1112.40 1115.27 ____~1J_5.2~__ 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

-----

1054.85 1109.22 1112.96 1113.08 0.004987 2.31 383.84 422.28 0.26

1009.55 1107.35 1112.02 1112.16 0.000926 4.18 544.43 527.79 0.37

1127.62 1103.73 1109.44 1108.76 1111.07 0.005445 10.24 111.73 34.18 0.81

Culvert
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 0.67

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 1.24 279.43 112.43 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 _....___ 36~.:~ 0.30-==-.-t- ---

1033.84 1056.05 1060.20 1060.26 0.002267 2.39 539.83 500.96 0.27·
951.62 1055.41 1059.39 1059.451 0.002308 2.36 499.48 449.21 0.25
592.57 1053.77 1057.66 1057.79 0.003969 4.33 277.37 466.91 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



·_-_._>-..-
Vel Qhfll

•.tftiS):f':~,,,
469.34 1.42
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 2.25 65.11 40.72 0.25
154.84 1049.63 1054.33 1054.39 0.000526 2.00 89.04 53.14 0.22
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
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 1
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Perryville Road Wash (Upstream, HEC-2)
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*****.**************************************

HEC-2 WATER SURFACE PROFILES

4.6.2; May 1991Version

RUN DATE 02NOV06 TIME 15,17,58

u.s. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET, SUITE D
DAVIS, CALIFORNIA 95616-4687

(916) 756-1104
*********************.*****************
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02NOV06 15,17,58 PAGE 1

******.******************************

HEC-2 WATER SURFACE PROFILES

THIS RUN EXECUTED 02NOV06 15,17,58

Version 4.6.2; May 1991
**************.**********************

T1 WHITE TANKS I AGUA FRIA AREA DRAINAGE MASTER STUDY
T2 100 - YEAR STORM EVENT FLOODPLAIN RUN FILE, 7.H2I
T3 PERRYVILLE ROAD WASH - WASH 7 - CAMELBACK ROAD TO NORTHERN AVENUE

,11 I CHECK lNQ NINV 1DIR STRT METRIC HVINS Q WSEL

0 2 0 0 0 0 0 0 1121. 33

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM

0 0 0 0 0 0 0 0

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

FQ

o

ITRACE

o

NC
QT
ET

38
42

.08
2

43
5

.045
470

1

26

.035
470
9.1

53
o

.1

21
110

22
o

.3

54
200

51 4

9675

8

10060

BEGIN DETAILED STUDY AT AGRICULTURAL RESERVOIR.

FLOODPLAIN AND FLOODWAY IS COINCIDENT IN MOST CASES, HOWEVER, SMALL
INCREMENTAL RISES IN WSEL ARE ALLOWED TO SMOOTH THE FLooDWAY WITHOUT
OVERTOPPING THE LIMITING ELEVATIONS ALONG THE ROADWAY

STARTING WSEL AND DISCHARGES ARE TAKEN FROM SPLIT FLOW ANALYSIS RUN

WHERE CROSS SECTIONS ARE EXTENDED, THE SPLIT FLOW ANALYSIS WAS USED
TO CALCULATE THE ACTUAL DISCHARGE THAT WOULD BE CONTAINED AND THEN
CONVEYED TO THE SOUTH OR EAST

APPOXIMATELY 680 CFS BREAKS OUT AND CONTINUES SOUTH AS SHEET FLOW
Q AT Xl = 0.000
Q = 470 CFS WSEL 1121. 33 FT.

Xl 0.000 12 9945 10060 0.0 0.0 0.0
GR 1123.5 9215 1122 9565 1121 9730 1122 9850 1122 9885
GR 1121 9930 1122 9945 1120 9975 1119 10000 1120.5 10025

1120 10040 1120.5 10060

02NOV06 15,17,58 PAGE 2



2 1129 1129
ET 9.1 9586 10060

SUBSEQUENT DISCHARGE DATA IS ALSO TAKEN FROM THE SPLIT FLOW ANALYSIS
Q AT Xl = 0.088 RUN
Q = 1129 CFS

APPROXIMATELY 148 CFS BREAKS OUT AND CONTINUES SOUTH AS SHEET FLOW

Xl 0.088 13 9970 10030 465 465 465
GR 1124 9310 1122 9885 1120 9910 1113.5 9925 1120 9940
GR 1122 9950 1122.5 9970 1122 9980 1120.5 10000 1122 10015
GR 1122.5 10030 1122.2 10045 1122.5 10060

QT 2 1277 1277
ET 9.1 9669 10025

Q AT Xl = 0.177
Q 1277 CFS

Xl 0.177 13 9970 10030 470 470 470
GR 1127 9325 1126 9490 1124 9710 1122.1 9890 1120 9905
GR 1113.5 9920 1122.1 9940 1124 9950 1124.5 9970 1124 9985
GR 1122 10000 1124 10010 1124.5 10030

QT 2 1234 1234
ET 9.1 9685 10034

Q AT Xl = 0.265 TO Xl = 0.422
Q = 1234 CFS

Xl 0.265 9 9970 10030 465 465 465
GR 1128 9430 1126 9745 1125 9910 1125.5 9970 1124 9990
GR 1123.5 10000 1124 10010 1126 10030 1127.3 10045

ET 9.1 9650 10038.38
Xl 0.350 10 9980 10030 450 450 450

1129 9390 1128 9585 1127 9850 1127 9920 1127.5 9960
1126 9980 1125 10000 1126 10015 1128 10030 1129.4 10045

NC .08 .045 .035 .3 .5
ET 9.1 9708 10025
Xl 0.422 8 9970 10025 380 380 380
GR 1130 9700 1128.5 9890 1129 9930 1128 9970 1126 10000
GR 1128 10015 1130 10025 1131.3 10045

NC .05 .05 .035 .3 .5
QT 2 1190 1190
ET 9.1 9935 10205

1
02NOV06 15,17,58 PAGE

Q AT Xl ~ 0.489 TO Xl = 0.938
Q = 1190 CFS
INTERSECTION OF CAMELBACK ROAD AND PERRYVILLE ROAD

Xl 0.489 8 9960 10030 180 400 330
GR 1132.5 9850 1132 9930 1130 9960 1129 10000 1129.3 10030
GR 1130 10105 1132 10225 1132.5 10250

NC .035 .08 .035 .1 .3
ET 9.1 9945 10100
Xl 0.523 12 9915 10080 120 400 200
GR 1134.5 9915 1134 9935 1130 9960 1129 10000 1130 10040
GR 1132 10050 1133.8 10060 1132 10080 1131 10145 1132 10245
GR 1134 10515 1134.5 10650

ET 9.1 9982.49 10092.03
Xl 0.606 10 9970 10065 440 440 440
GR 1138 9970 1129.9 10000 1132 10025 1134 10040 1135 10065
GR 1134.2 10085 1135 10110 1134 10250 1136 10500 1137 10580

ET 9.1 9965 10100
Xl 0.686 11 9955 10040 420 420 420

1139.5 9955 1134 9980 1133 10000 1134 10020 1136 10035
1136.5 10040 1135.8 10055 1136 10060 1138 10310 1140 10500

lot< 1140.7 10570



9.1 9969.19 10099.53
0.736 11 9960 10050 265 265 265

1140.5 9960 1136 9980 1135 10000 1136 10020 1139.5 10050
GR 1137 10060 1138.3 10070 1138.5 10115 1140 10220 1142 10525
GR 1143 10650

ET 9.1 9976.98 10103.09
Xl 0.830 9 9975 10050 500 500 500
GR 1142.5 9975 1137 10000 1138 10020 1140 10035 1141.8 10050
GR 1141.5 10075 1142 10090 1144 10490 1145 10770

ET 9.1 9941 10142
APPROXIMATELY 385 CFS BREAKS OUT OVER THE NEXT FOUR UPSTREAM CROSS
SECTIONS. BREAKOUT FLOWS CONTINUE OVERLAND TO THE SOUTHEAST AS SHEET
FLOW.

Xl 0.938 7 9940 10030 570 570 570
GR 1144.5 9940 1142 9970 1140.3 10000 1142 10030 1144 10085
GR 1146 10370 1148 10640

QT 1116 1116
ET 9.1 9965 10158

1
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Q AT Xl = 1.025
Q = 1116 CFS

Xl 1.025 8 9965 10060 455 455 455
GR 1146.1 9965 1144 9985 1143.5 10000 1144 10020 1145 10060
GR 1146 10100 1148 10400 1150 10690

QT 1335 1335
ET 9.1 9965 10185

Q AT Xl = 1.123
Q = 1335 CFS

1.123 8 9965 10080 520 520 520
GR 1148.5 9965 1146 9980 1145 10000 1146 10030 1148 10080
GR 1150 10325 1151.7 10525 1152 10760

QT 2 1477 1477
ET 9.1 9965 10292

Q AT Xl = 1.225 TO Xl = 1. 389
Q = 1477 CFS

Xl 1.225 9 9965 10050 540 540 540
GR 1150.2 9965 1146 9985 1145.5 10000 1146 10020 1148 10050
GR 1148.7 10085 1148.3 10170 1150 10250 1152 10620

ET 9.1 9946 10199
Xl 1.318 7 9945 10040 490 490 490
GR 1151.4 9945 1148 9965 1146.5 10000 1148 10020 1150 10040
GR 1152 10310 1153 10490

ET 9.1 9940 10175
Xl 1.389 9 9925 10130 375 375 375
GR 1153.6 9925 1152 9940 1150 9955 1148 9965 1147.5 10000
GR 1148 10010 1150 10130 1152 10365 1154 10635

NC .045 .08 .035 .3 .5
QT 2 1375 1375
ET 9.1 9976.79 10113.85

Q AT Xl = 1.429 TO Xl = 1.545
Q = 1375 CFS
BETHANY HOME ROAD

Xl 1.429 11 9960 10110 210 210 210
GR 1152.6 9960 1152 9980 1150 9995 1148.7 10000 1150 10015
GR 1150.3 10025 1150 10035 1148.4 10055 1150 10090 1152 10110
GR 1154 10190
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9.1 9957.66 10200
1. 463 14 9970 10080 180 180 180

1153.3 9900 1153.6 9915 1153.5 9950 1152 9970 1150 9985
GR 1149.6 10000 1150 10020 1152 10080 1152.2 10100 1152 10130
GR 1151.6 10195 1152 10260 1154 10490 1156 10610

NC .045 .06 .035 .1 .3
ET 9.1 9964.07 10133.37

APPROXIMATELY 108 CFS BREAKS OUT OVER THE NEXT THREE UPSTREAM CROSS
SECTIONS. BREAKOUT FLOWS CONTINUE OVERLAND TO THE SOUTHEAST AS SHEET
FLOW.

Xl 1.545 12 9960 10040 430 430 430
GR 1155.2 9960 1154 9970 1152 9985 1151.5 10000 1152 10040
GR 1154 10080 1156 10230 1158 10505 1158.3 10565 1158 10650
GR 1156.9 10740 1158 10830

QT 2 1433 1433
ET 9.1 9935 10198.32

Q AT Xl = 1.640
Q = 1433 CFS

Xl 1.640 11 9970 10025 505 505 505
GR 1157.5 9935 1156 9945 1157.6 9970 1156 9980 1154 9990
GR 1153.3 10000 1154 10010 1156 10025 1157.5 10065 1156.9 10085
GR 1158.4 10270

QT 2 1484 1484
ET 9.1 9963.85 10100

Q AT Xl = 1.737 TO Xl = 2.381
Q = 1484 CFS

Xl 1. 737 14 9960 10030 505 540 510
GR 1161 9960 1160 9975 1158 9980 1156.1 10000 1158.1 10015
GR 1159.4 10030 1158.6 10070 1160 10255 1162 10375 1164 10440
(", 1166.5 10530 1165.1 10690 1166 10755 1168 10890

9.1 9972.76 10022.93
Xl 1.851 7 9970 10050 605 590 605
GR 1166 9970 1164 9980 1162 9985 1160 10000 1162 10010
GR 1166 10025 1166.5 10050

ET 9.1 9960.25 10061. 50
Xl 1.937 8 9965 10050 465 370 450
GR 1168.5 9960 1166 9965 1164 9985 1163 10000 1164 10020
GR 1166 10050 1168 10060 1170.5 10070

1
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ET 9.1 9952.98 10075
Xl 2.018 9 9970 10045 400 435 430
GR 1169.4 9950 1168 9965 1166 9970 1164.5 10000 1166 10045
GR 1168 10075 1170 10215 1172 10550 1173 10570

ET 9.1 9956 10070
Xl 2.066 11 9980 10020 245 275 255
GR 1170.4 9940 1170 9955 1166 9965 1164 9980 1163.5 10000
GR 1164 10020 1166 10080 1168 10165 1170 10290 1172 10625
GR 1174 10720

ET 9.1 9950 10045
Xl 2.136 11 9965 10030 365 375 370
GR 1173.7 9930 1172 9935 1170 9945 1168 9965 1166 10000
GR 1168 10030 1170 10050 1170.2 10190 1170.7 10370 1172 10475
GR 1173 10580

ET 9.1 9978 10065
Xl 2.216 11 9985 10030 420 415 420
GR 1176.7 9955 1176 9970 1170 9985 1168.3 10000 1170 10030
GR 1172 10130 1174 10225 1175.1 10390 1175.2 10535 1174.8 10610
GR 1176 10780

9.1 9973 10070
2.303 15 9980 10025 460 465 460

"" 1180 9950 1178 9965 1176 9970 1174 9980 1172 9990



GR 1170.7 10000 1172 10015 1174 10025 1174.8 10050 11 74.3 10100

1174.5 10145 1176 10280 1176.9 10335 1178 10555 1180 10680

9.1 9963 10085

Xl 2.381 12 9980 10020 410 405 410

GR 1182.5 9945 1180 9955 1178 9965 1176 9980 1174 9990

GR 1173.7 10000 1174 10005 1176 10020 1178 10045 11 78.2 10055

GR 1177.6 10105 1179.6 10210

NC .07 .07 .035 .1 .3

QT 2 1450 1450

ET 9.1 9940 10150

Q AT Xl = 2.453 TO Xl = 3.549

Q = 1450 CFS
GLENDALE AVENUE

Xl 2.453 12 9970 10020 370 370 380

GR 1182 9645 1182 9685 1182.5 9710 1182 9750 1180.2 9915

GR 1181 9970 1180 10000 1180 10020 1182 10390 1182.2 10500

GR 1180 10565 1184 10735

1
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ET 9.1 9981.66 10175

Xl 2.501 14 9980 10020 210 420 255

GR 1184 9950 1184.4 9970 1184 9980 1180 9995 1178.8 10000

GR 1180 10020 1182 10055 1182.6 10095 1182 10135 1180.6 10145

GR 1182 10150 1184 10265 1186 10505 1188 10585

ET 9.1 9947 10240

Xl 2.576 14 9985 10020 360 280 350

GR 1185.3 9945 1184 9960 1182 9985 1181.1 10000 1182 10020

GR 1184 10045 1185.8 10150 1184 10210 1182 10220 1181. 9 10225

GR 1182 10230 1184 10240 1186 10410 1188 10625

ET 9.1 9900 10225

Xl 2.626 25 9975 10020 320 210 310

1188 9820 1186 9840 1185.2 9850 1186 9890 1186.2 9900

1186 9930 1184.9 9940 1186 9955 1186.3 9965 1186 9975

GR 1184 9990 1183.2 10000 1184 10010 1186 10020 1187.3 10110

GR 1186 10180 1184 10185 1183.4 10190 1184 10200 1186 10210

GR 1186.8 10240 1186.4 10325 1187.8 10440 1186.9 10550 1188 10600

ET 9.1 9777 10050

Xl 2.704 17 9975 10015 380 380 410

GR 1190.2 9750 1187.1 9840 1189 9855 1185.9 9875 1187 9900

GR 1185.9 9915 1188.4 9960 1188 9975 1186 9990 1185.7 10000

GR 1186 10005 1188 10015 1188.7 10025 1187.3 10055 1188 10085

GR 1190 10125 1192 10150

ET 9.1 9750 10100

Xl 2.785 13 9985 10015 375 455 430

GR 1193.7 9685 1192.2 9770 1192.6 9805 1193.1 9840 1192.5 9920

GR 1192 9985 1191.6 10000 1192 10015 1192.9 10080 1193 10170

GR 1194 10315 1196 10390 1198 10785

ET 9.1 9800 10200

Xl 2.874 8 9910 10025 445 470 470

GR 1197.5 9540 1196 9600 1195.8 9730 1196 9910 1195.3 10000

GR 1196 10025 1196.5 10140 1197.5 10285

ET 9.1 9922 10250

Xl 2.955 15 9940 10030 435 400 425

GR 1201.5 9890 1200 9910 1198 9940 1197.3 10000 1197.5 10030

GR 1198 10145 1198.5 10180 1197.9 10255 1198.5 10380 1199 10445

GR 1200.3 10565 1200.3 10615 1200.8 10690 1200.4 10745 1202 10915

ET 9.1 9838 10300

Xl 3.045 15 9850 10010 535 300 475

GR 1204 9730 1205.4 9770 1204 9815 1202 9835 1201.5 9850

GR 1200.7 9895 1201.0 9950 1201. 2 10000 1201.5 10010 1201.7 10060

GR 1201.1 10210 1200.5 10345 1200.5 10410 1200.9 10485 1202 10650

1
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Xl 3.116 16 9980 10030 315 365 375
1208 9675 1206 9715 1204 9730 1202.7 9750 1204 9875

1204.7 9905 1204 9925 1203.6 9965 1204.3 9980 1204 9990
1202.6 10000 1204 10030 1202.8 10185 1202.7 10320 1204 10460

GR 1206 10605

ET 9.1 9880.48 10200
Xl 3.197 18 9985 10020 425 445 430
GR 1210 9855 1208 9870 1206 9895 1205.6 9910 1206 9925
GR 1206.5 9965 1206 9985 1204.9 10000 1206 10020 1206.7 10050
GR 1206 10095 1205.2 10115 1206 10140 1206.2 10160 1206 10180
GR 1205.9 10230 1206 10400 1208 10490

ET 9.1 9750 10050
Xl 3.262 17 9970 10020 350 330 345
GR 1212 9635 1210 9660 1209 9735 1208.8 9805 1208.6 9860
GR 1208.4 9900 1209.6 9970 1208 9985 1206.8 10000 1208 10010
GR 1208.8 10020 1208.2 10035 1210 10050 1212 10060 1214 10075
GR 1215.2 10090 1214 10105

ET 9.1 9776.25 10098.44
Xl 3.326 18 9985 10010 320 360 335
GR 1219.1 9695 1218 9720 1216 9730 1214 9750 1212 9790
GR 1211 9840 1212 9890 1212.5 9920 1212 9935 1210 9985
GR 1208.5 10000 1210 10010 1211.6 10050 1212 10095 1214 10105
GR 1216 10140 1217.2 10180 1216 10210

ET 9.1 9879.84 10257.27
Xl 3.400 17 9975 10020 370 370 390
GR 1216.3 9850 1216 9870 1214 9895 1212.5 9910 1214 9935
GR 1214 9975 1210.9 10000 1212 10010 1214 10020 1214.5 10055
GR 1214 10115 1213.5 10125 1214 10185 1216 10305 121 7.7 10340
GR 1218 10430 1220 10485

ET 9.1 9831.16 10287.06
Xl 3.461 20 9970 10025 410 280 370
GR 1220 9635 1218 9825 1217.7 9835 1218 9850 1217.1 9870
GR 1220 9905 1217.7 9950 1218 9970 1215.1 10000 1217.1 10025
GR 1215.2 10050 1218.8 10090 1218 10125 1216 10170 1215.6 10180
coJ< 1216 10195 1216.5 10220 1215.8 10255 1218 10290 1220 10420

.025 .025 .025 .1 .3
ET 9.1 9820.65 10519.02

IRRIGATION CANAL

FLOODPLAIN AND FLooDWAY WIDTHS ARE COINCIDENT FOR THE NEXT FIVE
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UPSTREAM CROSS SECTIONS DUE TO PONDING CONSTRAINTS

Xl 3.549 5 9500 10600 280 350 375
GR 1225 9500 1222 9900 1222 10000 1222 10400 1223 10600

NC .022 .022 .022 .3 .5
QT 2 1457 1457
ET 9.1 9770.30 10562.76

Q AT Xl = 3.558 TO Xl = 3.681 EQUALS Q AT CP188
Q = 1457 CFS
NORTHERN AVENUE

Xl 3.558 7 9640 10385 50 450 50
GR 1228 9525 1226 9640 1225 10000 1225 10385 1225.7 10580
GR 1226 10670 1228 10850

NC .07 .07 .045 .1 .3
ET 9.1 9385.71 10118.10
Xl 3.653 14 9940 10080 600 100 500
GR 1228 9325 1226 9410 1223.9 9475 1224.2 9490 1223.7 9535
GR 1224.3 9590 1223 9630 1224.3 9675 1223.5 9790 1224 9855
GR 1225 9940 1224 10000 1226 10080 1226.6 10120

ET 9.1 9844.18 10102.89
Xl 3.681 9 9910 10085 250 50 150
GR 1230 9505 1229.2 9575 1228 9665 1227 9795 1226 9910

1224.7 10000 1224 10050 1226 10085 1226.8 10110

". 2 1486 1486



ET 9.1 9905.54 10084.44

Q AT Xl = 3.705 EQUALS Q AT CP10
Q = 1486 CFS

Xl 3.727 6 9915 10055 255 230 240
GR 1232 9860 1230 9900 1228 9915 1226.5 10000 1228 10055
GR 1229.5 10090

)



FLOODWAY DATA, PERRYVILLE ROAD WASH - W

nn'WILE NO. 2

FLOODWAY WATER SURFACE ELEVATION

STATION WIDTH SECTION MEAN WITH WITHOm DIFFERENCE

AREA VELOCITY FLOODWAY FLOODWAY

. 000 384. 155 . 3.0 1121.3 1121.3 .0

. 088 473. 534 . 2.1 1123.0 1123.0 .0

. 177 355. 595 . 2.1 1124.4 1124.4 .0

.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 1129.9 .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 .1

. 736 130. 173 . 6.9 1138.4 1138.4 .0

. 830 123. 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. 331. 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

1.389 235. 667. 2.2 1151.9 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 .1

1.640 257. 295. 4.9 1157.8 1157.8 .0

1. 737 136. 337. 4.4 1161.0 1160.7 .3

1.851 50. ISO. 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 .1

2.216 87. 264. 5.6 1172.8 1172.8 .0

2.303 97. 201. 7.4 11 75.5 1175.5 .0

2.381 122. 251. 5.9 1178.7 1178.4 .3

2.453 210. 344. 4.2 1182.1 1181.9 .2

2.501 193. 470. 3.1 1184.0 1183.6 .4

2.576 293. 368. 3.9 1185.1 1185.1 .0

2.626 325. 353. 4.1 1187.0 1186.9 .1

2.704 273. 543. 2.7 1189.5 1189.3 .2

2.785 350. 375. 3.9 1193.5 1193.5 .0

2.874 400. 571. 2.5 1197.5 1197.2 .3

2.955 328. 499. 2.9 1199.4 1199.2 .2

3.045 462. 473. 3.1 1202.2 1201.9 .3

3.116 350. 530. 2.7 1205.1 1204.4 .7

3.197 320. 545. 2.7 1207.8 1207.2 .6

3.262 300. 413. 3.5 1210.1 1210.0 .1

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. 3.7 1217.8 1217.8 .0

3.549 698. 356. 4.1 1222.6 1222.6 .0

3.558 792. 379. 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

)
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Elevation (tt)
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Froude #,Ghl

0.27
-_.~-

0.27

148.00 1318.30 1320.67 1320.40 1320.97 0.007436 4.50 40.04 49.15 0.67

148.00 1318.30 1320.66 1320.40 1320.96 0.007578 4.53 39.67 48.82 0.68

313.00 1316.30 1318.96 1319.17 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 1315.25 1315.25 1316.13 0.016028 7.51 41.65 24.17 1.01

313.00 1312.60 1315.25 1315.25 1316.13 0.016015 7.51 41.66 24.17 1.01

313.00 1309.10 1312.11 1311.43 1312.44 0.004979 4.60 68.01 35.76 0.58

313.00 1309.10 1312.09 1311.43 1312.44 0.004970 4.71 66.45 32.16 0.58
~_._--

313.00 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 1299.80 1304.70 1304.74 0.000354 1.65 199.72 95.33 0.17
313.00 1299.80 1304.69 1304.74 0.000333 1.70 184.44 54.28 0.16

1048.00 1297.50 1303.89 1304.22 0.001827 4.71 250.59 88.65 0.40
1048.00 1297.50 1303.90 1304.23 0.001810 4.70 246.67 75.51 0.40

1048.00 1296.60 1301.94 1301.94 1302.87 0.008505 8.49 181.57 112.88 0.82
1048.00 1296.60 1301.88 1301.88 1302.85 0.009058 8.66 167.16 85.75 0.84

1048.00 1291.30 1295.19 1295.19 1296.25 0.010968 8.44 142.00 84.11 0.92
1048.00 1291.30 1295.16 1295.16 1296.27 0.011562 8.60 133.45 63.51 0.94

----
1048.00 1285.70 1289.74 1289.90 0.001496 3.55 427.75 199.21 0.35- -- .-._---~.~ -- --- --~_.

1048.00 1285.70 1290.65 1290.84 0.001093 3.48 301.39 71.71 0.30
~---

._-
----~..-
------- - _._--

1048.00 1283.90 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

----



-~~-- -. ... '-1 ._--------_.

E.G. Elev

(ft)~" •. '

1287.55

1287.84

1282.10 1285.79 1285.62 1286.54 0.008999 7.26 186.04 123.64 0.82----
1282.10 1286.25 1286.72 0.004617 5.83 233.54 108.42 0.60

1048.00 1279.70 1283.20 1282.58 1283.35 0.005175 3.99 366.48 290.81 0.57

1048.00 1279.70 1284.01 1283.47 1284.43 0.005556 5.48 213.87 101.32 0.63

1048.00 1275.40 1279.72 1279.72 1280.29 0.012034 7.14 189.76 163.27 0.90

1048.00 1275.40 1280.73 1280.73 1281.61 0.008891 7.81 160.69 103.38 0.81

1048.00 1273.30 1278.95 1279.08 0.000947 3.24 530.12 268.01 0.29--
1048.00 1273.30 1278.96 1279.11 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 1269.50 1276.69 1276.80 0.000192 2.90 1232.04 442.32 0.20-----
2715.00 1269.50 1276.69 1276.80 0.000192 2.90 1232.04 442.32 0.20

1115.00 1267.60 1276.72 1274.08 1276.74 0.000074 1.58 1204.26 553.37 0.10--
1115.00 1267.60 1276.72 1274.08 1276.74 0.000074 1.58 1204.26 553.37 0.10

Bridge

1115.00 1267.20 1273.17 1273.17 1273.88 0.002413 8.04 223.34 161.44 0.61-
1115.00 1267.20 1273.17 1273.17 1273.88 0.002413 8.04 223.34 161.44 0.61------

1115.00 1263.50 1267.96 1268.36 0.003759 5.69 268.61 167.54 0.55
1115.00 1263.50 1268.07 1268.65 0.004542 6.37 191.41 65.18 0.61

1115.00 1260.40 1264.27 1264.27 1265.51 0.013825 8.96 124.45 50.76 1.01--- ---
1115.00 1260.40 1264.27 1264.27 1265.51 0.013821 8.96 124.46 50.76 1.01---- --- - _._--_.- ---- ---_._.-

_._..._._-~- ----
1115.00 1255.20 1261.12 1261.73 0.004082 6.28 177.44 48.39 0.58-- ._-_...-.---
1115.00 1255.20 1261.10 1261.72 0.004133 6.31 176.59 48.26 0.58

1115.00 1252.40 1257.61 1257.43 1259.06 0.011394 9.67 115.29 35.04 0.94



---- .. _.--- --- - -_.- - ~~---_. ._-- T --_.-- -
E.G. Elev E.G. Slope Vel C/:ml FtowArea TepWidth Froude.# Chi

_~(ft) " (ftlft) . (ftls) (s.q ttl' -~. (tt)

1259.07 0.011014 9.55 116.71 35.20 0.92-------
-----

1115.00 1250.70 1252.51 1252.51 1252.96 0.019094 6.38 211.75 233.91 1.18--
1115.00 1250.70 1252.82 1252.82 1253.38 0.017137 6.70 187.61 166.80 1.15---."-_._... ._._--~-

----- -------~----.--- ----
1115.00 1247.70 1252.12 1252.19 0.000445 2.11 537.38 186.47 0.20_.--
1115.00 1247.70 1252.06 1252.14 0.000465 2.14 510.22 161.20 0.20

--- -_._----- .._---- -

---- ----------
1115.00 1244.00 1252.10 1252.12 0.000067 1.20 1072.60 250.00 0.08

----- -----
1115.00 1244.00 1252.05 1252.07 0.000064 1.17 1024.14 199.96 0.08

-----

------ .--------
5679.00 1241.00 1249.58 1249.58 1251.57 0.006599 11.72 549.02 163.94 0.82-_._---
5679.00 1241.00 1249.60 1249,60 1251.54 0.006405 11,57 545,75 138.48 0.80

---_._..- ---_._--
5679,00 1237,50 1245,83 1245.83 1247.55 0.009921 11,73 556.40 175,95 0.94

- ----- - -------- -- --, .._----

5679.00 1237.50 1246.02 1245.97 1247.55 0,008435 11.09 588,86 179.25 0.87

~_._-- -
5679.00 1234.50 1241.04 1241.04 1242.55 0.014257 12.35 609.05 202.06 1,10

5679.00 1234.50 1241.18 1241.18 1243.03 0.014771 12.87 537.88 142.78 1.12

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 1238,15 0.001634 6.66 1420.10 342.41 0.42--_..

-------. ------
5679.00 1224.40 1237.20 1234.51 1237.71 0.000675 6.68 1010.92 164.93 0.36
5679.00 1224.40 1237.22 1234.51 1237.73 0.000668 6.65 1014.69 167.13 0.35

----------
Bridge

------- ----

----
5679.00 1224.00 1235.08 1234.51 1236.10 ___ O.OO~~~~L__ 10.37 770.33 193.08 0.60------_.. ----_._-- .. ---_._---- -------_._--. ------_.
5679.00 1224.00 1235.39 1234.51 1236.25 0.001606 9.41 828.75 189.42 0.54-----_._---- ----- --- -----

.__....__.

7131.00 1221.00 1231.16 1231.16 1234.17 0.005759 14.14 541.61 103.64 0.91-- .._.._-- --- _.__.---_. - --.------
7131.00 1221.00 1230.90 1230.90 1234.27 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 1228.10 1231.56 0.006570 15.18 497.55 74.31 0.98



--

0.97

0.88

0.82

1.02

0.99

0.92

0.90

0.98

0.60

0.54

0.41

0.63

0.95

0.65

0.55

0.29

214.95
191.88

290.00

149.78

110.14

177.08

117.93

159.63

322.94

449.75

145.50

714.71
775.50

777.08

581.35

820.56

646.71

597.74

989.74

669.79

1345.86

1868.48

899.44

1113.37 140.18 0.43
--- ---------\-------~

1282.48 295.00 0.49

9.22

8.24

6.23

9.63

7.52

10.43

7.90

11.12

9.74

10.11

12.41

13.15

12.42

13.17

0.006768
0.005506

0.005441

0.007440

0.006360

0.006008

0.007189

0.002499

0.002007

0.003640------+--

----- - ~--

1195.60

1195.62

1205.85

1212.48

1212.30

1215.47

1215.52

1217.28

1216.93

1217.57

1218.41

------+--------------- -------+-----1------+----------1

1193.75

1193.76

1209.81

1209.98

--------j------+------+------

1222.75 0.000533 5.02 2475.60 470.00

______-t-__1_22_3_.8_7+__0_._00_1_8_91-t- ~56f__----=9-4--1. __72=-t- 1..:..2__1.__15+__

1193.75

1194.00

1204.82

1209.81
1-----+-----=-..:...:..+-

1209.98

1216.21

1216.19

-+---------------I------\_
1222.53

1222.68

1189.40

1189.40

1201.80

1201.80

1206.70

1206.70

1211.30

1211.30

1215.60

1215.60

7567.00

7567.00

7567.00

7567.00

7567.00

7567.00

7567.00

7567.00

---~-----

7567,00

7567.00

7131.00

7131.00

---- ----------t--------f__----+----I---
7567.00 1196.00 1201.03 1202.03 0.005772 8.59 963.79 345.47 0.84

7567.00 --- 1196.00 ----~~:.~-~=-~~0-_~~9 -_-_1-2-0-3-.6-6-+---__- __0~.-0-_-0-~__-~~2_3:--:---------1-1._5_5t-- __6_5_5_.0_5+-__-_-_16=.0-=...6-=-7:-=--=--=--=-====1.=0:1

.;-J ---f__------j-------+----------i
7567.00 1193.90 1199.27 1200.18 0.004024 7.95 1085.98 397.22 0.74
7567.00 1193.90 1199.25____ _ 1_2-_0-0=.1--7+_===~0_-."':"~':"'4---=O":"9"':"61----7:"":.':"99-=--j -==1=0__5-6=.7=9:=_-_-_-.::,3.:..53::..:..0;;Oc:-------=-0.-74-1

I ------
,------+------+----f------- -.------- ----+----_t_ ----+--------j----------j

7567.00 1192.00 1196.34 1196.34 1197.88 0.006184 10.07 807.04 331.56 0.92

7567.00 1192.00 1196.45 1196.18 1197.94 0.005700 9.86 784.18 211.97 0.88
--------Jf-------'---=--=---=.::.+-----=.::.~=---t------1----____t_----t----+---------------+----=----4-------=.:.=_1

7567.00 1205.00 1213.16 1213.16t-----_t_
7567.00 1205.00 1212.89 1212.89------------------=___t_-.:...:.._'---'-'---'--+--- +--------1

7567.00 1207.80 1217.19-----+-----+------------ ---
7567.00 1207.80 1217.15

7567.00 1210.00 1220.72 1220.72 1222.22 0.002699 10.97 1084.86 398.59----=___t_-----------t-------j-----
7567.00 1210.00 1219.35 1219.35 1222.46 0.006142 14.80 570.33 91.66

~------=--=___t_----------_+-----+_---_+----1-----·---+-----\------+--------j----------1

----+-------+------+----------

-1-----+--------+--------+-----

-----1---- --------+-- --------- ------+----------+----
1223.31 1223.31 1225.52 0.006418 12.25 __6_41_._82--+-__ 151 ..:..57+ 0.:...9.:..2--'1
1223.48 1223.26 1225.92 0.006800 12.58 572.53 103.74 0.93

-------- - ------ --------- '---'-'---'--+-------1

-+-__7_13_1_.0_0-+-__1_2_13_.6_0-+- 1_22~=----- --- 1-223.24 0.001535

__7_13.:...1_.0.:..0=___t_--1.:..2--13:.:...6-,-0=___t_-1223.751 __ J,2,24:5,Q, 0.00115_11------_
I ----r-
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APPENDIXC2

Perryville Road Wash (Upstream)



Elevation (tt)

~ ~ ~ ~ ~ ~ ~ ~

~ ~ ~ ~ ~ N N N
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-
-~.~ .--------, ---_.._.-.-.-..__.-_.,_.- -_ .. - .... _._------- -'" ._-_. ...-._-_..._- _._-~_ .... ---- ... _---~

Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl

_1:,.jbf§L . ~ft) {ftf {ft} c __ (~-'- (ftlft) :'(ftls) ;,~~ ft)
1486.00 1226.50 1229.25 1229,66 0.009781 5.18 303.78 0.65

-- -- ._------ -------- - --
1486.00 1226.50 1229.25 1229.66 0.009794 5.18 303.65 0.65

-----

1457.00 1224.00 1226.60 1227.00 0.012565 5.08 307.84 263.03 0.71

1457.00 1224.00 1226.60 1226.99 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 1226.59 1226,60 0.000531 1.13 1596.68 732.39 0.15

1457.00 1225.00 1225.64 1225.64 1225.88 0.008473 4.02 377.87 794.25 0.98

1457.00 1225.00 1225.64 1225.64 1225.88 0.008437 4.02 378.06 792.46 0.98

1450.00 1222.00 1222.59 1222.59 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 1215.10 1217.83 1217.47 1218.16 0.012925 6.42 393.17 313.75 0.91
1450.00 1215.10 1217.82 1217.46 1218.15 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 1213.29 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

------- -_._. -_..._-_._-- ... ,
1450.00 1206.80 1209.99 1209.86 1210.37 0.010671 6.86 445.72 388.87 0.86
1450.00 1206.80 1210.06 1210.44 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 1204.45 1 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

1450.00 1200.70 1201.96 1201.50 1202.06 0.008138 3.65 683.48 807.62 0.67
1450.00 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
1450.00 1197.30 1199.44 1199.65 0.005322 4.70 504.66 328.00 0.61



-

..l..<.==--_.__..........I L...__..__---' ..__-'-- _

1484.00 1166.00 1169.54 1169.54 1170.65 0.011959 8.62 188.46 95.72 0.95

0.66

0.57'

0.74

0.70

1.06

1.12

87.00

193.77

186.38

122.00

562.84

350.00

262.72

383.73

250.36

262.10

389.00

479.09

.~------+----------_...._._-- _. _. .._.'--'

7.16

6.29

7.72 326.12 261.50 0.74

8..:~~ 20_2_.9_7+- 97_....:.00'-+- 0...:...:....:...85

7.98

8.32

8.52

8.05

.----l-----+-------.- --------.-...._._
0.003818

0.005020

0.006551

0.005539

0.006382

0.018335

0.016639

1173.33

1173.50

1176.65

1176.24

1179.38

1179.49

1194.06

1193.95

Flow Area Top Width Froude # Chi

~) ..l:.(ftI:..;.ftCL)·~· '---!--.....::'(c..:ftI..::.!S)'-'-.--......+:.......j~q·tt) .• .:_~~J~'i :C""'-l~-'"'".:.....E2!llii-"'~~
1197.31 0.004051 3.61 752.76 688.95 0.51
-:..:..:-:..:..:4----'=..:..::~:....:...:.+__---.::...:..:.._+_--...::..::.---t_---

1197.66 0.004247 4.14 567.11 400.00 0.54

.----- ---.-----l------_+_

1172.15

1175.49

1175.50

1193.61

1193.58

1172.88
.-+--------t------...::..::.+_

1172.83

1175.50

1175.49

1178.44

1178.62

1185.15

1185.23

1193.61

1193.58

._--+------j------+

1181.85 ._1_18_1_.3_9--1 11...:.8:..:..1.....:.9...c:.8+-_0:.......:.007025 4.77 713.84 733.18 0.67

____1_1~2.08 __1_18_1_.71 1182.47 __0._0~..!..8::.:3:..:8+- -=.6.:..:.7.. .=.j8 .__3:..:5:..::2::..:.7....::3+-_-=2.:..,:1°:..:..°::..:°+ .....:°:..:..9=--=-1°

1168.30

1168.30

1170.70

1170.70

1173.70

1173.70

1180.00

1180.00

1181.10

1181.10

1191.60

1191.60

1195.30

1195.30

1484.00

1484.00

1484.00

1484.00

1484.00

1484.00

1484.00

1484.00

1450.00

1450.00

1450.00

1450.00

1450.00

1450.00
----j-------+----

f- 1...:.48::.:4:..:...0...:.0+-_.:...:1...:..16::..:6:..:....0:..:0+-_.....:1.:...:1.::,:69:..:..7.:...1+-_...:..1.:..,:16::9.:..,:.5::8+__ ._1_17.....:0:..:...6::.,:5+_....::0....::.0-=.0.:...:94.:...4:....:4+-__.::,:8.:.:.0.=..0f-_....:2::0.:...:4:..::.5.=.2+-_----=9::5::..:.0::0+- ~0~.8::..::;6

-----+-----+----_.. -----

1450.00 1178.80 1183.59 1184.05 0.005301 6.84 429.15 259.74 0.66:
f---_1_45_0_.0_0+-__1_17_8_.8_0+-__1_18_4_.0_0-+--_~=_-._-+---11-84.3-0-t--...c:.o-.0...c:.0-3-16-0+----5-.6-7+--- 46::..:9:..:..6.:...:4~------~1-=.9~3.-=.34-+--_"_.. ~~~..~.~.~~J

____14.:..,:5:..:0.:..,:.0:..:0+-_...:.1.:..,:18:..:5.:..,:.7....::0+-_1.-'...18::.,:9:..:...3=-1+- -+__1_1.:...:8...:..9.:...:.5-+1 _0:.:...::.00:.:.3::9.::.9.:..41-_----=5::.::.2=.:3=+-_--=5.::.81.:..:..:..19=+-__3_3~~_ __. .__~?,SJ

__14_5::.,:0_.0:....:0+-__1_18:....:5_.7.:...:0+-__1_18_9_.4_9+- -+__1.:..18::..:9:..:..7:...:0=+-_..::0.:.:.0..::0.=..35:..:9:..::2+- .=..5..:...:1.:...71-_.....:5::5..::3~..::.0.:...:1+-_-=-27.....:3:..:....0:..:0+- .....:0:..:....5=...::...j3

f---_1_45_0_.0_0+-__1_18_3_.2_0-t-__1_18_7_.0_4-t-- -+__11_87.4....:54-_-=.0....::.0-=.06.:...:9=-7...:..7+__--6.:...:.-76+----5.:...:1-1....::.8-1+--_._5.:...:3:..:..7.:..,:.3:....:9+- ....::°_.7--'-13
1450.00 1183.20 1187.16 1187.69 0.007469 7.22 401.54 307.80 0.76

1163.50 - 1169.60 ±-,,"9.69 0000540 3.20 89544 308.84 0.23
1163.50 1169.59 1169.74 0.000746 3.76 556.25 113.97 0.27-- - -----!-.....:.:.:.:.:.:.::..:....:-=+---.....:.:...:...::+---.::::::..~+--'....:..':~-l------.:'..:.!::..'....\

--14-8-4-.0-0+----11-6-4-.5-0+---1-16-9.13 ~-.-.------t--._1_16_9_.4.....:3+-.~_-_-.:...:0....:.0.:...:01_-9...c:.3~9:-~~~~~-4;;..::..6-1:;;_-;;_-.....:4~1~6::-.:.:.5-7.:...+:_-~;;-:;2;;0:...:1~.-0:..::0~~~-=-----0-.4-1-1
~i-:'7t--14.....:8_4.....:.0...c:.0+__-...:.11:...::6:....:4.:.:.5:.:.0+__-...:..11.:..:6::9..:....1:..::3+_- +. 11.....:6....::9...:..4....::3+__--0::.:.-=.00::..:1:...:9:.:.5.=..8+_---4-.6...:.3+-----3...:.7,.:..:1....:.77+----1:..::2:..::2:...:.0.=.2+--__.::.0:....:.4...:...j1



-

0.66

0.66

0.51

0.51

0.38

0.38

0.24

0.23

0.57

0.52

0.38

0.38

220.18

220.00

329.38

327.00

234.75

419.72

242.03

408.86

330.18

330.15

603.68

604.51

669.66

813.41

374.83

496.62

4.58

4.59

4.04

4.04

2.41

2.33

0.003504

0.003503

0.001716

0.001726

0.000668

0.000711

0.006340 7.02 316.98 267.78 0.71

---+---

.;:.0...:..°...:.°...:.6.::...87...:°-1--__7.2_-'.3+-__--=--30:....:3_.9_0-+- 2..:..6_1...:..68+ 0...:.._74-1

1149.18

1149.18

1150.45

1150.45

1152.05

1152.04

----.-, ----,---....--- '--'-"--~---' ·----T- -_.-..-~~--.---
Crit W.S. E.G. Elev E.G. Slope Vel Chnl 1 Flow Area Top Width

1146.42 1146.86 0.006179 5.42 247.54 197.90---- ----- _..-~---._-
1146.42 1146.85 0.006205 5.43 246.76 193.00

-----~-----.-.------j---'--'-'--\---_--=---=--I--_...:.=---=-=-c... .._. _." _

1148.86

1150.24

1148.86

1150.24

1151.96

1151.97

1160.76 t __._1...:1:...:6..:..0.:..::.9..:..9j---.:O:.:..O.:....O:...:3_7...:.15+ ...:4...:..8:...:5+_ __._~~J.~ _._--c3...:.36.:........:.76c..f- 0.53

1160.99 1_1~1_.4_0+__...::.0_.0_0_46_7_0+- 5_.7_6t- __3_3_5._47--+-__1_3_6_.1_5+- 0_.6-10

1157.86 1157.77 1158.49

1157.81 1157.81 1158.49
....:....:...:.....::.-=--J-- 1------+

1143.50

1143.50

1145.00

1145.50

1145.50

1145.00

1147.50

1147.50

1153.30

1153.30

1116.00

1116.00

1335.00

1335.00

1477.00

1477.00

1477.00

1477.00

1433.00

1433.00

1----,1...:.47:....:7...:..0:....:0+-_...:.1..:..14.:..:6:,:..5:..::0+-_...:.1...:.15.:.1:.:..2=..1+- -+_...:....:.11:...:5...:.1:...:.5..:.6+-_0:..:..:.00:.:2:..:8..=.33=+- 4:..:.:.8:.:1:+-_--=-3.::.:92:.:...::16=+-_---..::2:..:5.:...7:.:...7.::9_1--_:=-'--0.-481
1477.00 1146.50 1151.21 1151.55 0.002833 4.80 391.71 252.90 0.481------+--.-------1-------

I------+------!------+------..+-----+----+----+-----+----~I-------I

1484.00 1160.00 1165.44 1165.44 1166.95 0.012819 9.84 150.76 50.13 1.00

1190.00 1140.30 1144.41 1--- 1-1-4-4-.7-4+--0-.0-0-3-5-85-1--~'4.791 320.35 202.63 -. 0:52\
+-_1...::.1..:..90:..:..0.::...0+-_...:.1...:.14:...:0.:.:.3:...:,0+ 1144.42[ L_-1-14-4-.7-5+!---0:..:...:.00:.:3:...:,5...:.49=+----·---_4~.7~7~====~3~21~.6~4~====~2~0~1.~0~0~·~~~~~_-~0.~5=-i2

-----I-------!-------1------ .. -_. + ., ._._ _..I
1--_1_37_5_.0_0-+ 1_15_1_.5_0-+-__1_15_4__.7_5-+-_ .__ .. . _ _.._1_1_5~,-~8 0_.0_0_62_4...:.7+- 6.:....=.23=_+_ 283.97 172. 15 ~.______ 0.69

1375.00 1151.50 1154.86 =1=-- 1_:~~= 0.005208 5.86 __303.23 169.30 0.63

1375.00 1149.60 1152.93 1153.18 0.003638 4.47
-. - -----

_---.:.1.:.37...:.5:,:..0:....:0+-_...:.1...:.14...:.9:,:..6:....:0+_--1-15.:..::2:.:..9::.-=..j0 1153.23 0.004395 4.88

__14...:8...:.4_.0_°+-_1_1_60_._0°-+-_.:...11:...:6..=.5.:.,:.4..:...41-----.:.1...:.16:..::5...:..4:....:4+__1:....:1..:.6.::.:6...:.95=+-_..:.0:...:.0...:.12=..:9:....:1..:.5+-_--.:9:..:.:.8:..:.7+-_-.:...:15:.:0.:.:.3:...:3+-_--.:5:...:°.:.:.°:...:6_1-- .__1_.00

f----.:.1..:...48=-4:,:..0:..::0+-_~!_56_.1.Q

1484.00 1156.10

1-------+--.----+-----1- -----

~.i::.:..':=::i4-._,_Jft~-!'-'-'f...+-.-'--'--L:!...!... . (ft) ............:("-'ft}'-·2-.-I-~_~'--) ----'--'--4~..b_'Cf~~1~~. _ (sq tt)- . -j-'-c·,.:....',·_C.L.ft!-).......' ~-+~....::...::....;.,

_---.:...:...:....c..:.::...:+-_...:.1...:.16:..::3...:..0:..::0+_ ..:::....::c..:::....::cl------t-__1_16_8...:..6.:....6+-_...:.0.001625 4.30 359.21 101.26

:..--:.....:..:::..-.:.::.::+-_...:.1.::16:.:3:..:.:.0:.:0:+-_...:....:.:..::..:.=+ +-__1.:....1:...:6..:.8:...:.6..:.6+-_0:..:..0.:.0:..:.1:...:6..=.27+ 4:,:..3:..::0+ 359.10 101.25



-- -
----- -~_._-- ---- - ...'-~.- -_.

Crit W.S. E.G. Elev E.G.Slope Vel Chnl

(ft)
'- '(ft) " . ~ , ~ftl1t; . '.;' (ftlst:

1142.55 0.004106 5.53 0.57

1142.54 0.004159 5.55 0.57

1190.00 1135.00 1138.44 1138.23 1139.31 0.011297 7.55 170.11 118.03 0.90
~--.- -----

1190.00 1135.00 1138.46 1138.25 1139.31 0.010968 7.47 172.45 117.21 0.89_._-

1190.00 1133.00 1137.29 1137.64 0.003429 5.01 343.66 256.13 0.52

1190.00 1133.00 1137.40 1137.75 0.003139 4.90 299.92 135.00 0.50-_._---
._------ ~-----

..._--_._-- _._-~- ------- ------- ._-_.-

1190.00 1129.90 1134.64 1134.64 1135.36 0.009474 6.99 222.51 266.89 0.83--- - --
1190.00 1129.90 1134.54 1134.32 1135.44 0.011247 7.58 159.73 86.42 0.90

~~-

i
._--~---

1190.00 _.-.!12~'= 1132.39 1132.62 0.002866 4.03 421.10 328.97 0.46

1190.00 1129.00 1132.38 1132,69 0.003562 4.49 274.17 131.28 0.51
---~. ------ ---.~-

_.~---_...,

1190.00 1129.00 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

1234.00 1126.00 1130.02 1130.44 0.005561 6.05 405.32 325.37 0.65
---

1234.00 1126.00 1130.03 1130.44 0.005490 6.01 405.49 317.00 0.65

1234.00 1125.00 1128.75 1128.90 0.002637 4.32 751.10 599.11 0.45
1234.00 1125.00 1128.76 1128.91 0.002631 4.32 642.36 388.10 0.45

-_.._--- ._--
1234.00 1123.50 1126.62 1126.40 1126.99 0.007688 6.12 424.55 388.87 0.74

---
1234.00 1123.50 1126.57 1126.46 1126.96 0.008253 6.24 402.46 349.00 0.77

1277.00 1122.00 1124.87 1124.91 0.002740 2.40 788.12 415.53 0.40----
1277.00 1122.00 1124.79 1124.84 0.002706 2.37 745.12 356.00 039

-=_ o.~~1129.00 1120.50 1123.32 1123.40 0.003884 3.69 676.14 553.29_._-
-~-- ~~-

1129.00 1120.50 1123.28 1123.36 0.003775 3.58 647.79 474.00 0.50

470.00 1119.00 1121.33 1120.86 1121.51 0.004570 3.40 155.09 218.78 0.53
--~- ------------ ._-- ._-~-

470.00 1119,00 __1121.33
1
__ 1120.86 1121.51 0.004570 3.40 155.09 218.78 0.53



APPENDIXD

HEC-RAS Output Files for Post-Project Conditions Models



APPENDIXDI

Beardsley Canal Wash and NIC
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EXHIBIT A

Effective FEMA FIRM Panels
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EXHIBITB

Proposed Construction Plans



EXHIBITBI

North Inlet Channel Improvements - Phase I



EXHIBITBl

North Inlet Channel Improvements - Phase I
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FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

IN COOPERATION WITH MARICOPA COUNTY MUNICIPAL WATER CONSERVATION DISTRICT NO.1
PLANS FOR THE CONSTRUCTION OF

WHITE TANKS FLOOD RETARDING STRUCTURE (FRS) #3
NORTH INLET CHANNEL

PCN 470.04.31
FCD CONTRACT No. 2005C019

DATE
3-1G,- 0"

FULTON BROCK
DON STAPLEY
ANDY KUNASEK
MAX WIlSON
MARY ROSE WILCOX

DON 5TAPlEY· CHAIRMAN

g2tJ1 Nlrli 2611I Av.... - Suit. 150
PIIDIrix,AZ 85021 (~6514 F. (6112) 8#-es2

f1I?~() KIRKHAM
l..N~MICHAEL

DISTRICT 1
DISTRICT 2
DISTRICT 3
DISTRICT 4
DISTRICT 5

FLOOD CONTROL. DISTRICT OF MARICOPA COUNTY

RECOMMENDED BY:

_S\Z__
CHIEF ENGINEER ANtf L~$)~~L
GENERAL MANAGER

ISSUED FOR PUSU(j BIDDING BY:

Glendale Ave

Northern AV9

North Inlet
Ch8lll16l

FRS#3

Cholla Wash

\

NottoScaJe

NotIoScaJe

VICINITY MAP

MARICOPA COUNTY

PROJECT LOCATION

--~

-



LEGEND UTILITY NOTIFICATION
GENERAL NOTES

____ EASEJlENT UNE

1. ALL CONSTRUCTION TO BE PERFORMED ACCORDING TO APPLICABLE MAG STANDARD
DETAILS AND MAG SPECIFICATlONS,INCLUDING REVISIONS 1998 fHROUGH 2005,
UNLESS OTHERWISE NOTED.

2. FACILITIES WHICH ARE NOT SPECIFICALLY LOCATED WITH ACTUAL HORIZONTAL AND
VERTICAL CONTROLS ARE APPROXIMATE AND ARE SHOWN TO THE BEST AVAILABLE
INFORMATION.

3. EXISTING UTILITIES AND OTHER FACILITIES HAVE BEEN PLACED ON THE PLANS
FROM FlEW SURVEYS, EXISTING MAPS AND OTHER CURRENT pLANS WITHIN THE
AREA OF THIS PROJECT. THE CONTRACTOR WIU DETERMINE THE EXACT LOCATION
AND/OR ELEVATION OF EXISTING UTILITIES WHICH PERTAIN TO AND AFFECT THE
CONSTRUCTION OF THIS PROJECT.

4. TWO (2) WORKING DAYS PRIOR TO EXCAVATING, THE CONTRACTOR SHALL CALL FOR
BLUE STAKES AT THE BLUE STAKE CENTER (PHONE: 602-263-1100).

5. THE CONTRACTOR SHALL OBTAIN AU NECESSARY PERMITS PRIOR TO CONSTRUCTION.

6. ANY WORK PERFORMED WITHOUT THE APPROVAL OF THE FLOOO CONTROL DISTRICT
AND/OR THE ENGINEER AND ALL WORK AND MATERIALS NOT IN CONFORMANCE WITH
THE SPECIFICATIONS ARE SUBJECT TO REMOVAL AND REPLACEMENT AT THE
CONTRACTOR'S EXPENSE.

7. THE ENGINEER WILL DETERMINE THE NUMBER AND LOCATION OF THE REQUIRED
COMPACTION TESTS FOR STRUCTURAL BACKFIU.

8. ALIGNMENTS WITH STATIONS AND OFFSETS ALONG WITH NORTHING, EASTlNG,
ELEVATION SURVEY POINTS WIU BE PROVIDED TO THE CONTRACTOR FOR THE
CONSTRUCTION OF NORTH INLET CHANNEL, THE FRS#3 IMPROVEMENTS, SOIL
CEMENT BANK PROTECTION AT CHOLLA WASH AND NORTHERN AVENUE PROFILE
ADJUSTMENT.

9. BEFORE BEGINNING ANY WORK, THE CONTRACTOR WIU DETERMINE ACCURACY OF
BENCHMARK INFORMATION PROVIDED AND WILL SET ANY TEMPORARY BENCHMARKS
NEEDED FOR CONSTRUCTION OF THIS PROJECT BEFORE REMOVING BENCHMARKS AT
NORTHERN AVENUE OR OLIVE AVENUE THAT WIU HAVE TO BE REPLACED AFTER
CONSTRUCTION IS COMPLETE.

10. CONTRACTOR WIU LOCATE 112" REBAR FND AT NORTHERN AVENUE AND MID-SECTION
LINE AND PROVIDE A TEMPORARY BENCHMARK BASED ON THIS POINT THAT CAN REMAIN
IN PLACE DURING CONSTRUCTION OF THE ENTIRE PROJECT.

11. PRIOR TO FINAL APPROVAL AND ACCEPTANCE OF THE WORK, THE CONTRACTOR
WIU BE REQUIRED TO CLEAN ADJACENT (OFF-PROJECT) ROADWAYS USED DURING
THE COURSE OF CONSTRUCTION. SEE SUPPLEMENTARY GENERAl... CONDITIONS,
SECTION 107.9 FOR CLEANING OF STREETS DURING CONSTRUCf/ON.

12. NO ACCESS TO STATE LANDS WIU BE AVAILABLE UNTIL SEPTEMBER 1,2006.

13. BORING LOGS HAVE BEEN DELETED FROM THIS PLAN SET. SEE APPENDIX "An OF THE
SUPPLEMENTARY GENERAL CONDITIONS FOR BORING LOGS.

PHONE NUMBER

(623) 386- 4252 &
(602) 224-0711

(512) 742-3827

(602) 203-5873

(303) 214-7101 &
(602) 241-6408

(602) 484- 5277

(602) 371- 7989

(623) 594- 0505

(623) 546- 8266

CONTACT

MATTHEW PHIlliPS

NORMAN GARCIA

PETE PHIUIPS / DAVE JORDON

JEAN PACHECO

BOBBY GARZA

PHIL MASTERS

GLEN VORTHERMS

AB/3REVIATIONS

~ CENTERLINE
CSTR CONSTRUCTION
DESC DESCRIPTION
EQ EQUAL
EXST EXISTING
FOC FIBRE OPTIC CABLE
OHE OVERHEAD ELECTRIC
PG PAGE
PIL PROPERTY LINE
PRV PRIVATE
RlW RIGHT-OF-WAY
SPG SPACING
UGT UNDERGROUND TELE CABLE
TW TOP OF WALL
TN TOP OF NUT
MAG MARICOPA ASSOCIATION OF GOVERNMENTS
EXPJT EXPANSION JOINT
ADOT ARIZONA DEPARTMENT OF TRANSPORTATION
PROP PROPOSED
TOB TOP OF BANK
NIC NORTH INLET CHANNEL
BCW BEARDSLEY CANAL WASH
SRE SONORAN RIDGE ESTATES

COMPANY

BROADWING COMMUNICATIONS

QWEST

MCI

WATER UTILITY OF GREATER BUCKEYE JACK MEISTER

SOUTHWEST GAS

APS

COX COMMUNICATIONS

MWD

EXISTING WATER METER " BCJ)(

EXISTING WATER VALlIE

EXISTING STREET SIGJJ

BENCHMARK

EXISTING SURVEY JlONUliENT (BRASS eN> FLUSH)

EXISTING SURVEY IIONUJlENT (BRASS eN' IN HNID HOLE)

EXISTING ~NED CURB " GUTTER • IIAG

VET 220 TYPE "A"

EXISTING DITCH

EXISTING WATER UNE

EXISTING IRRJGATION UNE ( NOTE· PRIVATE
Qq RWCD)

EXISTING IRRIGATION STRUCTURE

EXISTING UNDERGROUND TELEPHONE CABLE

EXISTING IRRIGATION STANDPIPE

EXISTING STORII DRAIN

EXISTING FIRE HYDRNIT

EXISTING EFFLUENT UJE

EXISTING SEWER UNE

EXISTING UNDERGROUND CABLE TELEVISION

EXISTING UNDERGROUND ELECTRIC

EXISTING UNDERGROUND TELEPHONE
DUCTS (SPECIFY NUIIIJER)

EXISTING GAS UNE

EXISTING lIANHOLE

EXISTING UTiUTY POLE

TELEPHONE RISER

EXISTING TRAFFIC SIGN

STOP SIGN

STREET UGHT

IlNL BCJ)(

EXISTING WOOO FENCE

OOiIN ANCHOR

EXISTING awN UNJ( FENCE

GATE WI POSTS

w--

E--

T--

G--

1-

o

EF--

40-

TV--

F
E

~

0-0-

0_0_

------- ... ~------

- - - - EXISTING OR NEW RlW UNE

---- PAVEJlENT CENTER UNE AND Qq IIONUIIENT
UNE (Ii. AND lOR III

- )( - EXISTING WIRE FENCE

---- CUTUNE INDEX OF SHEETS
---- FILL UNE

---- GEOTEXTILE _ER
DRAWING NUMBER SHEET No.

3

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS) #3 - NORTH INLET CHANNEL (NrC) PROJECT

PROJECT CONTROL No. 470-04-31

DATE

SHEET OF
02 56

10 FLooP CONTROl DISTRICT
OF MARICOPA COUNTY

E/lG'NEER'NG DMSION

DRAWING NO. GENERAL NOTES
G2 & INDEX

2

NO.

m
"\'''~'t~~ ~~I(fNEO I ACC/JKK BY ~:E

Ii· .., "'~ DRAWN I JB/JP 06/05

~..~. ~~C:.::HE;;.cKE~D ..J.,1:=:BJ;-::L==..,...,....~--IL::.Ol:!::/D6~--1
~~.""l~h f1/;J[;\f.l KIRKHAM
~~A'~ LN~MICHAEL

~
DRAWING NUMBER
TO LOCATE
(NOT SHEET NO.)

SECTION LETTER
OR DETAIL NUMBER

~

DETAIL REFERENCE

(DELETED FROM PLAN SET. SEE APPENDIX "An OF SGC)
47-56

57-67

1
2
3

4-6
7-9

10-11
12

13-25
26-27

28
29-31
32-33

34
35-37
38·46

COVER SHEET & VICINITY MAP
GENERAL NOTES & INDEX
KEY MAP & GENERAL NOTES
GEOMETRIC SHEETS
TYPICAL SECTIONS
MISCEUANEOUS DETAILS
QUANTITY SUMMARY SHEET
PLAN & PROFILE SHEETS
PLAN & PROFILE - SOIL CEMENT BANK PROTECTION
NORTHERN AVENUE PROFILE ADJUSTMENT
SIDE WEIR STRUCTURE DETAILS
BEARDSLEY CANAL WASH CULVERT INLET DETAILS
CONJOINED WINGWAU AND OUTLET APRON DETAIL
DROP STRUCTURE DETAILS
BORJr'VG· & TEST P,'T LOGS
CROSS SECTIONS
APPENDIX A
MWD BEARDSLEY CANAL LINING IMPROVEMENTS

G1
G2
G3

G4-G6
G7-G9
01-02

Q1
C1-C13

C14-C15
C16

ST1-ST3
ST4-ST5

ST6
DS1-DS3

B1 B9
XS01-XS10

APPENDIX A
1-11

BORING HOLE / NUIlSER
(SEE SPECIAL PReYISlCWS)

TREE

-:i)(lf--')()(~ NEW WIRE FENCE



z-

~""'..!~.~WL~

FRS#3 DAN
1l!'L OTHERS

K E y
NTS

FRS#3
CHANNEL

MAP

O
TWO WORKING DAYS

BEFORE YOU DIG, CALL

263-1100
BLUE STAKE

C>
C>

NORTH
INLET

CHANNEL

MARICOPA COUNTY GENERAL NOTES

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS) #3 - NORTH INLET CHANNEL (NIC) PROJECT

PROJECT CONTROL No. 470-04-31

3

DATE

01/06

DATE

06/05

06/05

BY

BY

[Y,J t:\ () KIRKHAM
I..N~MICHAEL

KEY MAP & GENERAL NOTES

DRAWN JB/JP

DESlpNED ACC/JKK

CHE(.KED BJL

FLOOD CONTROL DISTRICT
OF MARICOPA COUI(TY

E1IGINEERING DIVISION

RI'\IlSION

DRAWING NO.
G3

2

NO.

9) All existing pavement marking, traffic signs and signal equipment that needs to be removed,
replaced, relocated or repaired because of contractor*s work will be done by the contractor
at his expense. All traffic signs that are removed shall be stockpiled on the project site and
the contractor is to notify the inspector when all signs have been removed. All new street
name signs shall be provided and installed by permittee at no expense to Maricopa County.

10) Pavement marking, signing and signal work will be inspected and will have to meet County
Standards before release of bond.

11) Asphalt mix design shall be submitted to MCDOT a minimum of 48 hours prior to placing
any asphalt courses. (Trench work exclUded.)

12) Prior to conducting excavation operations, the Contractor shall obtain from the Arizona
State Historical Preservation Officer (SHPO) (602) 542-4009, recommendations
regarding the need for cultural resources (archaeological) clearance. All discoveries of
human remains, cultural artifacts, or paleontological remains shall be reported to the
Arizona State Museum and MCDOT. Upon discovery, Contractor shall cease operations
in the vicinity of the find and protect the discovery area from further disturbance until the
find can be professionally investigated by the Arizona State Museum and MCDOT.

13) Prior to moving or destroying protected native plant species, the Contractor shall file a formal
Notice of Intent with the Arizona Department of Agriculture Native Plants (602) 542-6408.

14) Except under emergency conditions, roads shall not be closed for construction activity unless
prior approval is obtained from the Transportation Director or his representative.

15) All box culverts constructed in the public right-of-way shall comply with Arizona Department of
Transportation (ADOT) latest design specifications and standards. Minimum clear height of box
culvert shall be 4 feet.

16) Prior to installation of curb, gutter, sidewalk, base course and wearing surface, submit soil testes)
of sub-grade and revised pavement design/calculations to the Maricopa County Department of
Transportation for review and approval. If sub-grade stabilization is required, the area stabilized
shall be from back of sidewalk to back of sidewalk and match the stabilization depth of the
pavement structure.

All construction shall conform to the latest Maricopa County Department of Transportation
(MCDOT) Roadway Design Manual and M.A.G. Specifications and Maricopa County Spacial
Provisions for Construction of Street mprovements.
Contractor shall obtain necessary MCDOT permits prior to construction within County
Right- of- Way
The engineering designs on these plans are only approved by Maricopa County
Department of Transportation in scope and not in detail. Construction quantities on these
plans are not verified by Maricopa County Department of Transportation. Approval of these
plans are for permit purposes only and shall not prevent Maricopa County Department of
Transportation from requiring correction of errors in the plans where such errors are
SUbsequently found to be in violation of any law, ordinance, health, safety, or other design
issues.
Contractor shall notify the MCDOT Inspection Department at least 24 hours in advance of
any construction at (602) 506-8606.
An approved set of plans shall be on the site during construction and inspections.
Contractor performing construction or excavating operations is responsible for locating,
relocating and!or protecting a/l utilities in conflict or within the clear zone, at no expense
to Maricopa County.
All compaction and backfill within County right-of-way shall conform to the MCDOT
Supplement to MAG. Specifications. Backfill under existing pavement, curb and gutter
or within two feet (2*) or less from the edge of pavement shall consist of ona-half (1/2)
sack CLSM.
All structures, such as manholes, valve box & covers, and monitoring wells must be marked
with at least two reflective yellow flex post when Structures are located outside the
traveled way and within the right-of-way. (*Applies only when there is no curb!)



DATE

DATE

SHEET OF
04 56

06/05

01/06
06/05

I
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I

LUI
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~I

~I
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I
I

if: --

28

REVISION

ROOt> CONTROL DISTRICT
OF /llARICOPA COUNTY

ENGINEERING DNISION

Eo 1/4 CORNER, SECTION 28
FOUND MCDOT ALUMINUM CAP
N 936704.50
E 534090.48
ELEV:;1269.63

DRAWING NO.
64

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS) #3 - NORTH INLET CHANNEL (NIC) PROJECT

PROJECT CONTROL No. 470-04-31
BY

2
s

NO.

NE. CORNER, SECTIoN 33
FOUND MCDOT ALUIIINUM
CAP IN POTHOLE
N 934069.01
E 534074.53
ELEV=1253.38

75' CANAL R/W
235'x150' TCE

(for RCB Construction)

N.1/4 CORNER SECTION 33
FOUND MCDOT ALUMINUM
CAP IN POTHOLE
N 934080.31
E 531435.51
ELEV:;1277.69

N.W. CORNER, SECTION 33
FOUND MCDOT BRASS CAP
IN HANDHOLE
N 934079917.7238 2~ 200 4jO
E 528 . SCai. in Feet

_-Eu=Y=DQ1.21~O;~~i.~~"!L----_I__

I
I
I
I

lUI
~I
~I
~I
~I
~I
I
I
I
I

_LSO(J'~3"W _

Nocr20'49"E
-------2635.54-----

.... PROJECT BENCHMARK J265
N=928828.31, E:;531580.08, Elev:;1231.05

Note: Additional Project &nc/lmarks and Control Points
are shown on Record of Survey dated 10-22-04
by Consultant Engineering Inc. (CEI)

40' STREET R/W

33' STREET R/W 4HH-

BASIS OF SURVEY

THE COORDINATES SHOWN ARE
US STATE PLANE 1983 (AT GROUND)
ZONE IS ARIZONA CENTRAL 0202
DATUM IS NAD 1983 (CONUS)
GEOID MODEL IS GEOID99 (CONUS)
THE PROJECT LOCATION USED IS A
CEI CONTROL POINT # 5000

LATITUDE:;33'33'05.44869"
LONGITUOE=112"28'13.25470"
HEIGHT:;1141.647

GROUND NORTHING=928752.397
GROUND EASTING=531387.997
ELEV:;1234.665

THE GRID TO GROUND SCALE FACTOR USED IS
1.0001228150

I
I
I
I
I
I
I
I
I
I
I
I

~----"70' STREET R/W--:
. I

I
I

~

~
~
~
en
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~
CO...,
~

o
o
+o
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60' TCE FOR
SOIL CEMENT
INSTALLATION

PRIVATE PROPERTY
TRACT 'B'DRAINAGE ESMT

SONORAN RIDGE ESTATES~

c
o
+
lOen.....

E.1/4 CORNER,SECTION 33
FOUND MCDOT ALUMINUM CAP
N 931428.35
E 534057.63
ELEV:;1238.61

Nocr22'OO"E
------2640.72 ------

0 1
-t.~.

i
~I
~I
~I
~I
~Ioi

~I

I
I

I

I
I~
I~

~I
~I
~I
~I
~I
~
<\II

I
I
I
I

o
o
+
10
".....

oo
+
~.....

5200'
NIC 0

R/W ':i?
10
10.....

MiD-SECTION UNE
CONTROL UNE FOR
SOIL CEMENT BANK
PROTECTION (SEE
DWG NO. C14-C15)

60' CANAL RlW
64' CANAL R/W

75' CANAL RlW

J 'CURVE DAT,- (\
NO lr=NGTH 4ENTRAL ANGLE RADIUS TAl GENT

(J) 09.09 04'47'32' 2500.00 1~.61

(
CD (WO.~ \ <!..5'41'42? 670~ d~
<D 131.97 25'12'18" 300.00 67.07

<D 178.44 26"12'53' 390.00 90.81

® 244.44 35'00'47' 400.00 126.17

<]) 250.17 39'48"56" 360.00 130.37

\: \?~
~

SECTION 4, TOWNSHIP 2 NORTH, RANGE 2 WEST AND
SECTIONS 28 AND 33, TOWNSHIP 3 NORTH, RANGE 2 WEST,

OF THE GILA AND SALT RIVER MERIDIAN,
COUNTY OF MARICdPA, STATE OF ARIZONA

NORTH INLET CHANNEL CST ~

UNE USED FOR NORTH INLET
CHANNEL PLAN & PROFILE AND
CROSS SECTIONS (SEE DWG. NOS.
C8-C13 & XS07-XS12)

TCE FOR SOIL CEMENT PLANT
STAGING AREA (THIS PROJECT)

N.1/4 CORNER SECTION 4 &
S.1/4 CORNER, SECTION 33
FOUND 1/2" REBAR
N 928797.67
E 531402.49
ELEV:;1236.54

_Nocr23'42'E _
2643.61

NOU21'41"E
------- 2640.28-----

/{.-.\if.,'\ ~'\ •f.p

7fSt1

o
o
+
10
;,;

15.''''

oo
+

~

N.W. CORNER, SECTION 4 &
S.W. CORNER SECTION 33
MCOOT ALUMINUM CAP

N.E. CORNER, SECTION 4 &

FUTURE R/W FOR NIC SOUTH

NEW FCDMC R/W

S.E. CORNER, SECTION 33
FOUND MCDOT BRASS CAP
IN POTHOLE
N 928788.12
E 534040.98
ELEV~217.09

NORTH INLET CHANNEL CENTERLINE
GEOMETRY DATA

PT # PT DESC STATION NORTHING EASTING

(1) START 150+00.00 928661.03 531244.25

(2) PC 155+41.20 929102.18 531557.76

(3) PI 156+67.37 929205.03 531630.1l4

(1) PT 157+85.64 929331.19 531531.70

(5) PI 169+03.43 930448.96 531639.24

(6) PI 183+13.12 831858.62 531647.61

(7) PI 198+86.73 933432.21 531656.25

(6) PC 202+65.37 933610.82 531661.01

(p) PI 203+91.44 933936.88 531662.60

@ PT 205+07.91 934036.39 531585.1Q

® PI 207+85.79 934255.73 - 531414.56

@ END 209+25.00 934255.73 531275.36

FRS#3 CHANNEL ~ USED
FOR PLAN & PROFILE AND
CROSS SECTIONS

:l:.
"'"<\I
in
"'"b>co
<:
0.
0>
cO
~<\I

__<:s

~ ~g 0':) 0

~ 6 +
~

~ ~ C"I
~..,.

W.1/4 CORNER;SECTION 4
FOUND ALUMINUM CAP

Nocr36'42"W _
__--:S~0~cr~3~6~'O~8:_'"E=------...------2638.64--

2835.85 ~

SOcr~'29"E.-__L
27c:-~]--- I 40' TCE

4 I
I
I
I

FRS#3 CHANNEL CENTERLINE
GEOMETRY DATA

# PT DESC STATION NORTHING EASTING

) START 509+46.71 924832.3t 530881.04

~ PI 5i»+~.37 Q24870.2D 530910.05

~ PC 511+15.30 9241170.34 5309n.82

~ PI 512+1U1 Q25057.00 531036.44

~ PT 513+24.39 925148.23 531087.62

~ PI 513+Q7.D4 925211.59 531123.17

~ PC 514+38.43 925248.48 531141.QS

) PI 515+Q1.35 Q2531U.74 531211.32

& PT 517+39.13 925537.84 531214.74

~ PI 517+61.411 Q25559.9ll 531215.24

• PI 523+Q5.23 9261Q3.84 531226.23

l PI 527+82.23 Q26580.64 531226.00

I PI 533+73.82 927172.23 531226.38

I PI 538+48.75 927844.87 531243.19

I PI 64B+29.4Q 926427.59 531247.27

PI 548+62.95 928661.04 531244.25

PI 551+07.81 Q2B905.B9 531243.15

PC 551+15.19 928913.26 531243.42

PT 551+82.26 928980.29 531245.90

PI 552+47.16 929039.88 531276.68

PC 553+33.37 929116.48 531316.25

PI 554+24.18 929197.16 531357.Q2

PT 555+11.81 929287.95 531359.67

END 555+23.65 929299.78 531359.90



DATE

DATE

SHEET OF
05 56

06/05
06/05
01/06

BY

GEOMETRIC SHEET

R ION

FLOGD CONTROL DISTRICT
OFMARICOPA COUNTY

ENGINEERING DMSIOH

-j--'

--t---~
.-------- --0

CO....

DRAWING NO.
G5

WHITE TANKS FLOOD REfARDING STRUCTURE
(FRS) #3 - NORTH INLET CHANNEL (NIC) PROJECT

PROJECT CONTROL No, 470-Q4-31
r---:;::::::~~~ BY

o
o

---J;------
"...

2
3

NO.

5<1 0 5<1 100
ww.«; !

SCale in F8&I

NOTES
1. STATION AND OFFSET ARE BASED OFF NORTH

INLET CHANNEL CONSTRUCTION CENTERLINE.
SEE DWG NO G4 OR GEOMETRIC LAYOUT.

2. CHANNEL TOE OF SLOPE IS A CONSTANT 27.5 FT
(LT & RT) FROM MEANDERING LOW FLOW
CHANNEL (EXCEPT AT TRANSITIONS INTO AND
OUT OF DIVERSION STRUCTURE CULVERTS AND
DROP STRUCTURES)

0 :3:
(Q ~

in ~ NORTH INLET

" ~ CHANNEL CST ~

0
~

:3:
0 ~+

- tI)
(Q....

TOE

LOW FLOW
CHANNEL CST

LOW FLOW CST ~ GEOMETRY

oo
-----r;.!, ----\---

(Q....

PT # PT DESC RADIUS STA/OFFSET NORTHING fASTING

@ START 154+47.93,0.00 929026.15 531503.73

GJ)
PC 155+41.20,0.00 929102.18 531557.76
PI 400.00 156+63.42, 19.43 R 929205.03 531630.84

PT 157+85.64 0.00 929331.19 531631.70

@) PI 158+48.04,0.00 929393.60 531632.12

@)
PC 160+24.03,0.00 929569.59 531633.31
PI 500.00 160+40.50,0.00 929586.05 531633.42
PT 160+56.93 1.08 R 929602.47 531634.61

GV
PC 161+83.65,9.46 R 929729.13 531643.86
PI 1200.00 162+85.46, 16.15 R 929830.90 531651.32
PT 163+86.95 5.58 R 929932.45 531641.33

@ PI 164+40.50,0.00 929986.04 531636.12

@) PI 165+30.50,0.00 930076.04 531636.73

GV
PC 165+82.92,3.84 R 930128.43 531640.92

PI 400.00 166+21.24,6.64 R 930166.73 531643.98
PT 166+59.40 2.10 R 930204.92 531639.70

®
PC 167+32.42,8.59 L 930278.00 531631.50

PI 400.00 167+88.30,13.23 L 930333.92 531625.23

PT 168+43.85 4.21 L 930389.41 531634.63

@ PI 168+69.74,0.00 930415.27 531639.02

(Ii§) PI 169+59.74,0.00 930505.27 531639.58

@
PC 171+16.64,7.65 L 930662.21 531632.86

PI 500.00 171+55.79,9.56 L 930701.37 531631.18

PT 171+94.76 5.34 L 930740.32 531635.63

@
PC 173+13.80, 7.54 R 930859.28 531649.21
PI 475.00 173+69.98, 13.61 R 930915.42 531655.62
PT 174+26.01 6.34 R 930971.49 531648.69

®
PC 175+04.20,3.80 L 931049.74 531639.01

PI 500.00 175+50.36,9.79 L 931095.93 531633.29
PT 175+96.83 7.16 L 931142.39 531636.20

G PI 177+23.09,0.00 931268.61 531644.11

NOTE

SEE DWG NO G4 FOR LOCATION OF POINT (1) AND NIC CENTERLINE.
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Scale in Feel
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SRE DRAINAGE EASEMENT
(PRIVATE PROPERTY)

________--L-_

0 S;:

<0 ~

LOW FLOW in S;: NORTH INLET
CHANNEL "'- ~ CHANNEL CST ~

-
S S Q ~ ~

0
0 0

+ + + +
0 to o ---
co co 01 01
~ ~ ~ ....

DATE

DATE

06/05

06/05

01/06

BYR~V1SION

GEOMETRIC SHEET

f11 ~f) KIRKHAM
LNIAJ..:l MICHAEL

DESI(3NED ACC/JKK

DRAWN JB/JP
CHEc;KED BJL

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

EJlGlHEERIHG DIVISION

I
I

Lu
):.
<:(

~---J
o

DRAWING NO.
G6

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS) #3 - NORTH INLET CHANNEL (NIC) PROJECT

PROJECT CONTROL No. 470-04-31
; ...~ :.. ;. BY

3

NO.

vOTES LOW FLOW CST ~ GEOMETRY
STATION AND OFFSET ARE BASED OFF NORTH

PT # PT DESC RADIUS STAlOFFSET NORTHING EASTfNG PT # PT DESC RADIUS STAlOFFSET NORTHING EASTING
INLET CHANNEL CONSTRUCTION CENTERUNE.
SEE DWG NO G4 OR GEOMETRIC LAYOUT. @ PI 180+87.44,0.00 931632.95 531646.27 @ PI 190+30.50,0.00 932575.99 531651.55

CHANNEL TOE OF SLOPE IS A CONSTANT 27.5 FT PC 181+22.12, 1.76 L 931667.64 531644.71 PC 191+37.59,5.43 L 932683.11 531646.71
(LT & RT) FROM MEANDERING LOW FLOW @ PI 400.00 181+46.14,2.98 L 931691.66 531643.63 @ PI 700.00 191+74.85 7.31 L 932720.39 531645.03
CHANNEL (EXCEPT AT TRANSITIONS INTO AND PT 181+70.13 1.32 L 931715.64 531645.44 PT 192+12.11 5.23 L 932757.63 531647.31
OUT OF DIVERSION STRUCTURE CULVERTS AND PC 182+02.52,0.93 R 931748.02 531647.88 PC 194+11.68,5.93 R 932957.14 531659.57
DROP STRUCTURES) @ PI 425.00 182+29.66,2.81 R 931775.15 531649.93 @ PI 400.00 194+38.63, 7.44 R 932984.08 531661.23

PT 182+56.82 1.22 R 931802.32 531648.49 PT 194+65.54 5.32 R 933011.00 531659.25

@) PI 182+77.64,0.00 931823.15 531647.40 @)
PC 196+34.57,8.05 L 933180.10 531646.82

PI 500.00 196+64.28, 10.40 L 933209.82 531644.63

@ PI 183+67.64,0.00 931913.14 531647.91 PT 196+94.07 9.20 L 933239.60 531645.99

@
PC 183+79.99,0.76 L 931925.50 531647.21 @ PI 199+30.49,0.00 933475.97 531656.80
PI 425.00 184+04.97,2.30 L 931950.49 531645.82 @PT 184+29.94 0.71 L 931975.45 531647.54 PI 200+20.49,0.00 933565.96 531657.93

@
PC 184+47.59,0.42 R 931993.09 531648.76

@
PC 200+89.06,4.10 L 933634.58 531654.70

PI 400.00 184+68.83,1.77 R 932014.32 531650.23 PI 700.00 201+26.04,6.31 L 933671.58 531652.95

PT 184+90.09,0.86 R 932035.59 531649.43 PT 201+63.04 4.60 L 933708.56 531655.12

PI 185+10.08,0.00 932055.58 531648.69 @) PI 202+62.86, 0.00 933808.32 531660.98

PI 186+00.08,0.00 932145.58 531649.18 ®
PC 202+65.37, 0.00 933810.82 531661.01

PI 360.00 203+91.44,21.44 R 933936.88 531662.60
PC 186+11.71,1.39 R 932157.21 531650.64 PT 205+07.91 0.00 934036.39 531585.19
PI 600.00 186+86.17,10.28 R 932231.62 531659.94
PT 187+60.53 0.58 R 932306.03 531650.64

@
PC 187+77.62, 1.65 L 932323.12 531648.50
PI 550.00 188+39.42,9.72 L 932384.97 531640.78
PT 189+01.463.76 L 932446.98 531647.08

® PI 189+40.50,0.00 932486.00 531651.05

NOTE

SEE DWG NO G4 FOR LOCATION OF POINTS @&@AND NIC CENTERUNE.



12' B' 46' 23.5' "+E Varies .. I

SECTION @ STA 539+00
NIC SOUTH INTERIM CHANNELIZATION
NTS

SECTION @ STA 545+00
NIC SOUTH INTERIM CHANNELIZATION
NTS

SECTION @ STA 548+00
NIC SOUTH INTERIM CHANNELIZATION
NTS

SHEET OF
07 56

06/05

01/06

BY DATERE ION

O FLooD CONTROL DISTRICT
OF MARICOPA COUNTY

EJlGlNEERlNG DNISION

DRAWING NO.
G7

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS) #3 • NORTH INLET CHANNEL (NIC) PROJECT

PROJECT CONTROL No. 470-04-31
BY DATE

2
3

NO.

49'

NIC SOUTH INTERIM CHANNELIZATION NOTES

1. SEE DWG NO C6 FOR LOCATION OF INTERSECTION
OF CONSTRUCTION CENTERLINE AND NORTHERN
AVENUE CENTERLINE

2. ALL TYPICAL SECTIONS ARE LOOKING NORTH
UNLESS NOTED OTHERWISE

3. SEE DWG NO C6 FOR CHANNEL LAYOUT FROM
STA 547+00 TO NORTHERN AVENUE

4. TRANSITION OF CHANNEL BOTTOM
WIDTHS SHALL BE UNIFORM BETWEEN
SECTIONS AT LOCATIONS SHOWN

46'

RlW

SECTION @ STA 549+15.91
NIC SOUTH INTERIM CHANNELIZATION

,NTS

72.5'

7.5'

i
i
i
i---1%"- -_~_t~-------

..------~--------......-===-......--
----- "'1--..:..-.

LOW FLOW CST
~

(SEE DWG.
NO. G5 & G6)

PROTECT EXISTING
FIBER OPTIC LINE
DURING CONSTRUCT.!Q!o1" ./L (J"\
l/-h...d ~.~)

NIC CST
~

(SEE DWG.
NO. G4)

I I

I ! MEANDER CHANNELi I! C VARIES 0' TO 12'± RT!J VARIES 0' TO 10'± LT
1-'__L-__~. (SEE DWG. NO. G5 & G6)
i !
i I

PROFILE

200'

MID
SECTION

LINE
VARIES

NORTH INLET CHANNEL

72.5'

20'
CST ~

VARIES 8'1 TO. 4:1

r
o

8'

RlW

4'

64'

LIMITS OF

MWD RlW

ATiVE SEEDING CHOLLA WASH BANK PROTECTION
TYPICAL SECTION LOOKING NORTH
NTS

RlW
75' ,

RlW
LINE

BEARDSLEyl
CANAL RlW;

i
I
I
i,
! 15' VARIES 30' TO 60' 27.5' 27.5' VARIES 30' TO 60' 15'

__ i l---:M-:-:AI~N:-::T=-.---t------="':"":":==---=-=--:""'="'-=":~------+---i-~~---t,--~::':"'::~---+~~~~~~~--Jf--M-Al~N~T-.--j

-~'~~~::-~.~1----------- i i~'!- - - - - - - - - - - - - - - - - - - - - - - ---~ - - - - - - -j.- - - - - - - - - - --
------__ 1"__ _ i i

4''\ _.=:::----......-- i i
...-:.-- i i

!

8'
! PLACE D..,=18- RIPRAP TOE 2' I

! AT TOE OF SOIL CEMENT HANDRAIL PER COP i
! WEST SIDE SLOPE =1.25:1 STD DET P-1173 !
,! I !!, OF RIPRAP ~

-~~~!~~~~~~l~;~~~~~~~~~~~~~~B;~~/;~;I;~;~~;;~~~~M~;;:~!;T:m:N~------'B-E-AR-D-SLE-~y¥J-_J/7/--------
95" SPD & PER MAG

TOE DOWN SOIL CEMENT PER STD SPECS 211 CANAL

SEC 222 OF SPECIAL
PROVISIONS

NIC CHANNELIZATION NOTES
1. ELEVATION OF PROFILE GRADE LINE SHOWN

IN PLAN AND PROFILE SHEETS IS AT LOW FLOW
ELEVATION AND STATIONING IS ALONG NIC CST ~.



R/W CST Cf
60.6' 1.. ---i

I
I
I
I

9.0' ! 9.0'

-------------------~--------,, , ,

MATCH EXISTING
WASH

NOTE:
SEE ·WASH LOW FLOW CHANNEL" TABLE,
DWG NO C6 FOR POINTS AND ELEVATIONS

STA 555+24.00
NTS

R/W

49.5' 20.7' 25.0'

CST ~

17.0' 34.1' 24'

CANAL
MAINTENANCE

15.2' ROAD

i
i
;.
I
i
i
I,

, I '"........ -- L ..//

DUMPED RIPRAP·
PER PLAN

i
i
i
i
i
i
i
!-----------1---_i ................
i ...............
i "\.

"\.

STA 553+50.00
NTS

---
EXISTING
WASH

BEARDSLEY
CANAL

9" RENO
MATTRESS

FRS#3
CHANNEL ~

EQUALS
CST ~

R/W

35.2' 41.7' 49.5' 23.5' 22.0' 24.0' 70.3'

CANAl.
MAINTENANCE

ROAD

BEARDSLEY
CANAL

11/) l;\ (.l KIRKHAM
lJ'!CANMICHAEL

DRAWN JB/JP 06105
DESI(iNED ACC/JIO< 06105

CHEcKED BJl 01/06

-----

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS) #3 • NORTH INLET CHANNEL (NIC) PROJECT

PROJECT CONTROL No. 470-Q4-31
• BY DATE

NO. R6 ION BY IlATE

VI FlOOfJ CONTROL DISTRICT
OF MARICOPA COUNTY

E/lG'NEERlNG DN'SION

95% SPD COMPACTED FILL
PER MAG STD SPECS 211 1-+3 t-----------4--JI----I

2

SLOPE = 1.0% MIN. / -----

/
/

/
_./

--

EXISTING
WASH

!
I
i
i

---------~--, i
\. i
\. i "'-------\.------1"- .....

I
i
I
i

CROSS SECTIONS
BEARDSLEY CANAL WASH

LOW FLOW CHANNELIZATION
NORTH OF NORTHERN AVENUE

STA 550+70.00
NTS

9" RENO
MATTRESS

---

i--J _
--

DRAWING NO. TYPICAL SECTIONS SHEET OF
~ 06 ~



NORTHERN AVE.
CST.~

2'
SHOULDER

12'

0.02'/(t

PREPARE SUBGRADE
PER SECTION 301

PROPOSED BOX
CULVERT

12'

0.02'/(t

4- ABC PER
SECTION 310

2'
SHOULDER

GUARDRAIL PER MAG
STD DET 135

COMPACTED EMBANKMENT
FILL (95% SPD) PER MAG
STD SPECS 211

RENO MATTRESS
BANK PROTECTION

-
._~-

NORTHERN AVE
TYPICAL ROADWAY SECTION
FOR PROFILE ADJUSTMENT

NTS

3

NO. REVISION BY DATE

0- FLOOP CONTROL DISTRICT
OF ftfARlCOPA COUNTY

EtJG'NEERlNG DMS'ON

SHEET OF
09 56

01/06

06/05
06/05

DRAWING NO.
G9

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS) #3 • NORTH INLET CHANNEL (NIC) PROJECT

PROJECT CONTROL No. 470'{)4-31
BY DATE



BOX CULVERT

PROFILE
WINGWALL

HANDRAIL PER COP
STD DET P-1173

PLAN

SEE NOTE 1

15' MAINTENANCE ROAD

/

SEE TYPICAL
SECTION
(THIS SHEET)

7

NOTE:
SEE PLAN/PROFILE SHEETS FOR MAINTENANCE RAMP LOCATION.

MAINTENANCE RAMP DETAIL
NTS

NOTE:
1. HANDRAIL TO EXTEND ACROSS

HEADWALL AND DOWN TO ENDS OF
WINGWALLS

2. ALL HANDRAIL TO BE PAINTED PER
SPECIAL PROVISIONS.

BOX CULVERT
WINGWALL RAILING DETAIL

NTS

DATE

DATE

SHEET OF
10 56

01/06

06/05

06/05

BY

BY

MISCEllANEOUS DETAILS

M~I? KIRKHAM
l..N~ MICHAEL

CHECKED BJL

.. DESIGNED ACC/JKK
DRAWN JB(JP

RtvlSlON

0- FLOOD CONTROL DISTRICT
. OF MARICOPA COUNTY

E/'IGINEERING DMSION

DRAWING NO.
01

WHITE TANKS FlOOD RETARDING STRUCTURE
(FRS) #3 - NORTH INLET CHANNEL (NIC) PROJECT

PROJECT CONTROL No. 470-04-31

NO.

9N RENO MATTRESS

NOTE: ~,p'\
TURN DOWN IS REQUI ED AT ALL EDGES OF
RENO MATTRESSES I TERFACING WITH
MAINTENANCE ROADS ( " DG over 4" ABC),
DUMPED RIP-RAP ( THICK), OR EXISTING
GROUND. TURN 0 N IS NOT REQUIRED
AT TOP OF SLOPE, OR AT EDGE OF
CONCRETE STRUCTURE

--.,~"-.)\.,,.-- 3..,
//y//~ ) 0 Or "'/..,

~db

"0fJ)s:<.9PO 0 0
0

~ d 7"~OO 'V':i
-?()
~HICK DUMPED

RIPRAP ANfJ/-QR--

MA~AW:Jce-'-RAMP _ 10 J A

~4' ty'~
S A 550+00 To STA 555+24

RENO MATTRES IP-RAPlMAJNT. RAMP TURNDOWN DETAIL
NTS

PREPARE SUBGRADE
PER SECTION 301

TYPICAL SECTION 
MAINTENANCE ROAD
NTS

2" DG OVER
4 N ABC PER
SECTION 310

TOP OF EMBANKMENT
AS INDICATED BY PLAN
& PROFILE SHEETS





3

DATE

DATE

SHEET Of
12 56

01~

BY

t?}.. . FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

EN1$'/II£ERl/lIO IJIVISION

REViSE OIJANlflIES AND EM
CI-WlGE RENO MAT AND R RAP AmtTY

CflAWlNG NO.
Q1

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS) *3 - NORTH INLET CHANNEL (NIC) PROJECT

ROJECT CONTROL No. 470-{)4·31

NO. ~ION

(1) INCREASE TOP SLAB THICKNESS ON ADOT STANDARD DETAlLS-", CLEAR COVER TO BE 1- tlZ" ON BOTTOM REINFORCEMENT IN TOP SLAB.
(2) OUTLET HEADWALL, WINGWAU.S NJD APRON PER J.DOT STD. 8-04.10 & 8-06.10.

QUANTITY SUMMARY
NORTH INLET CHANNEL

~. ~ .

SHEET NUMBERS
TOTAL

BID OUANTITY

No. DESCRIPTION UNIT C1 C2 C3 C4· C5 C6 C7 C8 C9 C1D C11 C12 C13 C14 C15 C16

215-1 NIC SOUTH INTERI'" CHANNEL EXCAVATION CY 260 5071 9293 14,624-
215-2 Nle CHANNEL EXCAVATION (SEE TOTALJ CY 19833 39,687 39,667 39,667 39,667 39667 19833 238,001

215-3 BEARDSLEY CANAL WASH EXCAVATION CY 70l)_ 7073
220-1 PLAIN DUMPED RIP RAP CY

~-= ~
V -8<f&

~ 7 i'""~ ~
[)50 • 18" WI FILTER FABRJC -f,65&- 141

~t
,

~o /"'"' 1,805

221·1 g" RENO MATTRESS BANK PROTECTION SY .~

.~ ~~ ~
6181 9'626

222-1 SOIL CEMENT BANK PROTECT/ON AT CHOUA WASH CY ~ 3,045 1322 4,367
334-1 ASPHALT PAVEMENT REPLACEMENT SY 318 318

336-2 NEW SURVEY UARKER (MAG STD DET 1201 EA 1 1 1 1 4-
344-1 OECOUPOSED GRANITE ROAD SURFACE; DG (2") OVER SY 438 1,487 3,000 3,000 2,667 3,000 2,667 1,337 809 18,385
310-1 ABC ('I") (O&AI ACCESS ROADS & RANPS)

350-1 & 2 REMOVE BEARDSLEY CANAL L.F 226 194- 420
350-3 REUOVE BEARDSLEY LATERAL 9 CANAL L.F 240 240
350-4 REMOVE 2·40" CUPs AT NORTHERN AVENUE LS 1 1
350-5 REUOVE ASPHALT PAVEUENT AT OUVE AVE SY 318 318
350-6 REUOVE CANAL II)JNT ROAD GATES EA 1 :2 3
350-7 REUOVEIREPLACE FRSII3 CHANNEL GATE EA 1 1

415-1 GUARDRAIL (/JAG STD OET 135) L.F 106 106
430-1 NATIVE SEEDING AC 0.57 2.79 2.79 1.69 2.53 2.69 1.20 0_28 0.28 14.82
505-1 SIDE WEIR INLET TO DIVERSION CULVERT AT LS 1 1

OUVE AVENUE
505-2 OUTLET HEADWALL,WINGWALLS & APRON FOR LS 1 1

DIVERSION CULVIERT AT OLNE AVENUE
505-3 DIVERSION CULVERT AT OLIVE AVENUE 2-10r5 RCBC L.F 331 331
505-4 RCBC DIVERSION CULVERT,INLET & OUTLET LS 1 1

HEA£MALLS, WINGWALLS & OUTLET APRON
AT NORTHERN AVENUE ~ 10'xS'x392.5'

505-5 INLET STRUCTURE TO WASH CULVERT AT EA 1 1

NORTHERN AVENUE
505-6 RCBC WASH CULVERT, OUTLET HEADNALL, LS 1 1

WINGWALl.S & APRON AT NORTHERN AVENUE
4-12'x6')(117'

505-7 BEItRDSLEY CN/AL REPLACEIIENT LINING L.F 194- 194
AT OUVE AVENUE

505-8 UTERAL g CANAL REPLACEIIENT UNiNG L.F 240 240
AT OUVE AVENUE

505-9 BEIlRDSLEY CANAL UNING AT NORTHERN AVENUE LF 22/5 226

{~5()5-10 PRECAST SLAB CROSSING OVER TURNOUT EA 1 1
~AT OUYE AVENUE

507-1 DROP STRUCTURE H=6.25' EA 1 1
507-2 DROP STRUCTURE H=4.SO' EA 1 1 2
507-3 DROP STRUCTURE H=3.5O' EA 3 2 5
520-1 HANDRAIL PER COP DET P-1173 L.F 185 152 201 600 300 1438
520-2 CANAL SECURITY GATE EA 1 2 3

NPI IJAlNTENANCE RAAfPS EA 2 1 1 3 2 1 10

NPI FiLl CONSTRUCTION CY 2,900 1360 250 382 4892

•

•

•
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NOTE:

DRAWINGS C1-C3 ARE FOR INFORMATION,
ONLY. FUTURE CHANNEL IMPROVEMENTS
WILL BE CONSTRUCTED WITH THE NIC
SOUTH p~OJECT.
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20 O_~z=-= i
Scale in Feet

() CONSTRUCT ()

NIC SOUTH INTERIM CHANNEL
EXCAVATIoN PER SECTIONS
DWG NO G7,X-SECTIONS DWG
NO XS01-><'S02 & DETAILS
THIS SHEH

5.071 CY

O
TWO WORK'NG P,.,YS

BEFORE YOU DIG, CALl.

263-1100
BLUE STAKE

if
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10 11000 CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DMSION

WHITE TANK$ FLOOD RETARDING STRUCTURE
(FRS) #3 - NOf\TH INLET CHANNEL (NIC) PROJECT

PROJ~CT CONTROL No. 470-04-31
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1 EA

1 EA

1 EA

1 EA

o,o,TE

SHEET OF
18 58

185 LF

01/08

10105

438 SY

21KJO CY

9,293 C

DUMPED RIPRAP D5iF18'
30" THICK WI FILTER FABRJC

9" RENO MATTRESS BANK
PROTECTION TO UMITS SHOrI'N
IN PLAN, PER TYP SECTIONS,
DWG NO G7&G8 & TURNDONN
OETAlL,DWG NO 01

NIC SOUTH INTERJM CHANNEL
EXCAVATION PER SECTIONS
DWG NO GT.X-SECTIONS DNG
NO XS01-X502 & DETAILS
THIS SHEET

O&U RAKP PER OET
DNG NO.D1

OIU ROAD PER TYPICAl..
SECTION DNG NO. 01

DROP INLET PER DETAILS
DWG NO.'S sn I ST5
COIJPACTED FIWEItlBANKItAENT
PER TYPICAl.. SECTION (550+69)
DWG NO GIS (NPI)

NEW SURVEY UARKER PER .liAG
STO DETAIL 120-2. TYPE '0'

OUTLET HEADNIILL I WINGWALL
PER ADOT STD DET NO ~04.10,

2:1 SLOPE. U' SKEW & OUTLET
APRON PER AVOT STD DETAIL
£J..08.10.ANO DRAWING ST-II
4-12'x6'x117' RCBC PER AVOT STD
DETAIL B-02AO,AND DRAWING ST-6
(IJOOIFIED FROIJ 8' TO S' HEIGHT)

BEARDSLEY CANIIL WASH LOrI' FLOrI' 7073 CY
EXCAVATION PER TYPICIIL SECTIONS
DWG NO GS & PER DETAILS
THIS SHEET

HANDRAiL PER coP STD
DET P-1173 AND PER DETAIL

1 PEClFICATIONS

SHEET INDEX .lW'

IMTl AlP

_ Z-.

FLOOD CONTROL DtsTRICC
OF M4R.ICOPA COUNTY

rHGINU1IlNG_

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS) #3 • NORTH INLET CHANNEL (NIC) PROJECT

OJECT CONTROL No. 470004-31
BY

®

o
®

ill REUOVE 2-60" CliPs

®
@

®
®RT

TOP RT

R

TOE RT
TOP RT

OT Oll RT

TOll
OTTOM LT

PT L

80TTOlI L
8 T

END RT

80T 0lI RT
80TTO

TOE RT

T RT
BOTTOlI RT

TOP RT
TOE R

122U5 P T

1 T
12. T.1

L

14.1lO R

72M

48.47 R

3+

.0

653+33.37

553+600

553+

553+ 000
663+ 0.00

o
o /,/ R

OTT LT

553+00

(

iI:

20 0 :lO 10
.,....- i

_IIIFMI

w
Z l:=:"~==='i:'

::::::i1=~::-::::-:-..::.:r~L...::~~:fk---+-4-1~=~+1!!l
J:o tr.::--=...-..I-=---d-:~

~E.li;:.:~~~~"'"
~

1---======:::::::::3

1238

1234

1230

NOTE
SEE CNiG NO G4 FOR CURVE
DATA IN BEARDSLEY CM/AL WASH



LS

DATE

DATE

SHEET OF
18 58

1D/05
10/05

01/06

BY

BJL
JB/JP
JKK

CONSTRUCT

REVISION

Ml;\!tKIRKHAM
l..N~'MICHAEL

pLAN AND PROFILE
STA 547+00 TO STA 556+00

flOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DMSION

9" RENO MATTRESS BANK ~"SY

PROTECTION TO LIMITS SHOWN
IN PLAN. ptR TYP SECTIONS,
DWG NO G7&G8 & TURNDOWN
OETAIL. DWG NO D1

NIC SOUTH INTERIM CHANNEL 9.293 CY
EXCAVATION PER SECTIONS
DWG NO G7.X-SECTIONS DWG
NO XS01-xS02 & DETAILS
THIS SHEET

O&M RAMP PER DET 2 EA
DWG NO.Df

O&M ROAD PER TYPICAL 438 SY
SECTION ·OWG NO_ D1

DROP INLET PER DETAILS 1 EA
DWG NO.'S ST4 & ST5

COMPACTED FILUEMBANKMENT 2900 CY
PER TYPICAL SECTION (550+69)
DWG NO G6 (NPI)

NEW SURVEY MARKER PER MAG 1 EA
STD OIETAfL 120-2, TYPE 'D'

OUTLET Hf=ADWALL & WINGWALL 1 EA
PER ADOT STO DET NO 8-04.10,
2:1 SLOPE.cr SKEW & OUTLET
APRON PER ADOT STD OETAIL
B-06.10,ANCJ DRAWING ST-6

4--12'x6'x111' RCBC PER ADOT STD 1 EA
DETAIL 8-02.40,AND DRAWING ST-6
(MODIFIED FROM 8' TO 6' HEIGHT)

BEARDSLEY CANAL WASH LOW FLOW 7073 CY
EXCAVATION PER TYPICAL SECTIONS
DWG NO 08 & PER DETAILS
THIS SHEeT

HANDRAIL PER COP STD 185 LF
DET P-1173 AND PER DETAIL
DWG. NO. Df.-PAINT PER SPECIFICATIONS.

DUMPED R/PRAP D50=18· 550 CY
24· THICK WI FILTER FABRIC

SHEET INDEX MAP

i"""""1

..L-- '!

mREMOVE 2-60" CMPs

®
o
®
@

o
®

®

DRAWING NO.
C6

@

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS) #3 - NofiTH INLET CHANNEL (NIC) PROJECT

PROJf:CT CONTROL No. 470-04-31

NO.

1218

1222

_.-_1 --._--

- - - <- -. - - - - - - - - -1-;34---------------f--lf----f
2

._-_.. _-._-------

556+00

---t--~__II_~__1---_f

1(1.ll~'O

___ .' , I .••. .

._--,--------,----. .

555+00

STATION OFFSET ELEVATION OESC
552+47.16 33.04 L 1228.77 PT LT
552+5000 17.61 R 1228.80 BOTTOM RT
552+50.00 87.46 R 1229.45 TOE RT
552+50.00 112.46 R 1237.50 TOP RT
552+50.00 32.78 L 1228.80 BOTTOM LT
553+00.00 15.99 R 1229.31 BOTTOM RT
553+00.00 72.44 R 1230.02 TOE RT
553+00.00 98.39 R 1238.19 TOP RT
553+00.00 28.16 L 1229.31 BOTTOM LT
553+33.37 14.90 R 1229.65 PC RT
553+33.37 25.07 L 1229.65 PC LT
553+50.00 14.36 R 1229.82 BOTTOM RT
553+50.00 48.47 R 1230.59 TOE RT
553+50.00 74.73 R 1238.41 TOP RT
553+50.00 23.51 L 1229.82 B TTOM LT
554+00.00 12.73 R 1230.33 BOTTOM RT
554+00.00 27.55 R 1231.20 TOE RT
554+00.00 51.61 R 1238.71 TOP RT
554+00.00 19.19 L 1230.33 BOTTOM LT
554+50.00 11.11 R 1230.84 BOTTOM RT
554+50.00 14.87 R 1231.76 DE RT
554+50.00 37.36 R 1238.99 TOP RT
554+50.00 14.87 L 1230.84 BOTTOM LT
555+00.00 8.75 R 1231.35 BOTTOM RT
555+00.00 30.70 R 1239.25 TOP RT
555+00.00 10.56 L 1231.35 BOTTOM RT
555+11.81 IUD R 1231.47 PT RT
555+11.81 9.52 L 1231.47 PT L
555+23.00 8.83 R 123159 END RT
555+23.00 29.85 R 1239.37 TOP RT
555+23.65 8.83 L 1231.59 END LT

"~. ...

TOP RT

.'~-::."'; ..

.......
---~--

TOE RT

BEGIN LT
TOP RT

BEGIN RT

BOTTOM R

BOTTOM LT

TOE RT
TOP RT

PT RT
PT LT

BOTTOM RT
PC LT

BOTTOM LT

PC RT

TOE RT
TOP RT

BOTTOM R

PT RT
BOTTOM LT

_ 0 - ' •• __. ,

554+00

1235.86

1227.25

1227.42

1228.26

1227.71

1227.37

1236.45

1227.78

1236.84

1227.42

1228.29
1227.78

1228.70

1237.16
1228.29
1 28.77

OFFSET
22.75 R

74.82 R

1.11 R

22.49 R

22.0 R

47.20 L
95.18 R

45.9 L

20.09 R

22.24.R

84.94 R

42.99 L
110.33 R

115.10 R

553+00

EXST DB (RT)

552+00

.--,~.-......._._- _.__.......L-_._ .-.-.-L-----t--~-+-.---.l...-_--

••••• 1. :. _ _ _ __ 1 _ _ _ _ __ .'. .'. _

2002040M*.- i
Scsle In Feet

z-

551+00

XST: TOB (LT) ;

STA 549+75.17.140.78' LT
EL=1237.04

END ROAD

550+00

SEE DWG NO C16
FOR NORTHERN AVE
PROFILE ADJUSTMENT

549+00

~;'-+-+t~ --+---~-_t_-~-+~i-T--II-_+__t_~--t----.-- ~- ---._~- ~--t--~--+-~-+--~-+--.-_.---. --~- --r- ~
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548+00547+00

EXST

- - - .1. •••• '. _. .

-==-

___ ~ :~_~~_~s~~~~

1226

1230 +-~'--+-~---l-~-

NOTE
SEE DWG NO G4 FOR CURVE
DATA IN BEARDSLEY CANAL WASH

-. 111 -CH

1222



N/A

1 EA

1 EA

1 EA

1 EA

1 EA

1 EA

226 if

1 EA

226 LF

SHEET OF
19 56

DATE

10/05

10/05
01/06

1467 SY

0.57 AC

19,833 CY

JB/JP
BJL

JKK

M\\(.l KIRKHAM
!.N{.No..) MICHAEL

PLAN AND PROFILE
STA 150+00 TO STA 158+00

DESIGNED
~ DRAWN

CHECKED

z - -

O&M ROAf) PER TYPICAL
SECTION DWG NO 01

OUTLET HEADWALL & WINGWAL1.S PER
ADOT STP DET NO 8-04.10,2:1 SLOPE,
0' SKEW /. OUTLET APRON PER ADOT
STD DET 8-06.10 WITH INCREASE OF
TOP sW THICKNESS 112" CLEAR
COVER TO BE 1-1/2" ON BOTTOM
REINFORCEMENT IN TOP SLAB

3-10'x5'x392.5' RCBC PER ADOT STD
DET B-02.30

INLET HEADWALL & WINGWALLS PER
ADOT STI> DET NO 8-04.30,2:1
SLOPE, 0' SKEW

REPLACE BEARDSLEY CANAL LINING
PER MWD CANAL REPLACEMENT
DETAILS (SHEETS 59-60)

NEW CANAL SECURITY GATE

REPLACE FRS#3 CHANNEL ACCESS

GATE
RECONSTRUCT CANAL MAINT ROADS
TO ORIGINAL CONDITION (SEE CANAL
REPLACEMENT DETAILS, SHEETS 59- 60) AZ.{(;

9" RENO MATTRESS BANK2.t;U-SY
PROTECTION PER LIMITS SHOWN THIS SHEET

COMPACn:D EMBANKMENT FILL 1360 CY
BETWEEN CANAL MAINT RD &
NEW CHANNEL MAINT RD (NPI)

NATIVE SEEDING

NIC CHANNEL EXCAVATION PER
LIMITS SHOWN. PER TYP SECTION
DWG NO G7 & PER CROSS SECTION
DWG NO XS07 & XS13

HANDRAIL PER COP STD DET P-1173 152 LF
(SEE DEI DWG NO D~

CONJOINED HEADWAWWINGWAL1. & OUTLET
APRON pER DETAILS,DRAWING No. ST6

i
!

SHEET INDEx MAP

CONSTRUCT

CD
®

ill REMOVE t~EARDSLEY CANAL

!II REMOVE CANAL MAINT ROAD GATE

rn REMOVE IJ/EST END OF FRS#3

CHANNEL ACCESS GATE

®

®o
®

DRAWING NO.
C7

®
@

WHITE TANt'S FLOOD RETARDING STRUCTURE
(FRS) #3 .. NORTH INLET CHANNEL (NIC) PROJECT

PRO.JECT CONTROL No. 470-04-31

1236

1216

1224
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@ FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DMSION
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Scale in Feel
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O
TWO WORKING DAYS

BEFORE YOU Dill. CALL

263-1100
BLUE STAKE

157+00

____, , .1 •• _.

156+00

._--'.-------,----, ,---!---

155+00154+00153+00152+00

BEGIN MAINT. RD

STA 153+04,171' RT
EL=1230.00

:NO

-~---l--~--l--

151+00

THEf?N •
-~- - - - -- - -~ - _.

i EXST GRQUND
~.-+--:--+~-f+---'~T\iffi~~~--+

! q Ct! N~L ~
! .,\ .

-!- - -:- -: - \ - - -:- - --
! : \, \

___ t _ _ _ _ __ .'. '. _

-.------ ..---'--1---.---

NORTHERN AVE Cf.

STA 24+67.34=

....

FRS#3 CHANNEL ~

STA 550+00.00

· ,-.. -," S· E'ii/ii - 0"q6'F R

150+00

· .- - - -. - .. - - . ~ -.- . - .

----.....-.-~:::±==t==

1232

1216

· ,
1228 .~'±'O~U"-'T~-.,..,+,

INTE 1M 'H
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1 EA

1 EA

3000 SY

39,667 CY

2.79 AC

•

CONSTRUCT

O&M RAMP PER DET
DWG NO 01
O&M ROAD PER TYPICAL
SECTION PWG NO 01

DROP STRUCTURE PER
DETAILS oN DWG NO'S
DS1-DS3 & PER
PLAN/PROfILE THIS SHEET

NIC CHANNEL EXCAVATION
PER UMITS SHOWN, PER
TYP_ SECTION DWG NO.
G7 & PER CROSS SECTION
DWG NOS XS07-XS13

NATIVE StEDING

NEW SURVEY MARKER PER MAG STD. 1 EA
DETAIL 12()-2, TYPE 0 @ STA 165,73.5' LT

(])

(1)

o

®

®

2002040
....- i

ScBle in Feet

O
TWO WORKING a.4Y$

BEFORE YOU DIG, CALL

263-1100
BLUE STAKE

~

m
~
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o

;'

'.---..

--::::.:::..:----

..,,-' --;'r-'/
l \ __.

\~ ."

/.:-p-
" Jj

.;)!I~.i>/:'

/? /l<~:-'"

1_<---" / /! ' ../., ::c'::l.__.~ - ,

.....

......
/

\,1

._.-'- •...-
,-~,<;~~,t.i'il~~~~~~~~~~~;-~~~~i~~; ~.~ <':'::~:'\fil,;{',>~~:~: .:~:';c.~iS~~f~~

~~2!~~2£i::~;;;~~:- .-"--<"'-~~?':_"",.:"".._-:-:.-:--..~--""7'""~_---_-..--._-_-.-

;~;;;;~~~ .....

-,

.'~ ."

(... ":;\:."" )\~...~~.:~-~:::.
'.. ..i

r

, ..,.

'. I( /
;"..., )"-/ \./
{ ---

,
,

i
i ~

~ ~_,-=, i' ,l'

}f~u~iif~~~~~~i~~~~~~~~D~~(C'-

\/1 \

\
•.J} ,,/

!2.;~

-'..
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. w·· DATE

mREMOVE CANAL MAiNT ROAD GilT.

rn
rn
ill

1262

1258

1254

.'
;.•....

!

/
(1) STATE lAND TO BE ACQUIRED BY FCDIIIC

IlY DECEIlBER f,2OH III

205+00204+00

i
'.

201+00': .' 202+00 203+00

-_.-
"'.,

'\

/

1266

1262

1274

1270

1266

<D 0&/.1 ROAD PER TYPICAL
SECTION CNlG NO. DI

® NIC CHANNEL EXCAVIITION PER
UAIITS SHCYrVN, PER TYP SECTION
DWG NO, G7 I. PER CROSS
SECTION CJHG NO,S XS11 I. XS12

@ OUTLET HEADNALL 4 WING WALLS
PER ADOT STD NO 8-04.50,:U
Sl..()PE, 4C' SKEW lIND OUTLET IIPRON
PER IIDOT STD NO 8- 06.10

@ 2·10'1e5' RCE3C PER IIDQr STD NO
8-02.20, TABLE II WITH INCREIISE OF
TOP SLAB THICKNESS 112" CLEAA
COVER TO BE '·112" ON BOTTOM
REINFORCEMENT IN TOP SLAB

® SIDE WEIR/DROP INLET STRUCTURE
PER DETAILS CYrVG NO.'S STI-ST3

@ HANDR/>JL PER COP STD
DET P-1f73o PRE·CAST SLAB CROSSING WITH NO
CURB PER DET CNiG NO. D2
LENGTH-18', WIDTH:10' (2) 8' Su.BS.
CENTER OVER TURNOUT CANAL

~ NEW CANAL SECURITY GATE
® 9" RENO MATTRESS BANK

PROTECTION PER UMITS
SHOWN THIS SHEET

@ REPLACE LATERAL 9 CANAL
UNING PER WiD CANAL
REPLACEMENT DETAILS

@ REPLACE BEARDSLEY CANItL
PER WiD CANItL REPLACEMENT
DETAILS (SHEETS 61-62)

@ NATNE SEEDING
@ NE-N SURVEY MAAKER

PER MAG STD DET 120-2, TYPE 'E'

~ O. COMPACTED EMBANKMENT FILL 250 CY

.---T"""--";---....--------:-----......:.-----....,._-;-------r---t-=--+---;--.......-~-l-t_--..,-_:_:="":":'==::__----:------,----------r---r-----,r---\ BlW HEADWALL & TURNOUT CANAl. (NPI)
@ REPLACE ASPHItLT PAVEMENT PER 318 SY

MAG STD. 200, TYPE "A" WiTH 2
LAYERS ASPHALT OVER 12" ABC



o REMOVE

1 EA

1 EA

1 EA

DATE

194 LF

240 LF

318 SY

331 LF

194 LF

DATE

240 LF

201 LF

SHEET OF
25 56

10/05

10/05

01/06

1337 SY

1.20 AC

1 EA

2 EA
1080 SY

19,833 CY

BYREVISION

flI} 1;\ I? KIRKHAM
WtM) MICHAEL

PLAN AND PROFILE
STA 201 +00 TO STA 209+00

DESIGNED JKK

- DRAWN JB/JP
CHECKED BJL

z-

O&M ROW PER TYPICAL
SECTION DWG NO. 01
NIC CHANNEL EXCAVATION PER
LIMITS sNOWN, PER TYP SECTION
DWG NO. G7 & PER CROSS
SECTION DWG NO.S XS11 & XS12
OUTLET HEADWALL & WING WALLS
PER ADoT STD NO B-04.50, 2:1
SLOPE,4(1' SKEW AND OUTLET APRON
PER ADoT STD NO 8- 06.10
2-10'x5' ~CBC PER ADOT STD NO
8-02.20, TABLE /I WITH INCREASE OF
TOP SLAf3 THICKNESS 1/2" CLEAR
COVER 7'0 BE 1-1/2" ON BOTTOM
REINFORCEMENT IN TOP SLAB
SIDE WEIR/DROP INLET STRUCTURE
PER DETAlLS DWG NO: S ST1- ST3
HANDRAIL PER COP STD
DET P-1173
PRE-CASf SLAB CROSSING WITH NO
CURB PER DET DWG NO. 02
LENGTH=W', WIDTH=16' (2) 8' SLABS.
CENTER OVER TURNOUT CANAL

NEW CANAL SECURITY GATE

g" RENO MATTRESS BANK
PROTECTION PER LIMITS
SHOWN THIS SHEET

REPLACE LATERAL 9 CANAL
LINING ptR MWD CANAL
REPLACEMENT DETAlLS

REPLACE BEARDSLEY CANAL
PER MWD CANAL REPLACEMENT
DETAlLS (SHEETS 61-62)
NATIVE sEEDING
NEW SURVEY MARKER
PER MAG STD DET 120-2, TYPE! 'E'
COMPACT~D EMBANKMENT FILL( 250 CY
BlW HEADWALL & TURNOUT CANAL (NPI)
REPLACE ASP MENT PER 318 SY
MAG STD. 200, YPE WITH 2
LAYERS ASPHAL R 12" ABC

SHEET INDEX MAP

CONSTRUCT

ill REMOVE CANAL MAINT ROAD GATE 2 EA

m REMOVE LATERAL 9 CANAL LINING

rn REMOVE BEARDSLEY CANAL
LINING

ill SAWCUT & REMOVE EXISTING
ASPHALT PAVEMENT

DRAWING NO.
C13

NO.

®
®
(j)

®
®

@

®

@
@

®
@

1278

1274

1266

1254

'1270

.,' •......• , ••.. 1--;3-1- - -+_-4 -1
2

'.
"

/!~'-~<,

':~ ,

ill
®

.... ,
®

0

20D 2040
.....- i
'," Scbl,e in Feel
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I
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201+00

\",
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• • I I
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H INLET

1
, (FRS) #3 - NOflTH INLET CHANNEL (NIC) PROJECT

[:"/NV RT:' , ... --,' ,-" ...•...... ','" ',- .... ':'.'" ... r'" . - .•: .•......:., -- ", r'" ... '," - ..•••••• , PROJt:CTCONTROL No. 470-04-31
.... "<",~,'~,..:' BY
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1278

1274

1258

1262

1266

1270



200 CY

600 LF

0.28 AC

3045 CY

() CONSTRUCT ()

SOIL CEMENT BANK
PROTECT/ON PER TYP
SECTION, OWG NO G7

HANDRAIL pf:R COP STD
DET P-1173

NATIVE SE£DING

DUMPED RIP-RAP D.. =18" AT
TOE PER OWG NO G7

®

®
@

ZE-

20 0 _~o1il5ii-:= i
Scale in Feet

--

.. :."

f\
(~ i

) ~ .. J
I

__----""\ .1

' ..i

~'-

....:;....-

"';';:::i.§~':~...::;,::..:;~- - -==-..........\.=~=====:=~
/

,

NOTE
STATIONING FOR SOIL CEMENT BIWK
PROTECTION IS BASED ON MID- SECTION
UNE WHICH RUNS ALONG MAINTENANCE
ROAD OF WEST SIDE OF BEARDSLEY
CANAL.; INTERSECTION WITH NORTHERN
AVENUE IS STATION 52+80.92
(SEE DWG NO C6)

... : ELf ll. 12.3t4

- ..:.... ------.:-----f-.-.~-.-._:___ -~---1---;...--+-~-+--1--

-~

SHEET INDEX MAP

DRAWING NO. PLAN AND PROFILE SHEET OF
C14 SOil CEMENT BANK PROTECTION 26 56

1232
-----"--- -----.----.:..-,- ~-~,_. --':"'_-I-'_.~- -~i--~-

• I • I

75+'00 : 76" DO : 77+'00

: I
74+PO-t·-t-··~_···~-f--

: 73+00

--:--- 1-1--.;----I--:----1I-~-_+\\-.-.----.
\:

72+PO: 70+PO

. .___.L- '"-__

, ,
69+00

1232

1236



z-
2002040

....- i
Scale in Feel

NOTE

STATIONING FOR SOIL CEMENT BANK
PROTECTION IS BASED ON MID- SECTION
UNE WHICH RUNS ALONG THE MAINTENANCE
ROAD ON THE WEST SIDE OF THE BEARDSLEY
CANAL; INTERSECTION WITH NORTHERN
AVENUE IS STATION 52+80.92
(SEE DWG NO C6)

CD

o
®
o
®

U CONSTRUCT 0

SOIL CEMENT BANK
PROTECTIoN PER TYP
SECTION, [Y,VG NO G7

HANDRAIL PER COP STD
DET P-117j

NATIVE SEEDING

DUMPED RIP-RAP D5Il..=18" AT
TOE PER PWG NO b7
DUMPED 5' WIDE RIP-RAP
D5O =18" AT U.S. EDGE OF SOIL
CEMENT s~OPE PROJECTION

1322 CY

300 LF

0.28 AC

100 CY
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SHEET INDEX MAP

80+0079+0078+0077+00

___ 1 _
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809 SY

382 CY

106.25 LF

CONSTRUCT

COMPACTEO ROADWAY
EMBANKMENT PER TYP
SECTION,/)',fG NO G9 (NPI)

GUARDRAIL WITH STANDARD
FLARED END SECTIONS PER MAG
STD DET 135
STA 24+10.15 LT-STA 25+16.40 LT

PROVIDE DETOUR FOR NORTHERN AVENUE
TRAFFIC TO INCLUDE TEMPORARY BRIDGES
OVER BE,4flDSLEY CANAL and LATERAL 10
CANAL. FR#j CONTRACTOR WIU ALSO USE
DETOUR. BRIDGES TO BE DESIGNED FOR
HS-20 LOAIJING. DETOUR ROADS TO BE
DESIGNED TO ACCOMODATE SEMI- TRACTOR
TRAILER V~HICLES. CONTRACTOR TO MAINTAIN
DETOUR TO WEST FOR NORTHERN AVENUE
TRAFFIC.

®

@ 4" ABC RO;.D SURFACE

\
\"

'/ijo:':"---'-"--

10 TWO WORKING DAY~
• BEFORE YOU ""'. "¥'-

263-1100
BLUE STAKE

I
I

/
:

--i -

200' N{C ROW

-- -~.

64'
NEW MWD

ROW

60'
MWD
ROW

PT
STA 24+36.27
N 928798.3286
E 531197.7771

PC i

S1'A 2S:tBB, 19
N,:928789.5180 ~,

E 531151.3966

PT.
STA 23+59.94

"'~ 928778.9757//
E ·~.1124.57~

N
E

. \

..\

/'
..,.;

DATE

10/05

BYREVISION

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DWISION

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS) #3 - NOflTH INLET CHANNEL (NrC) PROJECT

PROJ~CT CONTROL No. 470-04-31
BY DATE

10/05

NO.

1242

1238

1222

1226

1230

---.-

---~--------.--.~;~-----------------------------t---i------~
1

---r---

SHEET INDEX MAP
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DATE

06fDS

01/06

06/05

SHEET OF
29 56

SIDE WEIR STRUCTURE
DETAILS

M l;\(} KIRKHAM
W{N-.) MICHAEL

ilESIGNED ACC/JKK

LEGEND

fOC = TOP OF CONCRETE
SIM = SIMILAR

ilRAWN JBfJP
CHECKED BJL

DRAWING NO.
511

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS) #3 • NORTH INLET CHANNEL (NIC) PROJECT

PROJE!CT CONTROL No. 470-04-31

3

1" BITUMINOUS FILLER WITH
1" HOT POURED SEALANT (ASTM D3406)

HANDRAIL PER COP
STD DET P-1173

GENERAL NOTES:

1. ALL GENERAL NOTES IN ADOT
STANDARD 8-18.10 ARE APPLICABLE
FOR THESE SHEETS.

2. FOR RETAINING WALL REINF. AND
SIZE, REF. ADOT STANDARD B-18.20. USE
TABLE FOR CASE II-LEVEL FILL WITH 2'
SURCHARGE.

3. ALL EXPOSED VERTICAL SURFACES
TO BE FORMED USING CHISELED
LIMESTONE A FORM L1N~R #166A BY
SCOTT SYSTEMS OR EQUIVALENT.

4. BEFORE POURING CONCRETE FOR
RETAINING WALLS OVER THE CULVERT
OPENING, CULVERT ROOf SHALL BE
SUPPORTED WITH TEMPORARY SUPPORTS.

5. REFER TO ADOT STANDARD B- 06.20,
B- 06.30 AND 8- 06.40 FoR APRON
REINFORCEMENT.

6. FOR FOOTING STEP VETAIL REFER
TO ADOT STANDARD DeTAIL IN 8-18.50.

7. ALL REINFORCING STtEL HAVE 2 INCH
CLEAR COVER UNLESS NOTED OTHERWISE.

STRESS
CLASS'S' CONCRETE f'c = 3000 psi
GRADE 40 REINFORCING STEEL... ..fs = 20000 psi
GRADE 60 REINFORCING STEEL... ...fs = 24000 psi

8. SEE SECTION D/ST1 FOR APRON REINFORCING.

5'-0"

...~ .~., "':~'~ ".

10'-0"

18'-6"

~:-::-:-j--I.:~I-:--:-~~+r~"....,....,...-f.,....:-f 'lO~t rNO~~:.I.-_--::-::',--_~..:.:;REVlS=IO:::;;N.:..- ....L-.::.BY:...J.......::D:;::...T..:.E--I

O F,"OOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DIVISION

N

TYP

1'-0·

(17'-6· TALL RETAINING
WALL)

=<0,
....

10'-0"

(15'-0" TALL
RETAINING

WALL)

61'-6·

WEEP DRAINS (TYP)

NTS

10'-0"

40'-0·

c.,
.'....

+

(12'-0" TALL
RETAINING

WALL)

VARIES

1'-0·

VARIES

SECTION

=o......,
~

1'-0' THK.
CUTOFF WALL BEHIND
(REF.ADOT STANDARD
8-17.10 FOR REINFORCEMENT)

--=-1---~
o

Lo

C\I

"......

o .

(9'-0" TALL
RETAINING WALL)

14'- 7"

5'-8"

18'-0"

'.

NTS

5'-8"

SECTION

10' - 5"

TOC
EL 1271.83

1'-0·

2

10"

ST2

N
I

......

to"

ST2

ST2
H

STA 207+85.79
AT THE FACE

- TOC
EL 1279.00

o,

I
I
I,
I
I
I
I
I
I,
I
I,
I

: 11:
I
I
I
I,
I,
I
I
I I
r .. -

I
I
I
I

+ +

+ +

+ +

+

+ +
SLOPE

61'-6·

6 -0· 6 -0·'.. .' .... '+ (~ + (~ +

+ TOC,.. @ APR~N ~
EL 1258.50 (;}

45'-3·

TOC @ APRON
EL+ 1258.50 + +

SLOPE ~ _2'_-..0_"-1--+-_
+ +

TOC
EL 1275.00

WEEP DRAINS (TYP)
REF. WEEP DRAIN
DETAIL IN SHEET ST2
(TOTAL 61)

LINE

WEIR STRUCTURE DETAIL
NTS

=
<0

I

~o......

TOC
EL 1275.00



DATE

DATE

SHEET OF
30 56

01/06
06/05
06/05

#5 @ 12"

#9 @ 6"

#5 @ 12"

flt? l;\ () KIRKHAM
W~MICHAEL

SIDE WEIR STRUCTURE
DETAILS

- RETAINING WALL
REINF. (TYP)

- 3' - 0" x 3' - O· PILASTER

#11 (TYP)

RETAINING WALL .. --

.. ,. ;. WF,;V..· BY

DESIGNED ACC/JKK

DRAWN JB/JP
CHECKED BJL

ILOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DMSION

REVISION BY

8-#6
7' - 9" - RETAINING WALL

REINF. (TYP)

DRAWING NO.
ST2

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS) #3 - NoRTH INLET CHANNEL (NIC) PROJECT

PROJECT CONTROL No. 470..Q4-31

3
2

110.

NTS

~
~

DETAIL

0

l> L'.
6 :V L'.

5'-0" 3'_0" 9'-0"

17'-0·

SECTION
NTS

o
I

ivl

o,
0,

.
co

I

.
o,
N

.
o.....,
'a-

WALL OVER OPENING

#6 (TYP.)

REINF.

#4 @ 18".
'"0 ,

I

ivl....,

.
o

I....,

#4
~+-----

.'.....

#6 @ 9"

SECTION
NTS

5'·8"

#4 @ 18"
WEEP DRAINS (TYP

#4 x 18"

2" x 4" KEYED
CONST.JOINT~

10"
-~tt:-1H----l

#5 @ 12

.h"""":::"--_ #5 @ 12

1" BITUMINOUS FILLER WITH
1" HOT POURED SEALANT (ASTM D3406)

14-#6 (IN 4'-0")

12UU~---
,- 1'-6"

1'·0·

#5 - 4 LEGGED STIRRUPS @ 12"

NTS

SECTION

4'-2" 10"
..-----~

o+------l--
,
....,+-----l-------------~

·o,
in

·co
I

·o,
"'t"

·o.
<0

3'-0"I. 27'-9 112"

"'t"

14-#9 (IN 4'- 0")

30'-2 1/2"

21'-6" TALL
RETAINING WALL

REF. ADOT STANDARD
8-18.10 & 8-18.20 FOR
SIZE AND REINFORCEMENT
(CONSIDER CASE 1/-LEVEL
FILL WITH 2'- SURCHARGE)

HANDRAIL (TYP) 7

GEOTEXTILE FILTER
FABRIC PER SUBSECTION
796.1 SECURED WITH WIRE
OVER PIPE END

2 CF OF COARSE AGGREGATE
SECURELY TIED IN BURLAP SACK
AND CENTERED @ EACH DRAIN
LOCATION. AGGREGATE TO MEET
REQUIREMENTS OF SECTION 797,
TYPE /I

NTS

SECTION

12

26'-0" 22'-0"

WEEP DRAIN DETAIL
NTS

16'-0" TALL 19'-0" TALL
RETAINING WALL RETAINING WALL

NTS

I I

31'-0"

DETAIL

13'-0" TALL
RETAINING WALL

I

3" DIA PVC DRAIN
PIPE (S = 1"11'-0")

SLOPING APRON

, 3'-0". f:)O



--- TOC
BOX CULVERT

Q
I

~

.
o.
10

#4 @ 1r

NOTE: OTHER REINFORCEMENTS ARE
NOT sHOWN FOR CLARITY

,.i~·") DETAIL. \
• '-j-
l - NTS

\{' ~. .-
,- ~y~ 0

"./ \5'\ --rT--;:

TOC @ APRO
EL. 1258.50

RETAINING
WALL

RETAINING
WALL FOOTING

L-

NTS

DETAIL

I
~

.
o.
~

TOP OF
RETAINING WALL

#6 (TYP)

#5 STIRRUPS (TYP)

#9 (TYP)

NTS

t WALL OVER OPENING .. _

SECTION

TI~::;tE?7f-REF. ADOT STANDARDS
8-18.10 & 8-18.20 FOR
REINFORCEMENT

DETAIL
NTS

BEGIN OF
RETAINING

NOTE: OTHER REINFORCEMENTS ARE
NOT SHOWN FOR CLARITY

~ I.... 12"

6'·0·

INSIDE FACE OF
RETAINING WALL

I-

WEIR
STRUCTURE

.. SLOPE
1:1

_3

DATE

SHEET OF
31 56

06/05
06/05
01/06

BY DATE

SIDE WEIR STRUCTURE
DETAILS

flt? l;\ I? KIRKHAM
WCAAl MICHAEL

DESIGNED ACC/JKK

DRAWN JB/JP

CHECKED BJL

REVISION

10 FJ-OOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DWISION

DRAWING NO.
ST3

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS) #3 - NOFlTH INLET CHANNEL (NIC) PROJECT

PROJ~CTCONTROL No. 470-04-31

2

NO.

#6 @ :J ~

6'·OH

NTS

SECTION

REF. ADOT STANDARDS
8-18.10 & 8-18.20 FOR
REINFORCEMENT

HANDRAiL LOCATION
NTS



FOR RETAINING WALL REINF., REF. ADOT STANDARD
8-18.10 & 8-18.20. USE TABLES FOR 10'-0·
HIGH WALL, CASE "LEVEL FILL WITH 2' SURCHARGE.
KEEP WALL THICKNESS 1'-0" UNIFORM.

GENERAL NOTES

1. ALL GENERAL NOTES IN ADOT STANDARD
B-18.10 ARE APPLICABLE FOR THESE SHEETS.
INCREASE TOP SLAB THICKNESS 112". CLEAR
COVER TO BE 1-1/2" ON BOTTOM
REINFORCEMENT IN TOP SLAB.

2. ALL EXPOSED VERTICAL SURFACES TO BE
FORMED USING CHISELED LIMESTONE A
FORM LINER #166A BY SCOTT SYSTEMS OR
EQUIVALENT.

3. FOR FOOTING ST~P DETAIL REFER TO ADOT
STANDARD DETAIL IN 8-18.50.

4. ALL REINFORCING STEEL HAVE 2 INCH CLEAR
COVER UNLESS NOTED OTHERWISE.

STRESS
CLASS'S' CONCRtTE. ..f·c = 3000 psi
GRADE 40 REINFoRCING STEEL.....fs = 20000 psi
GRADE 60 REINFoRCING STEEL... ...fs = 24000 psi

5. SEE SECTION DIST5 FOR APRON
REINFORCEMENT.

LINE (TYP)

+ +

+ +

+ +

+ +

ii>
~~

+
I

i"o BEARDSLEY i:2
+ + CANAL
+

WASH

+ +

+
A

ST4

WEEP DRAIN (TYP)
REF WEEP DRAIN DETAIL,
SHEET ST5 (TOTAL 45)

14'-0"

--------

64'-0"

---------------------- -----

--------------------------------------------

--------------------------------------------

-------------~-------------

---------------------- -----

------- ---------------------,----1-------1r------- ----------------------

84'-0" 33'-0"

117'-0"

SHEET OF
32 56

01/06

06/05
06/05

fN DATE

BCWCULVERT
INLET DETAIL

fV}!;\() KIRKHAM
LNiAN MICHAEL

LEGEND

TOC = TOP OF CONCRETE

REVISION

10 flOOD CONTROL DISTRICT
OF MARICOPA COUNTY

, ENGINEERING DMSION

DRAWING NO.
ST4

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS) #3 - NORTH INLET CHANNEL (NIC) PROJECT

PROJf=CT CONTROL No. 470-Q4-31
BY DATE

2
3

NO.

TOC
EL 1227.25

1'-0"5'-0"

HANDRAIL PER COP
STD DET P-1173.

h1,..~~+-----.L----~_

18'-0· 1'-0"

NORTHERN WASH DROP STRUCTURE
NTS

_____________________________~__~ u _



:
o.

~,
co

:
o,....

DATE

DATE

SHEET OF
33 56

06/06
06/05

01/06

REVISION BY

BCWCULVERT
INLET DElAIL

IV? l;\ () KIRKHAM
W~MICHAEL

DESIGNED ACC/JKK

DRAWN JB/JP
CHECKED BJL

fLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DIVISION

LEGEND

TOC = TOP OF CONCRETE

DRAWING NO.
ST5

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS) #3 - NOATH INLET CHANNEL (NIC) PROJECT

PROJI:CT CONTROL No. 470-Q4-31

2
3

NO.

1'-0"

TOC BEGIN .-1...!...:-AP,,-,=-E~R---L!T---!y-,-P<--:1 r--
EL 1227.25

\
I

71'-3"

c3 .
: C'l
C") .....

#4 @ 18"

1'-6"

SECTION

:
,,0

I....

NTS

SECTION

1'-1

FIELD CUT RETAINING WALL
REINF. TO MATCH SLOPE

#6 @ 9"

I>
• A

2" x 4" Keyed
Constr. Joint

WEEP

#5 @ 12

---------------------t~.+~t---------------------

~

1'-0"

TOC -I'"'"
EL 1228.25 ~--'

SECTION

6'-3"

NTS

.
#4 @ 12"U~ 1'_8"

- __+--4-~-+--=-
1'_0"

TOC

1'-0"

EL 1228.25

TOC
EL 1219.00

TOC
EL 1219.00

APRON

#4 @ 12"

3"

~[
A • A

0

j• A <l• A 'i1•
A

A
.

'i1. A <l A. A 'i1 b>

b>

SECTION

#4 @ 12

NTS

INSIDE FACE
OF RETAlNING WALL

DETAIL

NTS

BOX

GEOTEXTILE FILTER
FABRIC PER SUBSECTION
796.1 SECURED WITH WIRE
OVER PIPE END

INSIDE FACE
OF BOX CULVERT WALL

HANDRAIL PER COP
STD DET P-1173

#5 @ 12"

2 CF OF COARSE AGGREGATE
SECURELY TIED IN BURLAP SACK
AND CENTERED @ EACH DRAIN
LOCATION. AGGREGATE TO MEET
REQUIREMENTS OF SECTION 797,
TYPE 1/

12

•

WEEP DRAIN DE!AIL
NTS

CONSTRUCTION
JOINT

NTS

SECTION

DETAIL

NTS

SEE ADOT
STANDARD FOR REINF.

TOC
BOX CULVERT

3'-0"

-6M

SLOPING APRON

3" DIA PVC DRAIN PIPE
(S = 1"/1'-0")



GENERAL NOTES

1. ALL GENERAL NOTES IN ADOT STANDARD
B- 18.10 ARE APPLICABLE FOR THIS SHEET.

2. FOR RETAINING WALL REINFORCING AND
SIZE, REF. ADOT SfANDARD B- 18.10 & B- 18.30.
USE TABLE FOR CASE 1/1- 2: 1 SLOPING FILL.

3. CONJOINED HEADWALL WILL NOT BE MEASURED
SEPARATELY FOR PAYMENT BUT WILL BE
CONSIDERED PARr OF THE LUMPSUM BID ITEMS
FOR THE WASH CULVERT.

NT$

SECTION

VARIES 9'-10" TO 9'-6"

REFER TO ADOT
STANDARD B- 04. 10
FOR PARAPET
REINFORCEMENT-

VARIES 10'-10" TO 10'- 6"

........~_---_-_-_-_-_-_-_-_-_-_-_-_-_-_--i

1'-0"

REFER TO ADOT STANDARD
B- 06.10 FOR APRON AND
CUTOFF WALL DETAILS AND
REINFORCEMENT-------....

~ TRIPLE 10'-0" x 5'-0"
./BOX CULVERT

,I

N

__________LL ~

\ QUADRUPLE 12'-0" x 6'-0"r BOX CULVERT

i

CONJOINED HEADWALL PLAN
NTS

Ii
I!
I'
"I!I
I
I
I
I
I
I
I
1
Ii

-,-----------------------
i
i
i
i
i
!

DATE

SHEET OF
34 56

06/05

01/06
06/05

BY DATE

f1t? 1;\ () KIRKHAM
W~MICHAEL

CONJOINED WINGWALL AND
OUTLET APRON DETNL

DESIGNED ACC/JKK

CHECKED BJL
DRAWN JB/JP

REVISION

flOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DWISION

LEGEND

TOC = TOP OF CONCRETE

DRAWING NO.
ST6

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS) #3 • NORTH INLET CHANNEL (NIC) PROJECT

PROJECT CONTROL No. 470-Q4-31
~.'i: .,. .'a><;':' BY

2
3

NO.

112" BITUMINOUS FILLER

112" x 6" SHEAR KEY 
VERTICAL FACE ONLY (TYP.)

NTS

SECTION

TRIPLE 10'-0" x 5'-0"4'-11"

NTS

SECTION

- --BOX CULVERT (8'-0" TALL BOX CULVERT

RETAINING WALL)

/TOC V ToeEL 1225.29
EL 1224.13

<>
fC\... \&J .

< >

Toe
A

.
n po A .v A ••

t> .... " .v '1 • A ••

" po A .V ....A

EL 1217.75v C> ..... . .v .. '. . . A ••

J 3" (TYP.)

.... QUADRUPLE 12'-0" x 6'-0"-'"""----



PLAN/PROFILE DIMENSIONS PER DROP STRUCTURE HEIGHT

TRANSITION FROM 4:1
TO 6 1 SIDE SLOPES

'" 12"
15', ~

2'- 2'-

15' A

12'L

B

TRANSITION FROM 4:1
TO F-1 SIDE SLOPES

1:'15'

HEIGHT OF STRUCTURE A B C D E F
3.50' DROP STRUCTURE 12' 28' 14' 3D' 28' 6
4.50' DROP STRUCTURE 16' 29' 18' 31' 29' 6
6.25' DROP STRUCTURE 23' 34' 25' 36' 34' 5

SILL

DuMPED RIP- RAP
D50 =18" WITH
FIt fER FABRIC

12" THICK REINFORCED
GROUT CUT- OFF WALL

15'
APRON

D AT TOE
E AT ~C

DROP STRUCTURE PROFILE
NTS

GROUT LINE

FILTER FABRIC

GRAVEL BEDDING

APRON

15'

17' AT TOE
13' AT

GROUTED / TOE OF SLOPE
BOULDER n.s' LT & RT
LAYER

~~1~~---~-~~~~ __F
,. J \- . " 1 CHANNEL ~

r-~MlG;'~'iZV

DUMPED RIP-RAP
D50 = 18" WITH
FILTER FABRIC

12H THIGK REINFORCED
GROUT CUT-OFF WALL

MAINTENANCE ROAD

in....
c.........

....
Cwl

<0
C")

NOTE:

DROP STRUCTURE PLAN
NTS

1. SEE DWG. No. DS3 FOR GENERAL DETAILS AND
NOTES

3

2. BOULDER SIZE FOR DROP STRUCTURE:
6.25' DROP: 36"-ON SLOPES & APRONS/48" ON SILL
4.50' DROP: 30 N -ON SLOPES & APRONS/42" ON SILL
3.50' DROP: 24"-ON SLOPES & APRONS/36H ON SILL

3. BOULDER SIZE MAY VARY A MAXIMUM
OF 6" OF THE NOMINAL BOULDER SIZE
(SEE SPECIAL PROVISIONS SEC 220)

2

NO. REVlSKlN IN

@ flOOD CONTROL DISTRICT
• OF MARICOPA COUNTY

ENGINEERING DIVISION

DATE

DATE

SHEET OF
35 56

01106

06105

06/05

DROP STRUCTURE DETAILS
DRAWING NO.

OS1

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS) #3 - NORTH INLET CHANNEL (NIC) PROJECT

PROJECT CONTROL No. 470-04-31
BY



NORTH INLET
CHANNEL ~

6:1 !FLOW 6:1

c

G

* = 55: 1 SLOPE

SECTION B-B
NTS

* = 55: 1 SLOPE

SECTION C-C
NTS

~
i

15' 8' G 25'

rn-'"---'---1"'-1-I-
• ! •-. -

B

t

t

A

t

6:1

DROP STRUCTURE PLAN
NTS

6:1

CROSS-SECTION DIMENSIONS PER DROP STRUCTURE HEIGHT

HEIGHT OF STRUCTURE G H
3.50' DROP STRUCTURE 36' 9.88'
4.50' DROP STRUCTURE 40' 10.33'
6.25' DROP STRUCTURE 47' 11.75'

3
2

NO. REVISION BY DATE

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DIVISION

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS) #3 - NORTH INLET CHANNEL (NIC) PROJECT

PROJECT CONTROL No. 470-04-31
BY DATE

DRAWING NO.
052

DROP STRUCTURE DETAILS

06/05

06/05

01/06

SHEET OF
36 56



FILTER FABRIC

FILTER FABRIC

CUTOFF WALL

GROUTED BOULDERS

GROUT LIMITS

12" THICK GRAV2L
BEDDING TYPE 1

EXTEND GROUT
DOWNSTREAM OF
BOULDERS

ROUGHEN TOP SURFACE
OF GROUT CUTOFF WALL

12" MIN

THOROUGHLY CLEAN SURFACE
OF GROUT CUTOFF WALL PRIOR
TO GROUTING BOULDERS

RIPRAP AT
PROPOSED GRADE

\

DOWNSTREAM CUTOFF WALL DETAIL_....."._~--_ ..~._-_.. -~ -- .-

NTS

6" x 4" KEYWAY

RIPRAP AT
PROPOSED GRADE

UPSTREAM CUTOFF WALL DETAIL
NTS

GROUT TO EXTEND
UPSTREAM OF BOULDERS

THOROUGHLY CLEAN SURFACE
OF GROUT CUTOFF WALL PRIOR
TO GROUTING BOULDERS

6" x 4" KEYWAY

BOULDER SILL

GROUTED BOULDERS

GROUT LIMITS

12" THICK GRAVEL..
BEDDING, TYPE 1

FILTER FABRIC

PLACE BOULDERS AS TIGHT AS POSSIBLE
WITH REQUIRED BOULDER HEIGHT VERTICAL
& VOIDS FOR GROUTING MINIMIZED

TERMINATE LARGER SILL
BOULDERS AT JUST PAST
TOE OF SLOPE

TOP OF BOULDER ELEV IN APRON
.= CHANNEL INVERT

SILL AND NOTCH
GROUTED BOULDERS

PROFILE GRADE LINE

LOW FLOW SWALE

6"

BOTTOM OF CUT-OFF WALL
TO MATCH BANK SLOPES

NOTE:
NOTCH INVERT MATCHES LOW-FLOW
SWALE AT CHANNEL Ck

USE LARGER SILL BOULDERS
AT END OF APRON IN CHANNEL

GROUT
LIMITS

TYPICAL UPSTREAM CUTOFF WALL
NTS

TYPICAL DOWNSTREAM CUTOFF WALL
NTS

12" THICK GROUT
CUT-OFF WALL

12" THICK GROUT
CUT-OFF WALL

SLOPE
GROUTED
BOULDER
LAYER

SLOPE
GROUTED
BOULDER
LAYER

APRON BOULDERS (BEYOND)

APRON SILL DETAIL
NTS

USE REGULAR SIZE
BOULDERS ON SIDE SLOPES

GROUT THICKNESS = HALF BOULDER THICKNESS

GROUTED BOULDER PLACEMENT DETAIL
NTS (REFER TO SPECIAL PROVISIONS) SHEET OF

37 56

01/06

06/05
06/05

BY DATE

DROP STRUCTURE DETAILS

REVISION

fLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DNISION

DRAWING NO.
DS3

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS) #3 - NO~TH INLET CHANNEL (NIC) PROJECT

PROJ~CT CONTROL No. 470-04-31
BY DATE

3
2

NO.BEFORE GROUTING, CLEAN ALL
DIRT & MATERIALS FROM ROCK
THAT COULD PREVENT GROUT
FROM BONDING TO ROCK

PLACE GROUT THAT FILLS ALL VOIDS
TO SPECIFIED GROUT THICKNESS

FILTER FABRIC

GROUT LIMITS

PREPARE SUBGRADE
PER SPECIAL PROVISIONS

12" THICK GRAVEL
BEDDING, TYPE 1

REMOVE GROUT SPLASH
AND TRACES WITH WET
BROOM FROM EXPOSED
BOULDER SURFACE AFTER
GROUTING

1. SEE SPECIAL PROVISIONS SECTIONS 220
AND 507 FOR MATERIAL AND
OTHER REQUIREMENTS.

2. SUBGRADE ELEVATION FOR ALL DROPS AND APRONS
SHALL BE NOMINAL BOULDER DIAMETER LOWER THAN
FINISHED ELEVATIONS PROVIDED ON DETAIL SHEETS.

3. GROUT LAYER FOR BOULDERS IN ALL DROPS AND
APRONS SHALL BE A MINIMUM 12" THICK. .

,\
4. ALL DUMPED RIPRAP LAYERS ARE .24'" "')0

THICK UNLESS NOTED OTHERWISE.

NOTES:



-200 -100 o
542+00

100 200
-200 -100 o

546+00
100 200

J~J~ I:·:·:::·::::·,:····· ..•.•••••:•. ·••• ·~..:~~:.L·~~:;·:··II~Ji 11J41rL.o~~~~~;~<••~:~I·:~~~~~L~L~~~~~'111~41j _ ~~~.~_~~c-,:c:o:o,,~_.< .. ,. "'/ , ::-.~~ j 1 .. ·· , "'-,,·;..o./ ·;uu u 1
~ ::::::::::::::::: ::::::::::::~: ::::::::::::~ ::::::::::::::: 1 ~ ::::::::::::::::: ::::::::::::~: ::::::::::::~ ::::::::::::::: 1
11 I I I I I I I I I I I I I I I I I I I 11 11 I I I I I I I I I I I I I I I I I I I 11

-200 -100 o
541+00
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545+00

100 200

-200 -100 o
540+00

100 200 -200 -100 o
544+00

100 200

3

-200 -100 o
539+00

100 200 -200 -100 o
543+00

100 200
2

NO. REVISION BY

fLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DMSION

DATE

WHITE TANKS FLOOE> RETARDING STRUCTURE
(FRS) #3 - NORTH INLET CHANNEL (NIC) PROJECT

PROJECT CONTROL No. 470-04-31

~
01 '0. BY

~ ~"'" DESIGNED I ACC/JKK

I~ ... -~ DRAWN I JB/JPr "1I.: ..11 11''' CHECKED I BJL

~\t.....\,~ fl.1l,\/? KIRKHAM
~~~ LNCM:l MICHAEL

DATE

06/05
06/05
01/06

DRAWING NO. NIC SOUTH INTERIM CHANNEL SHEET OF
XSOI CROSS SECTIONS 47 56
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-200

-200

-100

-100

o
548+00

a
547+00

100

100

200

200
2

NO. REVISION

fLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DMSION

BY DATE

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS) #3 • NORTH INLET CHANNEL (NIC) PROJECT

PROJl:CT CONTROL No. 470-04-31

·~~~~.\•• .,::.... D~~N;~ ACC/JKK BY

k~ "'-_'" '" DRAWN JB/JP
~.. J. . CHECKED BJL

~~""" \ M!;\() KIRKHAM
~i"",,u' lNlAN MICHAEL

DATE

06/05
06/05
01/06

DRAWING NO. NIC SOUTH INTERIM CHANNEL SHEET OF
XS02 CROSS SECTIONS 48 56
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MARICOPA WATER DISTRICT (MWD) GENERAL NOTES CONSTRUCTION NOTES

DRAWING DESIGNATION

Co2

DISCIPLINE ---.--J L- DfV,WlNG NUMBER
{SEE TABLE)

LEITER DISCIPLINE

C CIVIL

OX STANDARD D~;AILS
(X=DISCIPLINE

E ELECTRICAL

G GENERAL

P PIPING PLAN

SP SITE PLAN

SHEET NUMBER (OR LINE IF
TAKEN AND SHOVVN ON SAME
DRAWING) ON DRAWING WHERE
SECTION OR DETAIL IS SHOWN.

SECTION (LETTER) DESIGNATION ON
DRAWING WHERE SECTION IS TAKEN.

ARROW INDICATES DIRECTION OF SECTION

SECTION AND DETAIL STANDARDS:

DETAIL(NUM~) DESIGNATION ON
DRAWING WHERE DETAIL IS TAKEN

STANDARD DETAIL~ SHOWN ON STANDARD
DESIGNATION (NUMERIAL) ~ DETAIL DRAWING (SEE NOTE)

STANDARD DETAil AS SHOVVN I5121...RE INTENDED TO BE TYPICAL AND SHALL APPLY TO
ALL SIMILAR SITUATIONS OCCURING ON THE PROJECT, 'MlETriER OR NOT THEY ARE KEYED IN
EACH LOCATION. CONSULT THE ENGINEER FOR REVIEW PRiOR TO CONSTRUCTION.

STANDARD DETAILS DESIGNATION:

PAINTING AND COATING

5. AN APPROVED SET OF PLANS SHALL BE MAINTAINED AT THE JOB SITE AT ALL TIMES THAT 'NORK IS IN
PROGRESS. DEVIATION FROM THE PLANS SHALL NOT BE ALLO~D WITHOUT THE DISTRICTS APPROVAL.

8. IT IS THE CONTRACTOR'S RESPONSIBILITY TO MANAGE ROADWAY DUST, AND TAKE 'MlATEVER
MEASURES ARE NECESSARY TO INSURE THAT ALL ROADS ARE MAINTAINED IN A CLEAN. MUD- AND
DUST·FREE CONDITION AT ALL TIMES.

,. THE CONTRACTOR SHALL OBTAIN ALL PERMITS THAT ARE REQUIRED BY ALL LEVELS OF REGULATORY
AGENCIES PRIOR TO CONSTRUCTION.

2. THE CONTRACTOR SHALL COMPLY 'MTH ALL SAFETY REQUIREMENTS ESTABLISHED BY ALL LEVELS OF
REGUlATORY AGENCIES DURING THE ENTIRE PERIOD OF THE CONSTRUCTION. .

3. THE CONTRACTOR SHALL OBTAIN THE APPROVAL OF THE TRAFFIC CONTROL PLANS FROM GOVERNING
AUTHORITIES AND ENFORCED THE APPROVED TRAFFIC CONTROL PLAN DURING THE ENTIRE PERIOD OF
CONSTRUCTION.

GENERAL

A. BEFORE BACKFILLING, ALL COUPLINGS, BOLTS, NUTS, ANCHOR BOLTS AND RODS, AND ALL
NON-EXPOSED STEEL SHALL RECEIVE ONE (1) BRUSH COAT OF TNEMEC 461+413 HI-BUllD
TNEME-TAR COAL TAR EPOXY APPLIED AT A RATE THAT WILL PROVIDE A MINIMUM DRY FILM
THICKNESS OF NOT LESS THAN TWENTY (20) MILS. THE COATING SHALL BE WITHOUT FLAW WHEN
COVERED WITH BACKFILL.

B.IN ADDITION TO COATING AS REQUIRED UNDER 2.A ABOVE, ALL BURIED DUCTILE IRON PIPE SHALL
BE IhRAPPED WITH POLYWRAP CONFORMING TO MAG. STANDARD SPECIFICATIONS SECTION
610.5.

4. ANY 'NORK PERFORMED WITHOUT THE APPROVAL OF THE DISTRICT AND/OR ALL 'NORK AND MATERIAL
NOT IN CONFORMANCE WITH THE PLANS AND SPECIFICATIONS IS SUBJECT TO REMOVAL AND
REPLACEMENT AT THE CONTRACTOR'S EXPENSE.

,. EXPOSED METAL INCLUDING PIPE, FITTINGS, VALVES, STRAP ANCHORS, VALVE AND PIPE
SUPPORTS, AND SIMILAR ITEMS NOT OTHERWISE COVERED, SHAlL BE PAINTED AS FOLLOWS:

A.EXPOSED DUCTILE IRON SURFACES THAT HAVE BEEN COATED WITH COALTAR VARNISH SHALL BE
GIVEN ONE (1) COAT OF TNEMEC 2l}.1255 POTA-POX PRIMER (SAND BEIGE) APPLIED AT A RATE
THAT WILL PROVIDE A MINIMUM DRY FILM THICKNESS OF FOUR (4) TO SIX (6) MILS.

B. EXPOSED GALVANIZED STEEL SURFACES SHALL BE SOLVENT WASHED FOLLO~D BY ONE (1)
COAT OF TNEMEC 2l}.1255 POTA·POX PRIMER (SAND BEIGE) APPLIED AT A RATE THAT WILL
PROVIDE A MINIMUM DRY FILM THICKNESS OF FOUR (4) TO SIX (6) MILS.

C.BARE FERROUS METAL SURFACES SHALL BE GIVEN ONE (1) COAT OF TNEMEC 2l}.1255 POTA-POX
PRIMER (SAND BEIGE) APPLIED AT A RATE THAT WILL PROVIDE A MINIMUM DRY FILM THICKNESS OF
FOUR (4) TO SIX (6) MILS.

2. NON EXPOSED METALS:

1. ALL CONSTRUCTION SHAlL BE IN ACCORDANCE WITH THE MOST CURRENT MARICOPA
ASSOCIATION OF GOVERNMENTS (MAG.) UNIFORM STANDARD SPECIFICATIONS AND DETAILS.

2. CONTACT, NOTIFICATION AND COORDINATION WITH MARICOPA WATER DISTRICT SHAlL BE
MADE WITH MARICOPA WATER DISTRICTS ADMINISTRATION OFFICE AT (623) 546-8266.

3. ALL SHOP DRAWINGS WILL REQUIRE MARICOPA WATER DISTRICTS APPROVAL BEFORE
CONSTRUCTION CAN BEGIN.

4. ALL IRRIGATION STRUCTURES SHALL BE CAST-I~LACE REINFORCE CONCRETE AND SHALl.
HAVE A WALL THICKNESS OF EIGHT INCHES UNLESS NOTED OTHERWISE.

5. ALL COMPACTION AND BACKFILL SHALl. CONFORM TO THE MARICOPA COUNTY SPECIAL
PROVISIONS AND THE NARlCOPA ASSOCIATION OF GOVERNMENTS SPECIFICATIONS AND
STANDARD DETAILS AND LATEST REVISIONS.

6. THE CONTRACTOR IS RESPONSIBLE FOR THE FINAL GRADE ADJUSTMENTS FOR ALL IRRIGATION
STRUCTURES AND MANiOLES TO THE SATISFACTION OF MARICOPA WATER DISTRICT.

7. THE CONTRACTOR IS RESPONSIBLE FOR OBTAINING ALL NECESSARY MARICOPA WATER
DISTRICT PERMITS, RIGHT-DF-ENTRY AND APPROVALS PRIOR TO CONSTRUCTION.

8. THE CONTRACTOR SHALL NOTIFY MARICOPA WATER DISTRICT IN 'hRITING AT LEAST
SEVENTY-l'M) (72) HOURS IN ADVANCE OF ANY CONSTRUCTION.

9. THE CONTRACTOR SHALL CONTACT AND COORDINATE WITH MARICOPA WATER DISTRICT FOR
THE 'DRY-UP' OF EXISTING IRRIGATION FACILITIES PRIOR TO THE BEGINNING OF
CONSTRUCTION. IT WILL BE MARICOPA WATER DISTRlcrS SOLE DETERMINATION OF THE TIME
AND DURATION OF THIS 'DRY-UP" PERIOD.

10. THE CONTRACTOR SHALL CONTACT AND COORDINATE \IIIITH MARICOPA WATER DISTRICT FOR
THE REMOVAL OF EXISTING IRRIGATION FACILmES PRIOR TO THE BEGINNING OF
CONSTRUCTION.

1,. THE CONTRACTOR IS RESPONSIBLE FOR CONTACTING AND COORDINATING WITH MARICOPA
WATER DISTRICT FOR THE INSPECTION OF ALL CONSTRUCTION IMJRK.

12. ALL CONSTRUCTION II\ORK IS SUBJECT TO MARICOPA WATER DISTRICTS INSPECTION AND
APPROVAL. CONSTRUCTION IMJRK CONCEALED WITHOUT INSPECTION BY MARICOPA WATER
DISTRICT SHALL BE SUBJECT TO EXPOSURE AT THE CONTRACTORS EXPENSE.

13. AS-BUILT PLANS AND CERTIFICATIONS SHALL BE PROVIDED TO MARICOPA WATER DISTRICT
UPON COMPLETION OF CONSTRUCTION.

14. AS-BUILT PLANS OF MARICOPA WATER DISTRICTS FACILITIES SHALL BE REFLECTED ON THE
CORRESPONDING A5-BUILT PAVING AND WATER IMPROVEMENT PLANS 'MlERE APPLICABLE.

15. IF A CONFLICT IN NOTES ON THIS DESIGN PLAN IS IDENTIFIED, THE M\M) GENERAL NOTES
SHALL SUPERSEDE Am OTHER NOTES.

SCREENING:

SCREENED ELEMENTS ON AREA MAPPING REPRESENT EXISTING FACILITIES
OR ELEVATIONS.

SCREENED BACKGROUNDS ON OTHER DRAWINGS CAN REPRt:SENT
EXISTING FACILITIES OR FACILITIES TO BE CONSTRUCTED UNDER THIS
CONTRACT, WHICH, IF DRAVVN IN SOLID LINES, 'NOULD OBSCURE THE
PARTICULAR DETAILS BEING SHOWN. CONSULT THE ENGINEliR IF
SCREENING OF ANY ELEMENT IS NOT SELF-EXPLANATORY.

NOTE:

FOR ABBREVIATIONS NOT LISTED IN THIS STANDARD LIST, SEE
"ABBREVIATIONS FOR USE ON DRAWINGS AND TEXT", PUBLIsHED BY THE
AMERICAN NATIONAl STANDARDS INSTITUTE, INC. (ANSI)
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NOTES:

1. SEe BEARDSLEY CANAL SECTION AT NORTHERN FOR
EMBANKMENT REQUIREMENTS

2. CONTRACTOR SHALL FIELD VERIFY All DIMENSIONS AND FIELD
CONFORM TO MATCH EXISTING AS APPROVED BY MWD.

3. TRANSVERSE JOINTS ON BEARDSLEY CANAL REPLACEMENT
SECTION SHAll BE PER DETAIL 135 SHEET D-2.

4. EXACT LIMITS OF LINING REMOVAL AND REPLACEMENT WILL BE
BASED ON ACTUAL EXCAVATION LIMITS AND APPROVED BY MWD.

5. ESTIMATED BOX INVERT AT INTERSECTION OF BOX CULVERT CL
AND CANAL Cl. VIEW IS SOUTHWEST.

6. NEW CANAL INVERT ELEVATIONS AND SLOPE SHALL MATCH
EXISTING FIELD VERIFIED INVERTS AND SLOPE.
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NOTE:

1. CATCH LINE LOCATIONS FOR BOTH CUT ANO FILL 'Mll BE BASED
ON FINISHED GRADE ELEVATIONS, REFER TO BOX CULVERT PLANS.

t>·----------------~

1.5: 1 i f i 1.5: 1 ; i
; ~ :' EX. SHOT CRETE

b--------------, I r------------~d '--:-LINEO CANAl
! MATCH I: V 1

£>---.}.---<j

t;~-----------------~
; ! I CONFORM ;EXIS~ . CONFORM I ,
; ;

TO EXISTlNG~
! ,. •

TO EXISTlNG~ ! ;
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I I en
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IllS I I I ~ IllS
0 a 0
>< I I I N

115w
I I ~ I
I I

I
I

IVV-OITCH

I3:1 I I 2:15'
(CUT) I I I (FILL)

i;j .. I IIN 14'O&MROAO 20' 14'O&MROAO

I I 6" RAIL-~I J
I 1.5: 1 l 1.5: 1 I
I I

v
TYPICAL BEARDSLEY CANAL TRANSITION PLAN

N.T.S.

BEARDSLEY CANAL SECTION A
(LOOKING NORTH) N.T.S.

1250

1245

1240

1235

1230

1225

1220 .

1215

RJGHT-oF~WAY

LINE

,
I

I,,
I,
I

I,
I

I
<>I

I

I,, .
I
,,
I,
I

I

60'
MVVDRNJ

MIO-5ECTION
LINE

:1:26'.1
CANAL CL

4.2'

CL
BOX CULVERT

I
75'

MVVDRNJ
;1:32'1

CANALCL

FlO LOC

,/UNKNOIIVN

:1:56' .1
CANAL

.. 0.00149 FTIFT

MCFCO BOX CULVERT
(SKEW TO CANAL)

RIGHT-OF-WAY
LINE

I
I,

/" EXIST. GRADE !
--------t----~---- ~

I ........ •

I "'-../

I

1250

1245

1240

1235

1230

1225

. 1220

~
CAll TWO WORKING

DAYS BEFORE YOU DIG

1215 (602) 263-1100

l-BOO-STAKE-IT
(OUllllE NAA!Ca'A ctUlTY)
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IMPROVEMENTS AT
NORTHERN AVENUE
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6x6 - 10ga VlllRE MESH
REINFORCING LAP 18'

c
~

• 0
COlD

W
Wa:...

CL
BEARDSLEY

CANAL

5' (SEE NOTE 2)

LINING SECTION
N.T.S.

NOTES:

1. SEE BEARDSLEY CANAL SECTION AT NORTHERN FOR
EMBANKMENT REQUIREMENTS

2. CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS AND FIELD
CONFORM TO MATCH EXISTING AS APPROVED BY MWD.

3. TRANSVERSE JOINTS ON BEARDSLEY CANAL REPLACEMENT
SECTION SHALL BE PER DETAil 135 SHEET 0-2.

4. EXACT LIMITS OF LINING REMOVAL AND REPLACEMENT WILL BE
BASED ON ACTUAL EXCAVATION LIMITS AND APPROVED BY MWD.

5. ESTIMATED BOX INVERT AT INTERSECTION OF BOX CULVERT CL
AND CANAL CL. VIEW IS SOUTHWEST.

6. NEW CANAL INVERT ELEVATIONS AND SLOPE SHALL MATCH
EXISTING FIELD VERIFIED INVERTS AND SLOPE.

1275

1290

1265

1285

1255

1250

. 1280

. 1270

; 1260

'}f.Y LINING
'TAANSITION

"

TRANSVERSE JOINTS
@ 10' C-C (TYP)

BOX CULVERT
BYOTliE;RS

TOP OF NEW
LINING 1276.70

~
CL

BOX CULVERT

I
CONSTRUCT APPROX 194 LF CONCRETE'

LINED CANAL (SKEW TO BOX)

EX. WEST
O&MROAD

I~_f '1_---"'--/:_,1
~
-~

COMPACTED Jf BACKFILL TO 95%

~1-.o-------------"±""35:<..'-----------J

.S =SEE NO~ 6

EX. BEARDSLEY
CANAL

EX. EAST
O&MHOAD

" ,I

I .FLOW

t\.
.~ REMOVE LINING TO

'. EXIST. HEADWALL INLET

RETAIN AND PROTECT <>
EXISTING HEADWALL

,

r
I
I
I

\(

1285

1290

1280 .

1275

1270

1265 .

1260

1255

1250

BOX CULVERT SECTION
N.T.S.

~
CALL TWO WORKING

DAYS BEFORE YOU DIG

(602) 263-1100
1-800-STAKE-IT
(CU1SlD£ ""RICa'A COUNlY)

P-3
SHEET

05 OF 11

TYP LINING S!=CTION AND
BOX CULVERT SECTION

IMPROVEMENTS AT OLIVE
AVENUE

MARICOPA COUNTY
FLOOD CONTROL DISTRICT

BEARDSLEY CANAL LINING
REPLACEMENT

D.LONG

R. RILEYDRAWN BY:

DESIGNED BY:BYREVISION DESCRIPTIONDATEREV.
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!!Q!E;.

1. CATCH LINE LOCATIONS FOR /;lOTH CUT AND FILL WILL BE BASED
ON FINISHED GRADE ELEVATIONS, REFER TO BOX CULVERT PLANS.

t>---------------------~
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2:1

I I
14'O&MROAD 20' 14'0&MROAD

I I 6" RAIl=--- J-I II .
1.5: 1 l 1.5: 1 I

I I

TYPICAL BEARDSLEY CANAL TRANSITION PLAN
N.T.S.

1290

1275

1280

1265

1260

12B5

1270

~
CAll WORKING

OAYS BEFORE YOU DIG

(602) 263-1100
1-800-STAKE-IT
(OOlSllE W_A COJNlY)

RIGHT-OF-WAY
LINE

1------_1
I
I
I
I

I

60'
BEARDSLEY CANAL RNV

MCFCDBOX CULVERT
(sKEW TO cAtiAq

MID-SECTION
LINE

0.00625 FT/FT
.........

. I

"""'"__.--;;;;2%=_;..1_2_78.;j;.l::.....~__ /' EXIST. GRADE

_T 0&"ROAD)F~,~c

. '. II UNKNOIJlotl

:1:56',1.
CANAL

A

:1:25',1.
CANALCL

I

I ,
I '1.''''0';:1, .

CL
BOX CULVERT

I

BEARDSLEY CANAL SECTION
(LOOKING SOUTH) N.T.S.

.Uj

4.2'

t~,oc
UNKNOIJlotl

14' (TYP)

75'
BEARDSLEY CANAL RNV

~ST. GRADE VARIES

RIGHT-OF-WAY
LINE

64'
MINDRNV

NEW
RIGHT-OF-WAY

. LINE

1275

1285

1270

1265 .

1255

1260 .

1280 .

1290

P-4
SHEET
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TRANSITION PLAN AND
CANAL SECTION

IMPROVEMENTS AT OLIVE
AVENUE

MARICOPA COUNTY
FLOOD CONTROL DISTRICT

BEARDSLEY CANAL LINING
REPLACEMENT

R. RILEY

D.LONG
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RETAIN AND
PROTECT EXISTING
INLET HEADWALL
STRUCTURE

BEARDSLEY CANAL
SEE P-3 FOR LINING
REPLACEMENT

~
CAll TWO WORKING

DAYS BEfORE YOU DIG

(602) 263-1100
I-BOO-STAKE-IT
(W1SIDE llARICClPA ClUITY)

~
::;
Z
o
f31
w
en

t I

f \l
I

\~\
/0 "-
I~

:!;
oil
o

"-
"-

"-
"

"-

EXIST TURNOUT TO
REMAIN IN PLACE

"-
"

"
"-

"-
\

"-
"

"-

SEE 0-1 FOR LINING DETAILS

\ -/"--...--\-

"- "-
"- "- RETAIN AND PROTECT EXISTING

"- "- FLOW MEASUREMENT
"- "- STRUCTURE (SEE NOTES 2 & 3)

"- "- \" SHORING TO PROTECT
" "STRUCTURES AS
" "- REQUIRED

"- "-

EXTENT OF ESTIMATED CANAL REPLACEMENT
"

"-

EXISTING MOO LATERAL 9

"
"-

"-
"-

"-
"-

"-
"

"-
ESTIMATED EXCAVATION LIMITS -./' "-

"-
"-

"-
"-

"-
"-

"-
"-

"-
"-

"-
"-

"-
"-

"-
"-

"-
"-

"-
"-

"
\

SCHEMATIC SITE PLAN
N.T.S.

2. IF EXISTING FLOW MEASUREMENT STRUCTURE IS DAMAGED OR REQUIRES
REPLACEMENT SEE SHEET 0-3 FOR FLOW MEASUREMENT REPLACEMENT
STRUCTURE.

1. CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS AND FIELD CONFORM
TO MATCH EXISTING CONDITIONS.

4. BRIDGE CROSSING TO BE LICENSED AND DESIGN APPROVED BY MOO.
CONTACT MOO FOR ADDITIONAL INFORMATION.

3. CONTRACTOR MAY ELECT TO REMOVE AND REPLACE THE EXISTING FLOW
MEASUREMENT STRUCTURE TO IMPROVE CONSTRUCTABILITY OF THE BOX
CULVERT. REFER TO SPECIFICATIONS.

CONC BRIGDE FOOTINGS
SEE NOTE 4 t----t-~

6"
RAIL

W.S.

NEW SO' FLOW
MEASUREMENT STRUCTURE

CL
LATERAL

PRE-eAST BRIDGE SLAB

LATERAL 9 LINING SECTION
N.T.S.

BRIDGE AND FOOTING CANAL CLEARANN~~.CD

.;:L....,...,.,.....-....--...C~·MPACTED-./
BACKFILL TO 95%

NEW CANAL LINING

6x6 - 100a IMRE MESH
REINFORCING LAP 18"

INSTALL 2 PIPE STICKS BET1M:EN
LINING AND STRUCTURE

CONSTRUCT HAND PLACED
BO\l\ll. AND TRANSITION TO
EXIST LINING. SEE NOTE 5.

FLOW MEASUREMENT STRUCTURE CONNECTION TO LINING 2
N.T.S.

SHEET
07 OF 11

P-5LATERAL 9 LINING
REPLACEMENT DETAILS

MARICOPA COUNTY
FLOOD CONTROL DISTRICT

BEARDSLEY CANAL LINING
REPLACEMENT

R. RILEY

D.LONG

DRAWN BY:

DESIGNED BY:BYREVISION DESCRIPTIONDATEREV.
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NOTES

1. CONTRACTION JOINT IN
CONCRETE LINING SHALL
BE PLACED TRANSVERSE
AT 10 FOOT INTERVALS.

2. CONTRACTOR SHALL USE
A TEMPLATE APPROVED
BY THE ENGINEER TO
CONSTRUCT TRANSVERSE
CONTRACTION JOINTS.

ALL RAO '" 1/4'

5116'

(SEE NOTE 2)3/4' CHAMFER

HAND-PLACED CONC
CANAl LINING

STRUCTU~

ELASTOMERIC
SEALANT

l' SPONGE
RUBBER FILLER

BOND BREAKER ON
BOnOMONLY

SEAlANT, BOND TO SlOPING
SURFACES OF GROOVE

318'

314" CHAMFER

1/8'

I J:

". ~.

SYMMABOUT~

NOTE: SEE PLANS FOR S, B AND H DIMENSION.

TYPICAL HAND-PLACED CONC CANAL LlNI~~s.C) CONTROLSEALANTJOI~~.(l) EXPANSION JOINT DET:~.~.CD CONSTRUCTION JOINT DET:~.~. CD

NOTES

,. SEE PLANS FOR
DEMANTIONS OF H

2. SEE PLANS FOR CANAL
SECTIONS TO BE BROOM
FINISHED AND LIMITS OF
INSTALLATION

CONCRETE FINiSH DET:~.~. CD

BROOM FINISH

4" HAND PLACED LINING OR
SLIP-FORM CONC LINING

400

JOINT FOR EXIST
TO NEW LATERAL AND DITCH CONNECT~~~.CD

SLIP-FORM CONC CANAL TOOL 314" x314" GROOVE AND FILL 1/2"

UN'NG OR ""STING \ MAX ""H EIASTOMERIC SEAWrr

LININGer..'. .••. ----v-L1NING
THICKNESS . ; .• •., .' .. ". '." '-::' ---l THICKNESS

4" MIN ;.' .:': ~
.... ~ A

3"CIJCIJwz
~:5un.
~ltl
(!)CIJ
z
Z
::::;

R"'2'-8'
AS REQUIRED

LINING DET~~~.CD

1/8"318"1/8"

EXPANSION SEALANT JO~~T~.CD

NOTES

THIS IS A STANDARD DETAIL SHEET AND NOT
ALL DETAILS ARE REQUIRED. SEE PLANS FOR
SPECIFIC INSTALLATiONS.

IRRIGATION CANAL LINING DETA~~~. ~

2) IMMEDIATELY PRIOR TO SEALANT APPLICATION, THE CONCRETE
SHALL BE BLASTED 'MTH OIL-FREE COMPRESSED AIR TO REMOVE
RESIDUE, DUST, DIRT AND DEBRIS.

NOTES:

1) CONTRACTOR TO SANDBLAST SURFACES.

4) SEE SPECIFICATIONS FOR EXTRUDING AND TOOLING
ELASTOMERIC SEALER.

3) CONCRETE AND AMBIENT TEMPERATURE SHALL
BE A MINIMUM OF SO' F.

318" MIN.

ELASTOMERIC SEALER

2"

1 1/2"

SANDBLAST

1 1/2"

2"

I" J
~'_'i...._~_U_N_RE_'.l.NF~O_R_C_ED__;".;.... THICKNESS

• Q' ~ •• CANAl LINING ~
.' '.: ._... • 1.....•.

BONDING SURFACES
SANDBLASTED

TOP OF BANK FG

NOTES:
,. OVER EXCAVATION IS PERMITTED IF NEEDED TO
ACCOMMODATE LiNING.

CANAL RAIL REF~;~.CD CAP SEAL FOR RANDOM CRACKS
N.T.S. ~

CAlL lWO WORKING
DAYS BEFORE YOU DIG

(602) 263-1100
t-BOO-STAKE-IT
(amocE lIAIlICa'A COONlY)
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IRRIGATION CANAL
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FORMED FACE INHEN USED
FOR CONSTRUCTION JOINT

OLD
CONCRETE

TRANSVERSE CONSTRUCTION JO~.~; [jM]

NOTES:

1. B AND C SHOW ALlOWABLE RANGE.

2. CONTRACTION JOINT DETAIL SHALL BE PROVIDED FOR CONCRETE LINING
CONSTRUCTION JOINTS AND INHERE SHOv.N OR AS DIRECTED TO
REPLACE IMPROPERLY INSTALLED PLASTIC WATERSTOP. JOINT MAY BE
SAW CUT APPROXIMATELY AS SHO'MJ INHEN USED FOR REPAIR.

3. HEIGHT OF ELASTOMERIC SEALANT SHALL BE LESS THAN WIDTH OF JOINT

JOINT GROOVE DIMENSIONS

T B C APPROXIMATE GROOVE SPACING
(IN) (IN) (IN) CENTER TO CENTER

21/2 1/410318 314107/8 10' - 0"

3 318 to 1/2 1 101 1/8 12'-0" to lS'-ll"

31/2 318 to 1/2 11/8101 1/4 12'-0" 10 15'-0"

4 318101/2 11/4 to 1318 12'-0" 1015'-0"

o
ELASTOMETIC

SEALANT

PRIOR TO SEALANT
APPLICATION COAT

WITH PRIMER SIKAFLEX
TYPE 429 OR EQUAL,

PER MANUFACTURERS
RECOMMENDATIONS.

NEW
CONCRETE --0---

COAT SURFACE WITH
BOND BREAKER

~
CAll TWO WORKING

DAYS BEFORE YOU DIG

(602) 263-1100
1-800-STAKE-IT
(OUlSlll£ lIAAICa'A lXlUNn)

1/2" DIA. HOLE
THRU

1/2" DIA. HOLE
/THRU

TOP VIEW
-- N.T.S.

2. PAINT GATE AND POS'fS AS SPECIFIED OR APPROVED BY
THE ENGINEER.

4. REFER TO PLANS FOR GATE INSTALLATION LOCATION.

NOTES:

1. CL OF STEEL POSTS ARE I' BEYOND EDGE OF SHOULDER.

3. SET GATE 30' OFFSET FROM TRAFFIC ACCESS OR
ROADWAY TURNOUT OR AS APPROVED BY THE ENGINEER.

5. FILL BOTH BOLLARDS WITH CONCRETE.

4" x 1/2" SLOT THRU PIPE ARM.

2 - 3 1/4" DIA. SGL. YELLOW DELINEATORS, 1 EACH SII:!E

SINGLE GATE REQUIRES 2 TIE BACK
POSTS FOR OPEN AND CLOSED POSITION.

~..
".. -.

6"

," .-

5" SCH. 40

..._~.~

. ."'.'

..... :.

. ......

.. :...'

'..~: "

:. ~.:

,4j. :.~.. ,~.:-.:~
. '':'~.:

. '..•..

. .

DELINEATORS FRONT AND BACK
ON BOTH TIE BACK POSTS

LI2

U5

-<3116

2 112" SCH. 40
BLACK STEEL PIPE

M'M) TO PROVIDE SIGN
FASTEN AS REQUIRED

MAIN CANAL MANUAL SECURITY GATE
N.T.S.

16 - 3 1/4" DIA. SGL. YELLOW
DELINEATORS, 7 EACH SIDE PER ADOT
STD. 4-M - 4.01, FASTEN AS REQD.

L= LENGTH AS SHO'MJ ON PLANS

U2

'~-------------_--:-:-""'-"""""~-7c-_....L;..,..'__' 7"•. _C,-A_NA_L_O_&_M_RO_AD ~" ._~.

FOUNDATION UTILITY
CONCRETE

5"SCH.4O

"; .....:.
~,"': ..

....•..

.-. :.... . ".

I. .1

FLANGE

1'-6" MIN. DIA. TYP.

IM:LDED STEEL CAP TYP(2)
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2" x~" X 1/8" PLATE

SPOf WELD TO
ANG~E IRON (lYP)

2 1/2" X 1,6" PLATE

ANCHOR 112"12l X 3"I!AR@ 12" O.C.

ANGLE IRON TO BE
FLUSH WI CONe. WALL

3/8"li!J HANDLE
WELDED TO MESH

FINISH EDGES \MTH 18
GA. 1" GALV. BINDING

3/4" NO.9 STD. 10 GA.
EXPANDED METAL GALV.

4" HINGE (3 REQUIRED)

112" ANCHOR
BOLTS (lYP.)

36" RGRCP

BOARD GUIDE (lYP) (2\
ORDETAILQ

8'-U
/SEESHT.15F

4'-U /8"
36"RGRCP,\

'\ I \ /;
,

~
\ Vq>

~)N

~<:' ~ - - A• ~

(~ ~ill
.' ~,N

",
2'-U

MIN. (lYP)
EACH WAY

ADDITIONAL #4 RE-BARS @ 12" O.C. FOR CORNER--./
REINFORCEMENT EACH WAY (TYP. FOR ALL CORNERS)

50" FLOW MEASURING STRUCTURE PLAN
H.T.S.

50" FLOW MEASURING STRUCTURE MESH COVER
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S.S. ANCHOR BOLT

TOP OF WALL
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4) GRADUATIONS SHAll BE SHARP AND ACCURATE TO THE
DIMENSIONS SHOw.!.

5) FOLLO'MNG CONSTRUCTION, All STAFF GAUGE CALlBW.TION DATA
INCLUDED IN THIS TABLE MUST BE VERIFIED.

6) POSITION ZERO REFERENCE ON STAFF GAUGE EXACTlY LEVEL WITH
TOP OF IM::IR SilL.

50" FLOW MEASUREMENT STRUCTURE

LOCATION OF FLOW
MEASUREMENT

LINES ON WEIR GAUGE

F F H
(CFS) (MI) (Fl)

0 0 0.00

2 80 0.28

4 160 0.44

...J 6 240 0.58

8 320 0.71

10 400 0.83

12 480 0.94

14 560 1.04

16 640 1.14

18 720 1.24

20 800 1.33

22 880
1.43

24 960 1.52

26 1040 1.60

28 1120 1.69

30 1200 1.77

32 1280 1.86

34 1360 1.94

36 1440 2.02

38 1520 2.10

40 1600 2.18

CFS - CUBIC FEET PER SECOND
MI - MINER'S INCHES
FT-FEET

2) ALL CUTTING, DRILLING, AND PUNCHING OF THE PLATES SHALL BE
COMPLETED BEFORE THE VITREOUS ENAMEL IS APPLIED.

STAFF GAUGE
N.T.S.

NOTES:

1) STAFF GAUGES TO BE MADE OF NO. 18 GAUGE (U.S, STANDARD) MILD
STEEL PLATE AND TO BE COVERED IMTH VITREOUS ENAMEllMTH A
MINIMUM THICKNESS OF 12 MILS ON NUMERAL SIDE AND 3 MilS ON
THE REVERSE SIDE AND ON EDGES w-tERE PLATE HAS BEEN CUT,
PUNCHED, OR DRILLED.

F- FLOW
H - HEIGHT ABOVE V\£IR SILL
L - LENGTH,· DEPENDENT ON LENGTH OF

GAUGE NEEDED

RADIUS = 0.094"

3/8" X 3" SLOTS "TYp. lVI.O LOCATIONS

1/8· X 12" XL STAINLESS
STEEL MOUNTING PLATE

ZERO REFERENCE
TOP OF IM::IR SILL

SYMBOLS:

ATTACH TO STRUCTURE WALL IMTH 1/4 X 1
1/4" S.S. SCREWANCHORS IN CENTER OF

SLOTS. FIELD DRILL STRUCTURE WALL TO
MATCH HOLES IN AS BUilT GAUGE.

DRILL AND TAP MOUNTING PLATE FOR HEX
HEAD 114" SST MACHINE SCREWS TO MATCH
HOLE PATTERN ON AS BUILT STAFF GAUGE.

l:!

~
{MWD

~ I50" WEIRco
~

*
CFS {MI

£40 ---- ...--
30 1200 J------
20 800---- ...--3/8" HOLES

lYP.OF6
3" FROM SIDES

~O 400----
¢a --- 320-----

240
GRADUATIONS

1/B"lYP. 4 160------. -~ - 80.., -- ..------;". 0 - ZERO REFERENCE
TOP OF IM::IR SILL

=
N

112" 10314"

ENAMELED WEIR GA~~;CD

3) THE FACE OF THE GAUGE SHALL BE BRIGHT w-tITE AND ALL
NUMERALS AND GRADUATIONS SHALL BE BLACK.

50" FLOW MEASUREMENT STRUCTURE STAFF GAU~~13061 ~
CAll lWO WORKING

DAYS BEFORE YOU DIG

(602) 263-1100
l-BOO-STAKE-IT
(0U1SIDE wAlllCa>A CWNl'I)

0-4
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EXHIBITB2

North Inlet Channel Improvements - Phase II



EXHIBITB2

North Inlet Channel Improvements - Phase II
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FULTON BROCK
DON STAPLEY
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EXISTING WATER VALVE

-'--0--- EXISTING WATER METER & BOX

-J~_ EXISTING STREET SIGN

--T-- EXISTING UNDERGROUND TELEPHONE CABLE

o EXISTING TELEPHONE RISER

General Notes
1. ALL CONSTRUCTioN to BE PERFORMED ACCORDING TO APPLICABLE MAG STANDARD

DETAILS AND MAG SPECIFICATIONS, INCLUDING REVISIONS 1998 THROUGH 2006, UNLESS
OTHERWISE NOTED.

2.> FACILITIES WHICHAAE NOT SPECIFicA!..J...Y LOCATED WITH ACTUAL HORIZONtAL AND
VERTICAL CONTROLS ftREtAPPROXIMATE AND ARE SHOWN TO THE BEST AVAILABLE
INFORMATION.

3. ExiSTING UTILITiES AND OTHER' FACILITIES HAVE BEEN pLACEt) ON THE PLANS FROM
FIELD SURVEYS, EXISTING MAPS AND OTHER CURRENT PLANS WITHIN THE· AREA OF
THIS PROJECT. THE CONTRACTOR WILL DETERMINE THE EXACT LOCATION AND/OR
ELEVATION OF EXISTING UTILITIES WHICH PERTAIN' TO AND AFFECT THE
CONSTRUCTiON OF THIS PROJECT.

4. TWO (2) WORKING DAYS PRIOR TO EXCAVATING, THE CONTRACTOR SHALL CALL FOR BWE
STAKES AT THE BLUE STAKE CENTER (PHONE: 602-263"1100).

5. THE CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS PRIOR TO CONSTRUCTION.

6. ANY WORK PERFORMED WITHOUT THE APPROVAL OF THE FLOOD CONTROL DISTRICT·
. AND/OR THE ENGINEER AND ALL WORK AND MATERIALS NOT IN CONFORMANCE WiTH

THE SPECIFICATIONS ARE SUBJECT TO REMOVAL AND REPLACEMENT AT THE
CONTRACTOR'S EXPENSE.

7. THE ENGINEER WILL DETERMINE THE NUMBER AND LOCATION OF THE REQUIRED
COMPACTION TESTS FOR STRUCTURAL BACK FILL

8. ALIGNMENT AND PROFILE OF MAINTENANCE ROAD SHOWN ON THE PLANS IS
APPROXIMATE. THE LOCATION AND PROFILE WILL BE ADJUSTED IN THE FIELD BY THE
ENGINEER AFTER THE CONTRACTOR STAKES OUT THE ALIGNMENT SHOWN ON THE
PLANS TO MISS EXISTING VEGETATION AND MATCH SURROUNDING TERRAIN.

9. THE AREA TO BE CLEARED AND GRUBBED SHALL BE STAKED OUT IN ADVANCE. ANY
VARIATIONS WILL BE SUBJECT TO THE APPROVAL OF THE ENGINEER.

10. BEFORE BEGINNING ANY WORK, THE CONTRACTOR WILL DETERMINE ACCURACY OF
BENCHMARK INFORMATION PROVIDED AND WILL SET ANY TEMPORARY BENCHMARKS
NEEDED FOR CONSTRUCTION OF THIS PROJECT.

11. CONTRACTOR WILL LOCATE 1/2" REBAR FND AT NORTHERN AVENUE AND MIDSECTION
LINE AND PROVIDE A TEMPORARY BENCHMARK BASED ON THIS POINT THAT CAN
REMAIN IN PLACE DURING CONSTRUCTION OF THE ENTIRE PROJECT.

12. PRIOR TO FINAL APPROVAL AND ACCEPTANCE OF THE WORK, THE CONTRACTOR WILL BE
REQUIRED TO CLEAN ADJACENT (OFF-PROJECT) ROADWAYS USED DURING THE COURSE
OF CONSTRUCTION. SEE SUPPLEMENTAL GENERAL CONDITIONS, SECTION 107.9 FOR
CLEANING OF STREETS DURING CONSTRUCTION.

13. AREA WITHIN CUT/FILL LINE SHOWN ON THE PLANS SHALL BE CLEARED, GRUBBED, GRADE[
AND HYDROSEEDED AS DESCRIBED IN THE SPECIAL PROVISIONS.

14. THE DISTURBED AREA BETWEEN THE CUT/FILL LINE AND THE RIGHT OF WAY LINE
SHALL BE OVER SEEDED AS DESCRIBED IN THE SPECIAL PROVISION.

15. ALL WORK SHALL BE PERFORMED WITHIN FCDMC RIGHT OF WAY. CONTRACTOR TO
LOCATE RIGHT OF WAY PRIOR TO CONSTRUCTION BEGINNING.

PHONE NUMBER

(523)' 386~4252
(602) 224-0711

(51.2) 742<3827

(602) 203- 5873

(303) 21'4-7101 &
(602) 241-6408

(602) 484-5277

(602) 371.7989

(623) 594- 0505

(623) 546- 8266CAROL URAINE
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CENTERLINE
CONSTRUCTION
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FIBRE OPTIC CABLE
OVERHEAD ELECTRIC .

. PAGE
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TOP OF WALL
TOP OF NUT
MARICOPA ASSOCIATION OF GOVERNMENTS
EXPANSION JOINT
ARIZONA DEPARTMENT OF TRANSPORTATION
PROPOSED
TOP OF BANK
SOUTH INLET CHANNEL
BEARDSLEY CANAL WASH
SONORAN RIDGE ESTATES
SIDEWASH DROP STRUCTURES

Ck
CSTR
DESC
EQ
EXST
FOC
OHE
PG
P/L
PRV
RlW
SPG
UGT
TW
TN
MAG
EXPJT
ADOT
PROP
TOB
SIC
BCW
SRE
SWD

UTILITY NOTIFiCATION
COMPANY CONTACT

WATE/'{ UTIUTY JACK MEisTER
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MWD
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EXISTING WATER LINE

EXISTING FIRE HYDRANT

--w--

8 EXISTING STOP SIGN

.a. EXISTING TRAFFIC SIGN

-0- EXISTING UTILITY POLE

-x--x- EXISTING WIRE FENCE

-0 - 0 - EXISTING WOOD FENCE

--ss-- EXISTING SEWER LINE

~ EXISTING MANHOLE

--~ EXISTING STORM DRAIN

--EF-- EXISTING EFFLUENT LINE

--TV-- EXISTING UNDERGROUND CABLE TELEVISION

--E-~ EXISTING UNDERGROUND ELECTRIC

--4D -- EXISTING UNDERGROUND TELEPHONE DUCTS
(SPECIFY NUMBER)

--G-- EXISTING GAS LINE

Legend

... BENCHMARK

'" ExiSTING SURVEY MONUMENt
(BRASS CAP FLUSH)

~ EXISTING S'URVEY MONUMENT
(BRASS cAP IN MANHOLE)

EXISTING COMBINED CURB & GUTTER MAG

DET 220 TYPE "A" EXrSTING DITCH

--fR-- EXISTING IRRIGATION LINE
(NOTE - PRIVATE OR RWCD)

---:-a-----:... EXISTING IRRIGATION ST/'{UCTURE

~ EXISTING IRRIGATION STANDPIPE

-0-0- EXISTING CHAIN LINK FENCE

G--€l GATE W/ POSTS

F MAIL BOX
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::Q--. STREET LIGHT
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PAVEMENT CENTER LINE AND
OR MONUMENT LINE (~ AND/OR !tV

CUT LINE

FILL LINE

.GEOTEXTILE BARRIER

NEW WIRE FENCE

BORING HOLE/NUMBER (SEE SPECIAL PROVISIONS)
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COVER SHEET & VICINITY MAP
GENERAL NOTES & INDEX
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MISCELLANEOUS DETAILS
QUANTITY SUMMARY SHEET
PLAN & PROFILE SHEETS
OUTLET DROP STRUCTURE STRUCTURAL DETAILS
RIP RAP DROP STRUCTURE DETAILS
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SIDEWASH DROP STRUCTURE DETAILS
GATE DETAIL
BOULDER PLACEMENT DETAILS
CROSS SECTIONS
SURVEY CONTROL SHEET

1
2
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5
6
7
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21
22

23-25
26-36

SECTION LETTER
OR DETAIL NUMBER

A
~DRAWING NUMBER

. TO LOCATE

. (NOT SHEET NO)

DETAIL REFERENCE

2
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DRAWING NO.
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REVISION BY
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& INDEX

DATE
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DATE

SHEET C
3 3t

2-

200 o' ·200 400

'"",,% '
Scale in Feet

RD 04107

BJL 04107
PM 04107

GEOMETRic SHEET.

REVISION BY

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DMSION

28

SO~20'13"W

FOUND MCDOT ALUMINUM
N 936704.50
E 534090.48
ELEV=1269.63

DRAWING NO.
G4

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS)#3 - NORTH INLET CHANNEL (NIC) PROJECT

S UTH CHANNEL PCN 470-04-31

2
3

NO.

N.E. CORNER, SECTION 33
FOUND MCDOT ALUMINUM
CAP IN POTHOLE
N 934069,01
E 534074.53
ELEV=1253.38

N.1/4 CORNER SECTION 33
FOUND MCDOT ALUMINUM
CAP IN POTHOLE
N 934080.31
E 531435.51
ELEV=1277.69

NOO"20'49"E
--------------------2635~54'-----------------

NIC NORTH BY OTHERS

FOUND MCDOT ALUMINUM CAP
N 931428.35
E 534057.63
ELEV=1238.61

£.1/4 CORNER SECTION 33

NOO"22'00"E-----·---------------264Cf7i'----·---------------

33

SEctION.4, t6WNSHIPZ NORTH, RANGE 2 WEST AND ...
SECTIONS 28 AND 33,TOWNSHIP'3 NORTH;RANGE 2 WEST,
OF THE GILA AND SALT RIVER. MERIDIAN,
COUNTY OF MARICOPA, STATE OF ARiZONA

NIC NORTH BY OTHERS

NOTE:
ADDITIONAL VERTICAL AND HORIZONTAL CONTROL POINT$ ARE SHOWN
ON RECORD OF SURVEY DATED 10-22-04 BY CONSULTANT ENGINEERING
INC.(CEI)ATTACHED TO THESE DRAWINGS. .

.... PROJECT BENCHMARK J265
N=928828.31, E=531580.08, Elev=1231.05

4· BRASS CAP IN A CONCRETE MONUMENT
STAMPED J 265 1948

VERTICAL DATUM NAVD88
(USED GDACS NFS CONTROL POINTS)

200'
NIC
RlW

N.1/4 CORNER SECTION 4 &
S.1/4 CORNER, SECTION 33
FOUND 1/2" REBAR'
N 928797.67 .
E 531402.49
ELE V=1236.54

NO~21'41"E
--------------------2640~2~~----------------

II\)
10>

'''''IQl
0,
~

N,w. CORNER, SECTIoN 4 &
S.W. CORNER SECTION 33
MCDOT ALUMINUM' CAP

N.E. CORNER, SECTION 4 &
S.E. CORNER, SECTION 33
FOUND MCDOT BRASS CAP
IN POTHOLE
N 928788.12'
E 534040.98
ELEV=1217.09

BASIS OF SURVEY

THE COORDINATES SHOWN ARE
US STATE PLANE 1983 (AT GROUND)
ZONE IS ARIZONA CENTRAL 0202
DATUM IS NAD 1983 (CONUS)
GEOID MODEL IS GEOID99 (CONUS)
THE PROJECT LOCATION USED IS A
CEI CONTROL POINT # 5000

LATITUDE=33"33'05.44869·
LONGITUDE=112"28' 13.25470·
HEIGHT=1141.647

GROUND NORTHING=928752.397
GROUND EASTlNG=531387.997
ELEV=1234.665

THE GRID TO GROUND SCALE FACTOR USED ./S
1.0001228150

SOUTH CHANNEL ~ USED
FOR PLAN & PROFILE AND
CROSS SECTIONS

.SO~44'29"E

----------------------=------

RlW FOR NIC SOUTH

N.W.CORNER; SECtIoN 33.
FOUND MCDOT BRASS CAP
IN HANDHOLE
N 934091.73
E 528797.28
ELEV=1301.21'

;----~2·~6~3~8· ..'6~4~~--·-·~-,:11;---~2~6-4~33.,6~1~---'----l<o~-----~2~6~4~3-"7~2~----III::I§ ~.~~ .... __rl~ ~. ~ ~'~~=-=-~'-------~-~--2-637~41'--~-----~-~--~----~~-
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l~ en ,I ~-. I~

I~ I:::~__ I ~~ ~ I ~
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I
I
I
I
I

W~V4 '. CORNER; SEcrioN 4
FOVNDALUMINUM CAP

SO~44'29"E

_2640 2

SOUTH CHANNEL CENTERLINE
GEOMETRY DATA

PT # PT DESC STATION NORTHING EASTING

@ START 511+26.90 924954.60 530930.70

CBJ PI 515+86.90- 925377.61 531111.43

@ PRC 520+33.41 925837.56 531104.48

@ PI 524+33.41 926237.52 531098.43

© PRC 528+31.76 926633.49 531155.03

@ PI 534+31.76 927227.46 531239.92

@ PRC 540+28.08 927826.71 531209.92

@ PI 544+28.08 928226.21 531189.92

®J END 548+27.08 928625.16 531218.76

CURVE DATA

NO LENGTH CENTRAL ANGLE RADIUS TANGENT

CD 906.51 24"00'00" 2164.13 460.00

CD 798.35 frOO'OO· 5082.48 400.00

CD 1196.31 11"00'00· 6231.24 600.00

CD 799.00 roo'oo· 6539.94 400.00



75 0 75 150
IAAi !
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CONCRETE DROP
OPERATION & MAINTENANCE STRUCTURE
ROAD & RAMP (TYPICAL)
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SIDEWASH (TYPl-...+ -1-_~.

FUTURE FRS #3 T
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3
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NO. REVISION BY

FLOOD CONTROL DISTRICT
OF MARICoPA COUNTY

ENGINEERING DMSION

SHEET 01
4 36

04107
04/07

BY DATE

GEOMETRIC SHEET

CHECKED BJL 04/07

[1.11;\ () KIRKHAM
W~MICHAEL

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS)#3 - NORTH INLET CHANNEL (NIC) PROJECT

SOUTH CHANNEL PCN 470-04-31

DRAWING NO.
G5

NOTES

1. STATION AND OFFSET ARE BASED OFF SOUTH
CHANNEL CONSTRUCTION CENTERUNE.
SEE DWG NO G4 FOR GEOMETRIC LAYOUT.. .

• __ "'Jo_I 'rv-..r --. 0 ,.,."'7 11:' .



RlW

SOUTH CHANNEL CST ~

(SEE SHEET NO G4 & G5)
I

Riw IVARIES
RlW

-----71 ~I~---- _--------11V4RI£S .
</'1

SEE TYPICAL SECTION . "'0 8:1
OF SHEET NO DT1' ~_---:.:1.:.:::;O%~{..!...T.!..YPS~!- -J.:..-...,.-_~1.0Q.l"~..u..(Ty!..!P:J.)_----

PROFILE GRADE UNE~

~15' n;
MAINT CIl VARIES

VARIES

75

!

75

,VARIES

VARIES

-- -- ----

l 15'
VARIESI MAINT

I -II

~~EXISTING GROUND

SEE TYPICAL SECTION
ON SHEET NO DT1

STA 508+55.54 TO STA 548+27.08
SOUTH CHANNEL TYPICAL SECTION

NTS

3
2

NIC SOUTH INTERIM CHANNELIZATION NOTES

NO. REVISION

FlOOD CONTROL DISTRICT
OF MARicoPA COUNTY

ENGiNEERING DMSION

BY DATE

1. ALL TYPICAL SECTIONS ARE LOOKING NORTH
UNLESS NOTED OTHERWISE

2. TRANSITION OF CHANNEL BOTTOM
WIDTHS SHALL BE UNIFORM BETWEEN
SECTIONS AT LOCATIONS SHOWN

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS)#3 - NORTH INLET CHANNEL (NIC) PROJECT

SOUTH CHANNEL PCN 470-04-31 _

~~~~M~g
DRAWING NO. SHEET 0

G6 TYPICAL SECTIONS 5 36



NEW WINGWALL FOR
DROP STRUCTURE

HANDRAIL PER COP
STD DET P-1173

APRON

ON WlN(§ WALLS

TW=1226.04

f- ---,c--- ~----------l1209.48

r ~~~~~~,r-----1

LEXIST
CONJOINED
HEADWALL
WINGWALLS

210'

ExiST HANDRAIL ALONG
TOP OF CONJOINED

HEADWALL TO REMAIN

. 10.83'

TW=1226.04

EXIST HANDRAIL ALONGr/ TOP OF CONJOINED .
I / HEADWALL TO REMAIN

.cd'iF====F~===di====rr======~rf

HANDRAiL PER COP
sm DET .P-1173

TW=1212.48

1209.48 L-__-/-. _

NEW WINGWALL FOR -----r-----
DROP STRUCTURE AEBQtY/

PROFILE - DROP STRUCTURE WINGWALL RAILING DETAIL
WEST SIDE
NTS

PROFILE - DROP STRUCTURE WINGWALL RAILING DETAIL
EAST SIDE
NTS

• SEE CROSS SECTIONS·

2" DG OVER
4" ABC PER
SECTION 310

PROFILE GRADE
SEE CROSS SECTIONS PREPARE SUBGRADE

PER SECTION 301

DATE

SHEET C
6 3l:MISCELLANEOUS DETAILS

CHECKED BJL O4ro7

~M~~

DESIGNED RD 04/07
DRAWN PM 04/07

REVISION BY

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DIViSION

'\WlttHt? BY DATE

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS)#3 - NORTH INLET CHANNEL (NIC) PROJECT

OUTH CHANNEL PCN 470-04-31

DRAWING NO.
DT1

3

NO.

TYPICAL SECTION - MAINTENANCE ROAD
NTS

NOTE:
ALL MAINTENANCE ROADS WILL HAVE A MINIMUM 20' RADIUS ON ALL CURVES.
SEE NOTE 8 ON G2.

TOE

15' MAINTENANCE ROAD

SEE TYPICAL
SECTION
(THIS SHEET)

MAINTENANCE RAMP PLAN
NTS

NOTE:
SEE PLAN/PROFILE SHEETS FOR MAINTENANCE RAMP LOCATIONS.

EXIST
CONJOINED
HEADWALL

EXIST HANDRAIL

NEW HANDRAIL

SEE NOTE 1

CONCRETE DROP STRUCTURE PLAN

2-"

NOTES:

1. HANDRAIL TO EXTEND
TO ENDS OF WINGWALLS

2. ALL HANDRAIL TO BE PAINTED
PER SPECIAL PROVISIONS.

3. SEE DRAWINGS DS1 - DS2 FOR
DROP STRUCTURE DIMENSIONS
AND DRAWINGS ST1 - ST3 FOR
STRUCTURE DETAILS

4. HANDRAIL COLOR TO MATCH
NIC NORTH
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QUANTITY SUMMARY "

.. .. SOUTH CHANNEL .. " .. ' ,

SHEET NuMBERS "TOTAL . ,

BID DESCRIPTION' ....
,~ ". .. QUANt/7Y

No. ' UNIT C1 C2 C3' C4 Cs
.' , -- .. _"

201-1 CLEARING & GRUBBING .. .. LS - - - - ,- .. '" ... .. 1
" '

215-1 NIC SOUTH CHANNEL EXCAVATION CY 74082 113244 131819 136130 88787 5'#4062
220-1 PLAIN DUMPED RIP RAP CY - - - - 2332 2332

(D50=18")
220-2 PLACEMENT OF STOCKPILED DUMPED RIP RAP CY - - - - 380 380

(D.'in=18")
310-1 ABC (4") (O&M ACCESS ROADS & RAMPS) SY 2523 3269 4066 3488 2189 15535
344-1 DECOMPOSED GRANITE ROAD SURFACE SY 2523 3269 4066 3488 2189 15535
344-2 NEW SURVEY MARKER EA 1 1 2

I
350-1 REMOVAL, STORAGE AND REINSTALLATION EA - - - - 1 1

-- OF EXISTING FRS#3 GATE
350-2 REMOVAL AND DISPOSAL OF INERT TON - - - - - 50

MATERIAL ALLOWANCE
350-3 REMOVAL AND DISPOSAL OF NON-INERT TON - - - - - 10

MATERIAL ALLOWANCE -
401-1 TRAFFIC CONTROL LS - - - - - 1
430-1 NATIVE SEEDING - MIX A AC 6.3 6.9 7,3 5.9 4.1 30.5
430-2 NATIVE SEEDING - MIX B AC 0.8 1.5 2.2 0.9 0.8 6.2
505-1 CONCRETE DROP STRUCTURE AT NORTHERN AVENUE LS - - - - 1 1
507-1 DROP STRUCTURE (H=3.0') EA - - - 2 - 2
507-2 SIDEWASH DROP STRUCTURE NO.2 EA 1 - - - - 1
507-3 SIDEWASH DROP STRUCTURE NO.3 EA - 1 - - - 1

I
507-4 SIDEWASH DROP STRUCTURE NO.4 EA - 1 - - - 1
507-5 SIDEWASH DROP STRUCTURE NO.5 EA - - 1 - - 1
507-6 SIDEWASH DROP STRUCTURE NO.6 EA - - 1 - - 1
507-7 SIDEWASH DROP STRUCTURE NO.7 EA - - 1 - - 1
507-8 ADDITIONAL AESTHETIC BOULDERS LS - - - - - .. 1

OUTSIDE OF STRUCTURES
520-1 HANDRAIL LF - - - - 171 171

~?0-2 MAINTENANCE ROAD SECURITY GATE EA - - - - 1 1
..

f----

3
2

NO. REVISION BY

FlOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DMSION

DATE

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS)#3 - NORTH INLET CHANNEL (NIC) PROJECT

SOUTH CHANNEL PCN 470-04-31

DRAWING NO. SHEET 0
Q1 QUANTITY SUMMARY SHEET 7 36
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REMOVE

SHEET INDEX MAP

PLAN AND PROFILE SHEET 0
STA 507+65 TO STA 517+50 8 36

CHECKED BJL 04/07

flI? 1;\() KIRKHAM
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Fl.OOD CONTROL DISTRICT
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WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS}#3 - NORTH INLET CHANNEL (NrC) PROJECT

UTH CHANNEL PCN 470-04-31
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NATIVE SEEDING - MfX B 0.8 AC
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DATE

I

6.9 AC
1.5 AC

1 E)

3024 S)

245 S1

1 ·E)

1 EJ

\ \..... I
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\ 'l.U _

REVISION BY

FLOOD CONTROL DISTRICT
OF MARicoPA COUNtY

ENGINEERING DIVisION

1
NO.

SHEET INDEX MAP

() CONSTRUCT ()

1.1 REMOVE U

ICD O&M ROAD PER TYPICAL
SECTION DWG NO DTt

® SOUTH CHANNEL EXCAVATION PER
UMITS SHOWN,PER TYP SECTION
DWG NO G6 AND PER CROSS
SECTION DWG NO'S XS3 - XS5

@ NATIVE SEEDING - MIX A
NATIVE SEEDING - MIX B

o SWD3 - GROUTED BOULDER
DROP STRUCTURE
PER DETAIL ON
DWG NO DS6

® SWD4· GROUTED BOULDER
DROP STRUCTURE
PER DETAIL ON
DWG NO DS6

@ O&M RAMP PER DETAIL
DWG NO. DTt

@J NEW SURVEY MARKER PER
MAG STD DETAIL 120-2,
TYPE "D" AT STA 523+00,190' LT

12..1~ H3-t-------------+--t--2

_ 12..1~

"' I ~l/' ............ ' ,,_'__--' •• ""
,----L.._ ' ~ .. ,::-- ""'____'-_' __ ~__-'-_ - ...• ~.

- -~~ f=~;::: -=-::-:-'- - - - - _J!~~~,~~~~D-I!I - -'- - - - - -,~- - v ~ - -.- -.-.-.:.-.- '~~-.-':---. -! - - - - - - '- - - - - - - - - - - -
, ...---1-. , r' I'~" • • • • • • . ' ,

__ ••~., _'.. .. .. .. : .. .. .. _ ,l .. .. ..

--- ...--;-- .......... ! .. I ,

- - - - - I __- -"--_-_-+-_-_-_-~.-_-1-----..;.'..:.---1----....;------J.----~--_J- ---'~-------+------~.--+------~---_¥iD_'_-~-.------1------...;'-----+-----.....;....-_-_.+-_-_-.;-:-J./!::--t-:--_:~O...;.~-~-R.-~t~-lL---~--:-t-:----;----T~----7------t-~Df--'~I- -----·-;------1- -. -.
f- .,.

_ J2..0f) _12P~

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS)#3 • NORTH INLET CHANNEL (NIC) PROJECT
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o REMOVE 0

3718 S)

131819 C\

7.3 AC
2.2 AC
1 EJ

1 EJ

() CONSTRUCT ( )

ICD O&M ROAD PER TYPICAL
SECTION OWG NO OT1

® SOUTH CHANNEL EXCAVATION PER
LIMITS SHOWN, PER TYP SECTION
OWG NO G6 AND PER CROSS
SECTION DWG NO'S XS6 -XS8

@ NATIVE SEEDING -MIX A
NATIVE SEEDING - MIX B

® SW05 - GROUTED BOULDER
DROP STRUCTURE
PER DETAIL
DWG NO DS6

@ SW06 - GROUTED BOULDER
DROP STRUCTURE
PER DETAIL
DWG NO DS6

11" SWD7 - GROUTED BOULDER
\(..!.) DROP STRUCTURE

PER DETAIL
OWG NO DS6

~ O&M RAMP PER DETAIL
DWG NO DT1

13 NEW SURVEY MARKER PER
MAG STD DETAIL 120- 2,
TYPE "OH AT STA 534+00,200' LT

1

348

1

Ei

S\

Ei

DATE

\ "
C3

REVISION BY

FLOOD CONTROL DISTRICT
OF MARiCOPA COUNTY
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SHEET INDEX MAP

1220

_t216_ H 3+-------------f--iI--
2

1206
536+00535+00534+00533+00532+00' ..531+00530+00529+00"528+00527+00,526+50.

1200

1-..,....:....c-_

t

_

2P

_

8
+------..:....:---S~-+·-5-2'-~'-5-0---j-- ----....:..---+----..:....~----+---..:....-'..:....------t----....:.,------+--:...,-....:.--..:.....;------t-------..:....:------+------..:....:'----t----:.....:'-,~-~-n-j----~-H--AN....:.~-~-~-L+------..:.....:-------1t------------t--. , . '1- '_-..:....:-_-_--+_-..:....-,'-------t--....:.-'_--_-_-+-_--..:.....-_-_---t-------....:....--_-_-+--_-_-..:.........._-_-1--_

1J

_

Q

_

8

-_-I;;~:~~~~~~'!~;~~ECT
".- j2P47-W' HEV··' 02,'2' .• .•.• . ... '. .. ...' . . .. : .•. - •. '. . . - .'. , /""' ~ER . .• - .... ,. - .. .' .•...=x.-..:...'-.. .. ~... .. ;/lilll . i1&f~ fig .g~.~ .1>04. '\\-~II """'><EO r::-~ t? KIRKHAM '"""

,--T--+----.'--+----r--+----r--+---,-----l----,----+----r---+----,----+----,---+--~~f-___r-__I--__I ~ LN~ MICHAEL
DRAWING NO. PLAN AND PROFILE SHEET C

C3' STA52S+50TOSTA53S+50 10 3EI



D REMOVE 0
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® SOUTH CHANNEL EXCAVATION PER 136130 C)
UMITS SHOWN, PER TYP SECTION
OWG NO G6 AND PER CROSS
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0 NATIVE SEEDING - MIX A 5.9 AC
NATIVE SEEDING - MIX B 0.9 AC

@ O&M RAMP PER DETAIL 489 S)
DWG NO DT1
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FA

SY

SY

AG
AG

SY

SHEET OF
12 36

C5

1734

BY

flt? \\ () KIRKHAM
LN~MICHAEL

PLA,N AND PROFILE
STA 544+50 TO STA 550+00
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SHEET INDEX MAP

5.5' DUMPED RIPRAP D 50 =18"
WITH FILTER FABRIC

30" DUMPED RIPRAP D50 = 18"
WITH FILTER FABRIC

CONSTRUCT
O&M ROAD PER TYPICAL 1816
SECTION DWG NO on
SOUTH CHANNEL EXCAVATION PER 887B7
LIMITS SHOWN, PER TYP SECTION
DWG NOG6 AND PER CROSS
SECTiON DWG· NO'S XS10 - XS11

NATIVE SEEDING - MIX A 4.1
NATIVE SEEDING - MIX B 0.8

O&M RAMP PER DETAIL 373
DWG NO DTt

RE-INSTALL 30" STOCKPILED D50 18" 38'!)
RIPRAP WITH FILTER FABRIC
ON ALL SLOPES GREATER
THAN 4:1 AROUND STRUCTURES

HANDRAIL PER coP sm DETAfL 171
P-1173 AND PER DETAfL DWG NO
DT1 PAINT PER SPECIFICATIONS

RE-INSTALL FRS #3 ACCESS GATE ./

DRAWING NO.
CS

1
NO.

_1~Q6.

_ ~218. H3-1- -+_ _+_
2

·z .... U Kl:MUVl: U

26 Ii. .20 40 rn REMOVE 18" RIPRAP AND 380 CY....- i STOCKPILE FOR REUSE
Scele in Feet PER DETAfL DS1

. ," .
@j REMOVE FRS # 3 ACCESS 1 EA

GATE AND :STORE

@J. REMOVE EXISTING HANDkAlL (NPlj 28 LF

O
TWO WORKING OAYS

BEFORE YOU DIG, CALL

263-1100
BLUE STAKE

- - -. - - -

, ,- - - - - - - - - - - - -

. ,
- - - - - - - - - - - - - -. .

551+00

I '. ,- - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - -, , ,

N 9287'18.3iJ·
E 531021.44

"'928770.32
E 531021A4'~

1

®

en ®
)J @
01

@)01
0
+
0

928787.51 @ON
E 531353.49 .

N 928704.60 @J
E 531354.26 @)

;::.

.550+00

OUTLET DROP STRUCTURE PER
DETAfLS DWG NO'S ST1
TO ST4

Ii}) INSTALL NEW GATE WEST
SIDE O&M ROAD
PER DETAIL DS-2

.,...-+---'-k----,--t-----,-"--'-+--.!....--+--.!....--+---!....--+---!....--'-1I---~@ EXTEND EARTH BERM TO
NEW GATE (NOT A PAY ITEM)

549-+'00 ..

- - -, - -=-

548+00

----!---'----_+_--4--+---'---+----'----f---'----__j_

- - - - - -,

.<547+00.

100 YR HGL

546+00

". - - - - - -: T - ,- - - - - .- - - - - -I - - -

", I •

- - -$ •. ~ - - -. -. i - - - - - - .- - -

545+00.544+00

~ ~~~~~~-----==
......J

~ ~.~_.~... --~'-'-"I=li-llllllllllliil
~

- - - - - - - - -- ..! - -

-- -: -- ,1" -

, ,
- - - - - - - - - -' - - -, . ,

1222

N 928298.48
NOTE: --,E=-'~_5""3",0-",99"-,3,-,,.4,,,,5'--'-;--+--i-~--===~;::::=--i4i=

MIX B SEEDING TO COVER --.1;::'F~""'=-1;=::::;::-:::i~---:7-/"l~:s::::::::~=t=::::::::::::~=,,"-~~--.:::-t::::::
pNLY THE DISTURBED AFlEA
kONG THE MAfNTENANCE
pOAD IN THE FRS#3 AREA

..1?1.8. " . _ :_ ~+j ~"...,',....'__.+._._"~'__._"-+~-_-_-.....~_-_-_~~~;,.-~-~--.--+-L--:.-~+~.,...!".... ~.~.+_,.....,..--:-'_ ..,... ...,.....,+.,....-=-. ...,.."-=.-:.,.....+~--',---,,.....,.....,j-,..~~_-,-+-_.!.-..~

. _t:?1Q. " _ .:__ .

f

-----. .±t..... .. \: "!- (; 8298.80- - - . - - N.92 85.82'-
: \.£ 5 13~!L -'= 531 9§'"Jll!'
, -'- ---'-- ' -----L._---+_---',_--If-__l.-<--+-_-'-_-+_---'-__-+_
, , EXST GR UND Cil LT 'K,

---,-- ---:--- --;~. ; ..... -: .....~-. ---,----.- .iRN-rWE----:-.--- . __ ,_._ .1?~4. ©
...,...--I---,----+---,-----1.----,--t--'-·i.,.L-.-~-'---,--t'---.,..-'~" =z::£-I:=-~'./--+----;--+---,-.--j----;-~+_-_;_-_+_-;-_I__-j-___:_+-_1_---:-_!_-:____,,....+_-~_+-..:...-_+-...:-__I_-___I

1139 H. I ..:. .. ..: ::~: >~n'"CC±.: )E~:.:.. C(CC;,."":::::;:.n:n~i1;~ :~fn n·c· .
---'-!--~

.- .1;;2? __ . ,-" ,' • • __ .. _ "': __ !~~%{~~~ _ __ _: ~~~~N~ro~ .D_ ~ ~ ::-- _ ~--;-:--+-"---l

.__..--- - -._'.-.... -.-, ..:'....--''--- =--=----'_-_ '=1''=--:-~r ,-==t -~--:--±--:-.. ' , i--j;=....==-=t"'-='-1--+
I I I. '

• _ O' •••• _, _ • __ " ','" •• __ , •••• __ ,_.- _ .1.214. ~ FLg:~rg,R,.~Lc'::=Ct
BEGIN DROR - RON· .-' - - - -. - - - ~. ENGINEERING DIVISION

f-:-~--t--..:..,....-+_'-----+----.:.--l--~-_+-...:...-+_-..:......-_t_--..:.·,--p ......:..-.~~+_--::---+___;:cS~T~R~U$T~U~R~E:____t--1~-+---'--"'_-W--~~~~~~~-'--__1_-......:...----_+--'---+_--::---+_~.:---I_--rWi:m:;;:r'M:ii7c;' ~~~~~~~~Ci .----
: ST 544+(10 , . . , , STA 54 +27.08 WHITE TANKS FLOOD RETARDING STRUCTURE

..._.:_ .1&.'(..E;.!,..J;,Y..1J.Q. ~1: ;._. S--o.0004' ft.- ._.!~•• =-=.:.:.'-_-~~-_!--t--,,-_~_/:t:~-,y.-':-?P.~·!.L._.__. __ . __ '. _. . __ ' _.. .-1J10,," (FRS)#3 S~B~~HCm:~~t't~~~~J~2!3~ROJECT
BY DATE

ESIGNED RD O~
DRAWN PM 04/07 .
CHECKED BJL 04107

1--:..".,---I--....:.,.;~4--.--+--~-'-+-~--+---~-+_-~-_+_~·-~
~.

·Y206" 'll" - - . - - .,- - -



DATE

SHEET 01
13 36

04/07

04/07

04/07

OUTLET DROP STRUCTURE
DRAWING NO.

STl

GENERAL NOTES:

1. ALL GENERAL NOTES IN NJOi
STANDARD 8-18.10 ARE APPLICABLE
FOR THESE SHEETS.

2. FOR RETAINiNG WALL REINF. AND
SIZE, REF. ADOT STANDARD 8-18.20. USE
TABLE FOR CASE /II-SLOPING FILL

3. FORMLINER TO BE USED ON ALL EXPOSED
VERTICAL SURFACES. SEE SPECiAL PROVISIONS.

. 4. REFER TO ADOT STANDARD B- 06.20,
B-06.30 AND B-06.40 FOR EXISTING APRON
REINFORCEMENT.

S. ALL REINFORCING STEEL HAVE 2 INCH
CLEAR COVER UNLESS NOTED OTHERWISE.

STRESS
CLASS'S' CONCRETE. ..f'c = 3000 psi
GRADE 60 REINFORCING STEEL.Js = 24000 psi

6. THE SOILS BENEATH THE CONCRETE DROP
STRUCTURE (INCLUDING .THE WINGWALL FOUNDATION
AND THE CONCRETE SLAB) SHALL BE REMOVED
AND RECOMPACTED TO AN ELEVATION OF 1205.00
AND BE RECOMPACTED TO 95% IN ACCORDANCE
WITH ASTM D 698-00 AT A MOISTURE CONTENT
WITHIN 2% OF OPTIMUM.

7. PROVIDE 3/4" CHAMFER ON ALL EXPOSED EDGES.
PER MAG STD 505-2.

#5 @ 8" (toP)
EACH DIRECTION

#5 @ 1'_0· (BOTT.)
EACH DIRECTION

CONCRETE APRON
NTS

FOR EXPANSION AND CONSTRUCTION
JOINT DETAIL SEE SHEET ST4

""-:I ""-
I ""'" ""-I "-

""-I '",-r ""-
""-""- \

/ ~RIPRAP--Y ~'" / '\'"
b ~ ~~
r'J "6CQc I \
bbD ' ~~6 I \
tJ° c)3( 'Q~ I \
I:)0° o):{')'f-\ I \

'-..J9'--\

:i':D ;' .\
83'_0'

I --;~~) I )~
I , / ~ I -'\ U~~\, _ -----, I ) r~, J~_

------ ,(!) ,-v ,0 \

, ~~ I ~~~C~I
I

~
I xo.. tlJ

WINGWALL UJ it QO I
I " I \r 00

HEAVY BROOM FINISH Q('l--VeCJrf~ I, °QI
1 PERPENDICULAR TO - .\)r 0 r"-'iO'\J' Ou
I a WEST WINGWALL ( .J-4..,)\..)() "" ~ I 01

, q,) O{J~, I /I,\J
I ~ '), ~.j _II I

: 1 Fe-+. ========
~------~----.o -/~-,=~-~-~~~~1-~-~-8_~-~_p-Q-~-I~--~-~-t-H-~-~-~-g-;-~-N~--~=~~~~~-~-~-~~-~LI,-~~S~T~2 =L=======-=

#5 @ 1'-0" (BOTTOM) 1

I _~ EACH DIRECTION. SEE '>:;f.:3:::::l=="=-'-' ~ I, 4-12X,6 RCB [
I 0> "-l2ETAlL THIS SHEET. 3- g:

STA 548+27;08 <:( I I
I ~ .r-CONCRETE APRON ~ F ==- ==l= =========
I ~ ~ I
I SEE DETAIL_ -,~2:::::Jf-HII I FLOW

""" SHEET ST3~ ( I
I I 1 \r I -----I - ,

! ~ qqS S~
4 r-,'",-:---.-- -:-:-.~ Z~¢~~ -~~i,rl/~/~% ~~;PS - - -

x'!::n STA 548+62.95 I I( i
! DUMPED ), c"-if",) = STA 150+00.00 NIC "'-. I ~',"",)0 t-- ~

~RIPRAP-----./" 'U,,-) I' - r- - - - - - - - - -I ~ D50'=18" r)c I))- - ---:-
, veO )) ° . \ ,

0/-'1 0- 00 \
I L,..( WINGWALL '- I I f),GoZ3/ ~

\.6 '- J.J\0" ~ \I ,II ,v'0 " )
Ij.. f:::::. .9.. 70 ~ ~ I

I·, , j ~ 4-$~ "':y
,(\ /", ~~ 0<9 ~~,
~ ~ ~Ie') ~ ~ " ' I ~

,OC) ~~' ",,~~~~~---"~~~~~--------;-:------------;- -B3tE~~~~~;:;:;:===3~:E==1>~~'__-----------------_~_--='---=::::::----"--=~k-------=4/.r'<..::::::::~c.1 /(_/~ ~'0'(O~ , /"Y< " ~ "- 2 --- --- -- ---- -- --- - -- ._.
---1(jc.~- <f?\..J ~ 'I ~ " '- 1

10o b 6. ------- t: , 0 " , ",,,"- '- NO. REVISION BY DATE
C ~~3'-0' ----- Sr ~ ""-' .... 10O(~'\h 2 '<n" _'-/ '- ~ . " FLOOD CONTROL DISTRICT

1(,9,~~'O I"'0\..F....""-J IY ~ '- ~, OF MARICOPA COUNTY
tJO , ), I.... ~ "'-. ~ ENGINEERING DIVISioN

~I)O ~RIPRAP-----./' ,Q?D . / i~ ~ I ~ ~ '- ~~ WHITE TANKS FLOOD RETARDING STRUCTURE
~ <--0('\;-' ~# ~ "", ~ (FRS)#3 - NORTH INLET CHANNEL (NIC) PROJECTO,~'-.' / .J\'" ~ ~ "

I -\\~/ / ~r,« I " ~ ~ ~ ~ ~ SOUTH CHANNEL PCN 470-04-31

I '(~~~-. // (~o/ "~~ ~~~'~ "~~ '~~~;~~'~~ RD BY

\"- (\0'---:-'<'--' / oo\iil
r
! . -::::--, ",,,"- , ',- ~ _ DRAWN PM

'v -'.;'/ / 0,' \ ""-, .... , '- " CHECKED BJLI 0(/ /' 0' . ~ ~'"
I /', ~!5::-Y ~ ~~ ~ ~MNrcw1MDROP STRUCTtfRE PLAN /' -OoQ,,':.:i); ~"~ ',-
I NTS 7 /'b' I f" ~"~ '-

/',,/' ,,/' /' \"'00'=7 " ~ " ~



...---~-------:--------------------------------------------------~._----~~-~--~--
83'-0'

DRILL AND GROUT #5
DOWELS @ 1'-0" ALONG
THE ~ OF THE EXST WINGWALL

PROVIDE ANGLE BEND IF
REQUIRED TO MATCH
EXISTING WINGWALL

DOWELS NEED TO BE TRIMMED .
AS NEEDED TO MAINTAIN MIN 2"
CLEARANCE

EXST CONJOINED
HEADWALL WINGWALLS

/

2' 0'

2' 0·

ELEV 1211.54

. '; ~.". \f.

EXST CONJOINED
HEADWALL WtNGWALLS

10' 6"

. ,,'-:- •. ' P (J .' -.:: .:. ,::,".' -:'.

WEEP DRAIN (TYP), SEE WEEP DRAIN
DETAIL F SHEET ST4 (TOTAL 25)

1'-0"
(TYP.)

J

14'·0" TALL
RETAINING

WALL
ELEV

18' 0"

ELEV .1210.37

~.• "l .... t> • :-"~" '.

I"
63' 0"

"I14' 0" 39' 0" 10' 0"
13'-0" TALL 18"-0" TALL 13'cO' TALL
RETAINING RETAINING RETAINING

WALL WALL WALL
26' 9" 36' 3"

ELEV

~.~ " "o"f.,· 6'-0" (MAX.) REMOVE EXS HANDRAIL
~?r'~ (TYP.) ON ING WALLS

• \;t "'l.

REMOVE EXST HANDRAIL
" ON WING WALLS.

56'3"

1'_0'
(TYP.)

~

6'"0· (MAX.}
(TYP.) .

51' 0"
18'-0" TALL

RETAINING
WALL

NTS

r· WEEP DRAIN (TYP), SEE WEEP .DRAlN
DETAIL F SHEET ST4 (TOTAL 25)

" " "

ELEVATION

14' 0"
13'-0' TALL
RETAINING·

WALL

H_---'=E"'L""E-"-V-'-'12""0""5"'.7..!..1:--_L- ELEV 1205.71
.~

"

SHEET OF
14 36

BY DATE

bUTLET DROP STRUCTURE

..........•...;>...., BY DATE

DESIGNED RD 04107
DRAWN PM 04/07

CHECKED BJL 04/07

M\\[) KIRKHAM
WIAN MICHAEL

REVISION

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DNISION

10' 6"

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS)#3 - NORTH INLET CHANNEL (NIC) PROJECT

SOUTH CHANNEL PCN 470-04-31

DRAWING NO.
ST2

2
3

NO.

ELEV 1217.75

----I
____ I

G-----'
I SEE DETAIL@
I

NTS

ELEVATION

ELEV 1205.71ELEV 1.205.71

ELEV 1217.70

ELEV 1216.30
ELEV 1216.25

ELEV 1214.30
ELEV 1214.25

ELEV 1212.30
ELEV 1212.25

2' 0"
TfVP.J

".

78' 0"

78' 0"

SECTION
NTS

ELEV 1212.48

STA 548+27.08
END SILL

27' 1"

SEE DRAWING C-5



END OF
EXIST APRON

3

STEP A-D

STEP B

STEP A

STEP ASTEP B

DROP STRUCTURE STEP DETAIL
NTS

.'

9'-10"

18'-1"

20'-9"

~.. >O' ..

~/

STEP C

13'-8"

17- '8"

·.~
1f

22'-7" 4

STEP D

#5 @ 8" (TOP)
EACH DIRECTION
#5 1'-0" (BOTTOM)
EACH DIRECTION
(TYP ALL STEPS)

2

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS}#3 - NORTH INLET CHANNEL (NIC) PROJECT

SOUTH CHANNEL PCN 470-04-31

NOTE: STEPS TO BE CONSTRUCTED
USING SMOOTH CURVILINEAR LINES
WITH DIMENSIONS SHOWN ABOVE.

NO. REVISION BY

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DWISION

DATE

"""",'"",,)}f'~'?i'~i BY DATE
DESIGNED RD 04/07

DRAWN PM 04/07

CHECKED BJL 04/07

[VI 10. I? KIRKHAM
.WIAJ-j MICHAEL

DRAWING NO.
ST3 OUTLET DROP SIRUCTURE

SHEET 0
15 36



DATE

WEEP HoLE SEE WEEP
DRAIN DETAIL F THIS SHEET

NOTE: USE FREE DRAINING
MATERIAL BEHIND WALL

·••••.•.•.•••••;•••••••••••;A.•.•;••·. BY DATE

DESIGNED RD 04107

DRAWN PM 04107
CHECKED BJL 04107

flt? \\ () KIRKHAM
L.N(AA) MICHAEL

REVISION BY

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DIVISION

SEE EXPANSION JOINT
DETAIL THIS SHEET

3'-0'

#~.o'-.a.
. . . 1

2
'-0'

#S @ 1'-0"

NOTE: SLOPE BEHIND WING WALL TO
BE 2:1 WHERE RIPRAP IS TO BE
PLACED TRANSITIONING INTO
S:1 FOR NATIVE SEEDING AREAS.

. . .', /H.'/~.<10P1)."'"/,c--y><\

~
I 1(;'

, I' ,'n
. .\'C<S..A,'.J.·./" .... W.I .. J./)"'.'0'--.J~Y(~LA .# L./""

~~«'..k.~.,.•,~,~.? .. .l.-{,
'1'1i1~~
~.U·'· ~.{r.,'

~
:/{ 9>.

, r.):::J'·
'( j,

/~'. . D
SO

=18" RIPRAP

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS}#3 - NORTH INLET CHANNEL (NIC) PROJECT

SOUTH CHANNEL PCN 470-04-31

2
3

NO.

SECTION
NTS

EL 1225.33

CONCRETE
APRON

GEOTEXTILE FILTER
FABRIC PER SUBSECTION
796.1 SECURED WITH WIRE
OVER PIPE END

2 CF OF COARSE AGGREGATE
SECURELV TIED IN BURLAP SACK
AND CENTERED @ EACH DRAIN
LOCATION. AGGREGATE TO MEET
REQUIREMENTS OF SECTION 797,
TVPE /I

#S @ 1'-0"
EACH DIRECTION

1'-6" ±

RETAINING/WING WALL

3" DIA PVC DRAIN
PIPE (S = 1"/1'-0")

WEEP DRAIN DETAIL. '1;\
NTS U

1/2" PREFORMED
JOINT FILLER

JOINT SEALING
COMPOUND (TYP)

"I
;-r-'""'------.J'--'-'-'-'-'-'---'-"-'1

I.. 2'-0" .1
(TVP)

8'-0"

CONSTRUCTION JOINT
(SPACE @ 30'-0" TO SO'-O" EACH DIRECTION)

#5 @ 1'-0"
EACH DIRECTION

#S @ 8'
EACH DIRECTION

STEP

. I>

#S BARS @ 1'-0"
TRIM AS NECESSARV

2'-0'

~~'...
• "Ja "
.' <\.

2'-:' 1'-0'" .

ADDITIONAL #S
(LONGITUDINAL BAR) (TVP)

1'-0'

E
ST2

CONNECTION
REINFORCEMENT (TVP)

1'-0"

.

CURTAIN WALL,RETAINING
WALL OR EXIST. CULVERT
APRON

3'-0"

c,
'"

NOTE: TRIM HORIZONTAL AND
. VERTICAL CURTAIN WALL

REINFORCMENT IN THIS AREA

CONCRET~"\ . /' El.- 120948 C
~~-~ /' . ~

: =-==-=-l.l:::=====~·===i:-\====2=_#=S=·=BAR=S==~ - - =- ==,-

STEP DETAIL
NTS

ELEVATION A
CURTAIN WALL NTS ST1

. 3'-0"

STEP a,
'"

EXPANSION JOINT
NTS

.
<::>,
tv,

JOINT SEALING
COMPOUND (TVP)

EXISTING
CULVERT APRON

DRILL AND GROUT
#S DOWELS @ 1'-0"

sLAB OR STEP

#S @ 1'-0" EACH
DIRECTION

#S @ 8"
EACH DIRECTION

SEE EXPANSION JOINT
DETAIL THIS SHEET

CONCRETE
APRON

#S @ 1'-0"

#S @ 1'-0"

fJ .

fJ .

SEE EXPANSION JOINT
DETAIL THIS SHEET

2.'-0"

SECTION G
NTS ST1

APRON CONNECTION DETAIL 0
NTS ST2

EL 1212.48

#S @ 1'-0"

3'-0·

2'O"~S- I . @ O'-a"

#S @ a"
EACH DIRECTION

STEP A

#5 @ 1'-0"
EACH DIRECTION

DRAWING. NO.
ST4 OUTLET DROP STRUCTURE

SHEET 0'
16 36



DATEBY

C;:SM MICHAEL SHEET C

' , 17 3lRIP RAP DETAIL

3
2
1

NO.
REVISION L DISTRICTe' FLOOD CO~~':o~ COUNTY

- OF MAR~'NGDWIS'ON UCTURE

' F:~D RETARD~tG~~~PROJECTL_W-H~IT::E~T:-;~t:i~~~TH INLETC~~ .Jo..o, An;

(FR8)#3 - UTH CHA~NE BY Dm

ktWl','tt:i,',',' :107
DESIGNED R~ 04/07.DRAWN P

CHECKED BJL l<I1UKJI~

N 928625:5070
E 531170.7469
Eiev 12q9.48 - ~

N 928625.1650
E 531269.1658 __....
Elev 1209.48

N 928625.1650
IE 531171.6866

-Elev 1209.48

N 928624.9009
E 531270.1531
Elev 1209.48

STA 22+52.51
N' 928614.2949
E 531123.9620

Elev.12 THERN,
BEGIN NODR SURFACE
AVE ROA

CURVE N3

6. =15 20' 10.68"
L = 33.36'
R = 125'
T =,16.383'

25+00

23+00

sTA
N 928776.4294
E 531021.9822
Elev 12

BEGIN WEST ROAD
MAINTENANCE

PC 8
N 928770.757
E 531067.3457
Elev 12

STA 23+41.13
N 928772.5667
E 531102.7938

ELEVN~~THERN AVE
ENDAD SURFACERO

24+00

\.

/-,,(

('>'

. 92859d92(9)\. j
.. ~ 531108.8426. "-- .. 49

Elev 1224.0 N 9286.14.2yv9.. ....
E 531123.9620. "

Elev 1224.0 N 928642.4348,

'IE 5~1141.828 ,
Eieil( 1224.0 ':

' N'i4E6~'/311
53){:! ; .

Elev 122
f

.0 /

N 928564.9064
E 531088.4506
Elev 1224.0

N 928625.1650
E 531218.7577
Elev 1209.48

N 928548.2551
E 531213.6542
Elev 1209.45

N 928544.5216
E 531284.3454
Elev 1210.2

/

-1220

SOUTH
CHANNEL ~

•
FLOW

/
;;. ---- -LlNE~---- MlD- SECTlON

2640
,80'---- S- 0"44'29"E

'-'~,,

---------,,

~-- ------ _.._--- ..

l--_=-===c-=::::::::::::~_:;c:c ~



.-~-----:------:-------------------_._--

2-

DATEBY

.. FLOW

BJL 04/07
PM 04/07

10'

1218.00
135.9' RT

APPROX.
TOP OF CUT

EL 1220.5
163.9' RT

MAINT.ROAD

SEED/::5'RT~

GROUTED BOULDER .
DROP STRUCTURE DETAILS

"\~tmt%N::' BY DATE
RD 04/07

REVISION

NATIVE

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DMSION

15'

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS)#3 - NORTH INLET CHANNEL (NIC) PROJECT

lHH CHANNEL PCN 470-04-31

DRAWING NO.
DS3

2
1

NO.

12'
1206.09

PREPARE SUBGRADE
PER SPECIAL PROVISIONS

1206.42
32.5' RT

1203.09

GROUTED BOULDER

SECTION A
NTS

3'-0" DROP STRUCTURE PROFILE
NTS

GROUT LINE

APPROX.
TOP' OF CUT

EL. 1220.5
154.00' LT

1218.00
140.76' LT

A

NATIVE SEEDING

25'

NOTES:

1. SEE DWG. NO. DS5 FOR GENERAL DETAILS AND
NOTES

. 2. SEE DWG DS- 8 FOR LANDSCAPING
BOULDER LAYOUT DET~L$

GROUTED BOULDER- LAYER

GROUTED BOULDER SIU
(SEE DWG NO. DS5J

1203.09

DUMPED RIP-RAP
D50= 18" WITH

FILTER FABRIC

MAINT.ROAD
172.04' LT

TOP OF CUT

--_--:l~

STA 538+31.70
L 32.50
EL 1206.42

STA 538+56.70
L' 75.00
EL 1206.85

STA 538+31.70
L 75.00
EL 1217.00

STA 538+56.70

STA 538+31.70

~L 1206.09

STA 538+31.70
R 32.50
EL 1206.42

STA 538+46.70
L 99.23
EL 1217.00

STA 538+56.70
R 75.00
EL 1206.85

STA 538+46.70
R 99.29
EL 1217.00

STA 538+56.70
L 115.60
EL 1217.00

A

1
°~·15'

/\""/
.'"".;:~ "}\.

~....

___. J- • - --''- - ~

R 115.60
EL 1217.00

.e--:l~tl ....t.C:::....-._CTOP OF CUT---j-
A

3'-0" DROP STRUCTURE PLAN - STA 538+19.7
NTS

STA 537+79.70

EL 1203.0~
STA 538+19.70

EL 1203.0~
STA 538+19.70

R 32.50
EL 1203.42

STA 537+54.70
L 139.37

EL 1217.00

STA 537+79.70
L 127.57

EL 1217.00

STA 538+19.70
L 32.50

EL 1203.42 - __-tf7,-:-{.>b~

STA 537+79.70
L 75.00

EL 1203.82

STA 537+79.70
R 75.00

EL 1203.82

STA 537+79.70
R 127.72

EL 1217.00
STA 537+54.70

R 133.57
EL 1217.00

TOE OF SLOPE,

TOE OF SLOPE

10 0 10 20__ i

Scala in Feet

-. - --- - --- - --- - -'- - --- - -~- - --- - --- - - ...---
MAINT ROAD

_c__----:l--------:l-



DATEBY

MAINT ROAD
175.82' RT

FLOW...

RD 04/07
PM 04/07

GROUTED BOULDER SHEET 01
D.ROP STRUCTURE DETAILS 19 36

10'

REVISION

CHECKED BJL 04/07

[It? \\ () KIRKHAM
W~MICHAEL

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DIVISION

NATIVE SEEDING

DRAWING NO.
DS4

2
1

3

NO.

12' 15'

1209.27'

1206.:2'7

SECTION A
NTS

GROUTED BOULDER

3'-0" DROP STRUCTURE PROFILE
NTS

GROUTED
75.00' LT BOULDER

h·~YER
6:1

25'

A

I
,:3JP"

~LI4\.+-'t'\'i'2"<::~? ~~~~~Br~~~£~~~~~t~~~~~~~~§;~\:~P~R~E~PARE SUBGRADE

,.,_ ON CHANNEL BOTT~ .~.~ . GROUT UNE . PER SPECIAL PROVISIONS

30' ON SLOPE' 14.5' );;.~ ~ 12" THICK REINFORCED1 ,{ GROUT CUT-OFF WALL

GROUTED BOULDER LAYER.

"GROUTeD BOULDER SILL
(SEE DWG NO. DS5)

1206.27 -.
DuMpE[J RIP-RAP

050= 18" WITH
FILTER FABRIC

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS)#3 - NORTH INLET CHANNEL (NIC) PROJECT

Ol.JTH CHANNEL PCN 470-D4-31

NOTES:

1. SEE DWG. NO. DS5 FOR GENERAL DETAILS AND
NOTES .

2. SEE DWG" DS-8 FOR LANDSCAPING
BOULDER LAYOUT DETAILS

1221.00
146.88' LT

MAINT ROAD
190.55' LT

NATIVE SEEDING

APPROX.
TOP OF CUT

EL 1233.0
188.78' LT

STA 543+56.70
R 114.88
EL 1220.00

TOP OF CUT

STA 543+31.70
L 75.00
EL 1220.00

STA 543+31.70
L 32.50
EL 1209.60

FLOW

40'

25'

:J~C-"-----c-r---~:'-C C L-_

A
NTS 3'-0"DROP STRUCTURE PLAN -STA 543+19.7

." MAI'!..T~_ ~~ _ -r--_

- ......-- - -- - --- -:----... - --- ---~.

STA 543+19.70
. Ci!.
EL 1206.27

STA 543+19.70
L 32.50

EL 1206.60----

STA 542+79.70
Ci!.

EL 1206.27

STA 542+79.70
L 75.00

EL 1207.00

TOE OF
SLOPE

STA 542+79.70
L 127.00

EL 1220.00

STA 542+79.70
R 15.00

EL 1207.00-

STA 542+54.70
R 127.00

EL 1220.00

STA 542+79.70
R 127.00

EL 1220.00

STA 543+19.70
R 32.50

EL 1206.60

TOE OF
SLOPE

1220-=====~=~~ + __+ +-

-1~0 1020___ i

Seal. in Foot"



,GROUTED BOULDERS

GROUT UMITS

FILTER FABRIC

5.5'

EXTEND GROUT
DOWNSTREAM OF BOULDERS

THOROUGHLY CLEAN SURFACE
OF GROUT CUTOFF WALL PRIOR
TO GROUTING BOULDERS

RIPRAP AT
PROPOSED CHANNEL ~ GRADE

14.5'

ROUGHEN TOP SURFACE
OF GROUT CUTOFF WALL

GROUT CUTOFF WALL

"

'.' .......

.. ~..

.. :. ~.'..

BOULDER SILL

." x 4" KEYWAY~

, GROUT CUTOFF WALL

FILTER FABRIC

UPSTREAM CUTOFF WALL DETAIL
NTS .

RIPRAP AT
PROPOSED CHANNEL ~ GRADE

EXTEND' GROUT
UPSTREAM OF BOULDERS

THOROUGHLY CLEAN SURFAcE
OF GROUT CUTOFF WALL PRIOR'
TO GROUTING BOULDERS

GROUTED BOULDERS

GROUT LIMITS

PLACE BOULDERS AS TIGHT AS
POSSIBLE WITH REQUIRED
BOULDER HEIGHT VERTICAL &
VOIDS FOR GROUTING MINIMIZED

SEE DROP
STRUCTURE

--,'----,- PROFILES

SEE DROP
STRUCTURE

~-----. PROFILES

BOTTOM OF CUT-OFF WALL
TO MATCH BANK SLOPES

TERMiNATE LARGER siiL
BOULDERS AT JUST PAST
TOE OF SLO?E

SILL AND NOTCH'
GROUTED BOULDERS

GROUT
LIMITS

GROUT
LIMITS

GRAbE LiNE

APRON SILL DETAIL
NTS

6' NotCH,

USE LARGER SILL BOULDERS
AT END OF APRON IN CHANNJEL

6'
NOTCH

6"
LOW--ELOW SWALE

TYPICAL UPSTREAM CUTOFF WALL
NTS

SLOPE
GROUTED
BOULDEF~

LAYER

SLOPE
GROUTED
BOULDER
LAYER

12" THICK GROUT
CUT-OFF WALL

12" THICK GROUT
CUT· OFF WALL

USE REGULAR SIZE
',t BOULDERS ON SIDE, SLOPES

TYPICAL DOWNSTREAM CUTOFF WALL
NTS

NOTE;,
NOTCH INVERT MATCHES LOW··FLOW SWALE AT CHANNEL ~

DATE

DATE

SHEET 0
20 36

04/07
04/07

04/07

M I;\!? KIRKHAM
l.N~ MICHAEL

GROUTED BOULDER
DROP STRUCTURE DETAILS

DESIGNED RD

CHECKED BJL
DRAWN PM

REVISION BY

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DIVISION

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS)#3 - NORTH INLET CHANNEL (NIC) PROJECT

OUTH CHANNEL PCN 470-04-31
::}}@:(t:M? BY

2
3

NO.

DOWNSTREAM CUTOFF WALL DETAIL
NTS

GROUT THICKNESS =
HALF BOULDER THICKNESS

BEFORE GROUTING, CLEAN ALL
DIRT & MATERIALS FROM BOULDER
THAT COULD PREVENT GROUT
FROM BONDING TO BOULDER

PLACE GROUT THAT FILLS ALL VOIDS
TO SPECIFIED GROUT THICKNESS,

GROUTED BOULDER PLACEMENT DETAIL
NTS (REFER TO SPECIAL PROVISIONS)

GROUT LIMITS

PREPARE SUBGRADE
PER SPECIAL PROVISIONS

REMOVE GROUT SPLASH
AND TRACES WITH WET,
BROOM FROM EXPOSED
BOULDER SURFACE AFTER
GROUTING

5, THE DESIGN INTENT IS TO PLACE THE BOULDERS
SO AS TO PRESENT A STEPPED STRUCTURE
SURFACE RATHER THAN A SLOPED SURFACE

6. SEE SPECIAL PROVISIONS SECTIONS 220 AND 507
FOR MATERIAL AND OTHER REQUIREMENTS

7. SUBGRADE ELEVATION FOR ALL DROPS AND APRONS
SHALL BE NOMINAL BOULDER DIAMETER LOWER THAN
FINISHED ELEVATIONS PROVIDED ON DETAIL SHEETS

8. GROUT LAYER FOR BOULDERS IN ALL DROPS AND
APRONS SHALL BE A MINIMUM 12" THICK '

NOTES:
1. SEE DWG. NO. DSS FOR GENERAL DETAILS AND

NOTES

'2. BOULDER SIZE FOR DROP STRUCTURE:
3.00' DROP: 24"-ON SLOPES & APRONSI42" ON SILL

3. BOULDER SIZE MAY VARY A MAXIMUM
OF 6" OF THE NOMINAL BOULDER SIZE

"\0 (SEE SPECIAL PROVISIONS SEC 220)

4. TOP SURFACE OF BOULDER PLACED WITH BROADEST
FACE UP AND HORIZONTAL



F

DATE

SHEET 0
21 36

BY

-1.5%

UPSTREAM EDGE TO
FOLLOW EXISTING
GROUND CONTOURS

CONCRETE SURFACE
FORD PER MAG 552
(20' MINIMUM LENGTH)

12" THICK GROUT
CUTOFF WALL
(F DEPTH PER STRUCTURE)

SIDEWASH DROP
STRUCTURE DETAILS

GRADE SIDEWASH
____________ TO DIRECT FLOW

TO DROP
STRUCTURE

REVISION

ESIGNED RO 04/07
DRAWN PM 04/07
CHECKED BJL 04/07

[lI;l1;\ f? KIRKHAM
!..N{N.j MICHAEL

~- MAINTENANCE ROAD'

12" THICK GROUT
CUTOFF WALL
(F DEPTH PER STRUCTURE)

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DIVISION

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS)#3 - NORTH INLET CHANNEL (NIC) PROJECT

UTH CHANNEL PCN 470-04-31
)),,:,,trttiifJ BY DATE

DRAWING NO.
DS6

2
3

---,k--f+-...,....-J -- ~ SIDEWASH FLOW

ELEVATION MATCHES EXISTlNG~___
INVERT OF SIDEWASH

TOP OF SLOPE

D '15' -

NO.

GROUTED BOULDERS

PREPARE SUBGRADE
PER SPECIAL PROVISIONS

SECTION {;;;\B-
1\1TS \.J

PLACE BOULDERS WITH
FLAT SIDE ON TOP

GROUT LINE

DuMpED RIPRAP WILL BE INSTALLED
ON SIDE SLOPES TO ELEVATION :1
SHOWN IN THE TABLE,

!

DROP STRUCTURE PLAN
NTS

314" ANGULAR ROCK WEEP DRAIN
FILTER MATERIAL. MINIMUM 6"
THICKNESS SURROUNDiNG PIPE
SYSTEM AT ALL; POINTS

([)50)

B

_1% EL#1

TOE OF SLOPE

10' x 12" THICK
GROUT CUTOFF

WALL

EXST
GROUND

#4 @ 18" EW

4"X6" KEY (TYP.)

APRON ELEVATIONS
TO MATCH SOUTH

CHANNEL INVERT
ELEVATIONS

.{',J(.~~+PLACE APROVED FILTER FABRIC OVER AND

A~=7=5===~~~;=;;::;~~~~~:h~~ UNDER 314" ANGULAR ROCK TO PREVENT
CONTAMINATION BY GROUT AND SOILS.

4" PERFORATED MANIFOLD PIPE,
PROVIDE 4" TEES TO LATERAL PIPES,
AND END CAPS AS REQUIRED.

F

L

12" THICK GROUT
CUTOFF WALL

TRIM PIPE END TO
MINIMIZE PROTRUSION

6" GRAVEL BEDDING
COMPACTED TO 95%

4"X6" KEY (TYP.)

8" CONCRETE PAVEMENT
'11/#4 @ 18"

4" NON-PERFORATED LATERAL PIPES,
SPACED 10' O.C. MAXIMUM. SLOPE AT 1%

TO DAYLIGHT AT MAIN CH/WNEL INVERT
ELEVATION. PIPE AUGNMENT MAY BE CURVED

SUGHTLY TO FIt BETWEEN BbuLDERS.

SILL BOULDER WITH NOMINAL BOULDER DIAMETER
12" GREATER THAN GROUTED BOULDER DIAMETER

G

CONCRETE CURB AND CUTOFF WALL AT UPSTREAM END
NTS

SCARIFY SUBGRADE
6" DEEPo

D.S. EDGE OF SIDEWASH
DROP' STRUCTURE

MAINTENANCE ROAD~ "

~ U.S. EDGE OF SIDEWASH DROP - \

/

STRUCTURE - ~

/--- MIN 10' r+1M;~~:~/NG'1

~ 101.

F

I

SECTION
NTS

SECTION
'-NTS

SIDEWASH ELEVATIONS DIMENSIONS
AREA ~ AREA Q

1bo
1 2 3 A B C D F G

ID STA (AC) (CFS) (FT) (FT) (FT) (FT) (FT) (FT) (FT) FT FT

SWD2 516+10 1.80 7.00 1202.02 12'16.50 1212.96 2 5.00 1.00 0 18 6.0 5.0

SWD3 518+62 4.60 15.30 1202.30 1215.00 1213.15 2 10.00 1.00 1.0 18 6.0 6.0

SWD4 522+29 16.20 46.00 1202.45 1214.70 1213.47 8 10.00 1.00 3.0 18 6.0 9.0

SWD5 . 528+29 3.50
,"..13.10 1202.70 .1219.60 1213.92 2 10.00 1.00 1.0 18 6.0 6.0

SWD6 532+50 .. 723.20 1000.00 1202.86 1215.10 1214.23 110 20.00 1.50 5.0 -'36 10.0 17.0

SWD7 535+70 160.00 222.00 1202.99 -, 1217.00 1214.50._ 22 20.00 1.50 5.0 24 10.0 13.5

* GROUTED BOULDER DTAMETER

NOTES:
1. CONCRETE FORD TO BE BUILT PER MAG STD. NO. 552,AS MODIFIED

BY SECTION B.

2. FOR SIDEWASH DROP STRUCTURES LESS THAN 20' IN WIDTH,
CONSTRUCT MIN 20' CONC. FORD,

3. FOR SIDEWASH DROP STRUCTURES GREATER THAN 20' WIDE,
CONSTRUCT 20' FORD AND EXTEND CONCRETE SURFACING
fROM UPSTREAM EDGE TO DOWNSTREAM EDGE _OF WASH.

4. NOTES ON SHEET DS5 APPLY TO THE SIDEWASH STRUCTURES AS WELL

5, SEE DWG.NO.DSS AND DS10 FOR LANDSCAPING BOULDER LAYOUT DETAILS

CONCRETE FORD CROSSING

IF SIDE WASH DROP STRUCTURE IS
LESS THAN 20' WIDE, CUTOFF WALL WILL

FOLLOW CONCRETE FORD EDGES

12" THICK GROUT CUTOFF WALL-



3" BRACE BAND
FOR 4 STRANDS
SMOOTH OR BARBED.
TACK WELD BANDS
TO POST.

." .

•••• &

'. • .... ~... • £>'
t:> •••••••••

'.
E> .' .:: ..:: •

cut END.S AT 45" 5~....WELD CORNERS. . ..

- •• I.

1 7/S" BRACE BAND FOR
4 STRANDS SMOOTH OR
BARBED WIRE SPACED AT
9 V2". TACK WELD BANDS
TO POST.

CUT ENDS AT 30"!::.,PINCH-.--~--__
.ENDS CLOSED, WELD

1" DIA. UGHT GAUGE
PIPE 7'- 7'· LONG '

J

--~------------------~--"--'--~ 14'-7 112"

. . '4·

......
." ..

• '" .;.:~'. P-

o I> .' '~"'~'.•

. ..' .
.0. ... ' .'
• '.' I>

• t> ""':',:. ' ••

': Do' :. ~".: t:> •

'.V:·~X~~W~0k~?~~~%~~~W~~Z~~~~~r'{:·~~~~L;{:~)Y
---~4'-0" TYP--+-'',,~'.:. '" . . .. ::,::': . ': '

HINGE

3" X 1 5IS" RAIL END

post CAP

3" D~ HEAVY GAUGE post
FILL WITH GROUt

1 5/S" DIAMETER
HEAVY GAUGE pjpE

BRACING,6'-0"
LONG

l' X l' X 1'-6'
CONCRETE FOOTING,

TYPICAL

. .f.! " .
• q • 0 ••

.. "

-6* TYP

SWING GATE DETAIL
NTS

10" DIAMETER X 3'
. CONCRETE FOOTING,

TYPICAL

NOTES

1. CROWN TOP OF POST CONCRETE
TO SHED WATER'

2. GATE POSTS TO BE ROUND AS SHOWN
INSTEAD OF SHAPES SHOWN IN ADOT
C-12.10.

3
2

NO. REVISION BY DATE

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGiNEERING DNISION

SHEET 0
22 36GATE DETAIL

~?tWH?gt BY DATE
~~~~D~ES1i~(:o'NED RD 04/07

DRAWN PM 04/07
CHECKED BJL 04/07

M~() KIRKHAM
LN~MICHAEL

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS)#3 - NORTH IN"LET CHANNEL (NIC) PROJECT

S UTH CHANNEL PCN 470-04-31

DRAWING NO.
DS7



DATE

DATE

SHEET 01
23 36

4/17/07
4/17/07
2115/07

BY

JJG

REVISION BY

Fl.ooD CONTROl. DISTRICT
OF MARICOPA COUNTY

ENGINEERING DIVISION

2

NO.

ADDITIONAL AESTHETIC BOULDERS
OUTSIDE OF STRUCTURES- SCHEDULE

SIZE QTY PER
BOULDER TYPE STRUCTURE

LANDSCAPE BOULDERS +/- 42" 24
LANDSCAPE BOULDERS +1- 54" 9

LARGE BOULDER SCHEDULE
SIZE QTY PER

BOULDER TYPE STRUCTURE
LARGE BOULDERS +1_ 42" 16
LARGE BOULDERS +1- 54" 21

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS)#3 - NORTH INLET CHANNEL (NIC) PROJECT

o ANNEL PCN 470-04-31

3

NOTES:
1. BURY UP TO SHADOW LINE OF BOULDER TO CREATE A NATURAL
IMPRESSION.
2. LOCATE BOULDER BEST SIDE UP OR PER DISTRICT LANDSCAPE
REPRESENTATIVE'S DIRECTION.
3. SIZE BOULDER ACCORDING TO BOULDER SCHEDULE.
4. BOULDER TO BE FREE AND CLEAN OF CONCRETE, PAINT, ETC...
5. FINAL BOULDER PLACEMENT TO BE APPROVED BY DISTRICT'S
LANDSCAPE REPRESENTATIVE.

f1\ DETAIL-BURIED LARGE BOULDER
V NTS

NOTES:
1. CONSTRUCT GROUTED 3' DROP STRUCCTURES ACCORDING TO
DROP STRUCTURE DETAILS AND SPECIFICATIONS. SEE SHEETS
DS3,DS4,AND DS5 FOR TECHNICAL CONSTRUCTION DETAILS. IN tHE
EVENT OF A CONTRADICTION BETWEEN THE BOULDER LAYOut
DETAlLS AND THE TECHNICAL DETAILS AND SPECIFICATIONS, THE
TECHNICAL DETAILS AND SPECIFICATIONS SHALL TAKE
PRECEDENCE.
2. PLACE BOULDERS ACCORDING TO DISTRICT LANDSCAPE
REPRESENTATIVE'S DIRECTION.
3. SIZE NOMINAL BOULDERS PER tECHNicAL PLANs' AND
SPECIFICATlONS.
4. SIZE LARGE BOULDERS PER LARGE BOULDER SCHEDULE.
5. SIZE AESTHETIC BOULDERS PER "ADDITIONAL AESTHETIC
BOULDERS OUTSIDE OF STRUCTURES" SCHEDULE AND PLACE
OUTSIDE OF GROUT AROUND THE
3' DROP STRUCTURES, AS DIRECTED BY DISTRICT LANDSCAPE
REPRESENTATIVE.
6. LANDSCAPE BACKFILL SHALL FULLY COVER DUMPED RIP-RAP AND
NOMINAL BOULDERS WHERE DESIGNATED TO A MINIMUM DEPTH OF
6" AT 85% COMPACTION.
7. PROVIDE LANDSCAPE BACKFILL BERMS WHERE INDICATED AND AS
DIRECTED BY THE DISTRICT LANDSCAPE REPRESENTATIVE TO A
HEIGHT OF 3' ABOVE MAINTENANCE ROAD FINISHED GRADE.
8. EDGE OF LANDSCAPE BACKFILL SHALL ABUT TO LARGE BOULDERS
OR BE FEATHERED INTO EXPOSED NOMINAL

, BOULDERS.
9. FINAL BOULDER, BERMING, AND LANDSCAPE BACKFILL PLACEMENT
TO BE APPROVED BY DISTRICT LANDSCAPE REPRESENTATIVE.
10. LANDSCAPE BACKFILL AND BERMS SHALL BE PREPARED AND
HYDROSEEDED PER SECTION 430.3 OF THE SPECIAL PROVISIONS.

I

I

I

I
I
I

I
I

I

I

I
I

I

I
I

BURIED AESTHETIC BOULDER
SEE DETAIL 1 I SHEET DS8
(TYP)

MAINTENANCE ROAD
(TYP)

-I

I
I

I

I

I
(
()

GRADE PER SHEETS DS3 AND DS4
(TYP)

BOULDER MASSING

EXPOSED NOMINAL GROUTED
BOULDERS (TYP)

CONTRACTOR TO BERM TOP
OF 3' DROP STRUCTURE

PER DISTRICT LANDSCAPE
ARCHITECT'S DIRECTION

TO A !fEIGNT 3' ABOVE
MAiNTENANCE ROAD FINISH

GRADE. (TYP)

EXPOSED GROUTED
NOMINAL BOULDERS
(TYP)

~

I
I

I
I

I
I

I

. ~ ._ 0.

'C,

C> ". "
;\ i::>.

!>.

'" t< .~

!>.,,,-

'. f:,. <J "0. : ,,'

~ @

GROUTED
NOMINAL OULDERS

WI LANDSCAP BACKFILL
(TYP)

CUT I FILL LIMIT
(TYP)

\ BURIED AEStHETIC BOULDER
n. SEE DETAIL 11SHEET DS8

- )' SEE "ADDITIONAL AESTHEtiC
. BOULDERS OUTsiDE OF
, STRUCTURE SCHEDULE" FOR

SIZE AND QUANTiTY(TYP)

t") - MAiNtENANCE ROAD
(TYP)

()

\,

3' GROUTED BOULDER DROP STRUCTURE-BOULDER PLACEMENT SECTION
NTS (REFER TO SHEETS DS3, DS4, AND DS5)

3'GROUTED BOULDER DROP STRUCTURE-BOULDER PLACEMENT PLAN
NTS (REFER TO SHEETS DS3 AND DS4)

L4NDSCAPE BACKFILL (TYP)

CONTRACTOR TO BERM TOP
OF 3'DROP STRUCTURE

PER DISTRICT LANDSCAPE
ARCHITECTS DIRECTION (TYP)



ADDITIONAL AESTHETIC BOULDERS
OUTSIDE OF STRUCTURE- SCHEDULE

SIDEWASH BOULDER TYPE SIZE QTYNUMBER
2 LANDSCAPE BOULDERS +1- 36" 12
3 LANDSCAPE BOULDERS +1- 36" 12
4 LANDSCAPE BOULDERS +/- 36" 21
5 LANDSCAPE BOULDERS +/- 36" 12
6 LANDSCAPE BOULDERS +/- 54" 27
7 LANDSCAPE BOULDERS +/- 48" 18

BOULDER SCHEDULE
~IDEWASH BOULDER TYPE SIZE QTYNUMBER

2 NOMINAL BOULDERS 1S" +1- 6" AS REO'D
LARGE BOULDERS +1- 36" 30

3 NOMINAL BOULDERS 1S" +1- 6" AS REO'D
LARGE BOULDERS +1- 36" 30

4
NOMINAL BOULDERS 1S" +1- 6" AS REO'D
LARGE BOULDERS +1- 36" 44

5 NOMINAL BOULDERS 1S" +1- 6" AS REQ'D
LARGE BOULDERS +1- 36" 30

6 NOMINAL BOULDERS 36" +1- 6" AS REQ'D
LARGE BOULDERS +1- 54" 63

7 NOMINAL BOULDERS 24" +1- 6" AS REO'D
LARGE BOULDERS +1- 48" 42

,NOTES:
1. CONSTRUCt SIDEWASH DROP STRUCTURES ACCORDING
TO SIDEWASH DROP STRUCTURE DFTAlLS AND
SPECIFICATIONS. SEE SHEET DS6 FOR SIDEWASH
DIMENSIONS AND CONSTRUCTION DETAILS. IN THE .EVENT
OF A CONTRADICTION BETWEEN THE BOULDER
PLACEMENT DETAiLS AND THE SIDEWASH DROP
STRUCTURE DETAlLS AND SPECIFICATIONS, THE SIDEWASH
DROP STRUCTURE DETAILS AND SPECIFICATIONS SHALL
TAKE PRECEDENCE.
2. PLACE BOULDERS ACCORDING to DISTRICT LANDSCAPE'
REPRESENTATIVE'S DIRECTION.
3. SIZE BOULDERS ACCORDING TO' BOULDER SCHEDULE.
4. PLACE LANDSCAPE BOULDERS AROUND SIDEWASH PER
DETAIL 1, SHEET DSS,AS DIRECTED BY DISTRICT
LANDSCAPE REPRESENTATIVE.
5. LANDSCAPE BACKFILL SHALL FULLY COVER DUMPED
RIP-RAP AND NOMINAL BOULDERS WHERE DESIGNATED TO
A MINIMUM DEPTH
OF 6" AT 85% COMPACTION.
6. EDGE OF LANDSCjJ::JE BACKFiLL SHALL ABUT TO LARGE
BOULDERS OR BE FEATHERED INTO EXPOSED NOMINAL
BOULDERS.
7. FINAL BOULDER AND LANDSCAPE BACKFILL PLACEMENT
TO BE APPROVED BY DISTRICT LANDSCAPE
REPRESENTATIVE. ,
S. LANDSCAPE BACKFILL SHALL BE HYDROSEEDED PER
SECTION 430.3 OF THE SPECIAL PROVISIONS.

TOP' OF SLOPE
(TYPj ,

GROUTED LARGE BOULDER MASSING
(TYP)

TOE OF SLOPE
(TYP)

GROUTED NOMINAL BOULDERS
WI LANDSCAPE BACKFILL
(TYP)

DUMPED RIP-RAP
WI LANDSCAPE BACKFILL
(TYP)

~MAlNTENANCE ROAD
.~' '(TYP)

,~-,--

-'~-

@'.'
@.

@

=----~cc:-::·~==:.:..i._-.'-C~"=~~t:;:::;:::;:~~;:t====:=-;-:l---' ----,-B-U-R-IE~ AESTHETIC BOULDER

. SEE DETAIL 1 I SHEET DSS
SEE "ADDITiONAL AESTHETIC
BouLDERS OUTSIDE OF STRUCTURE
SCHEDULE" FOR SIZE AND QUANTITY
(TYP)

EXPOSED GROUTED
NOMINAL BOULDERS

(TYP)

@
EXPOSED DUMPED RIP-RAP

(TYP)

'TOE OF SLOPE
(TYP)

GROUTED LARGE BOULDER MASSING
SEE BOULDER SCHEDULE FOR SIZE

,AND QUANTITY.
(TYP)

'J SURIEO AESTHETIC BOULDER .

t/ SEE DETAIL 1 I SHEET DSS
. SEE "ADDITIONAL AESTHETIC

~ BO.ULDERS OUTSIDE OF STRUCTURE
~", , SCHEDULE" FOR SIZE AND QUANTITY

>'> ,(TYP)

EXPOSED GROUTED
NOMINAL BOULDERS
SEE BOULDER SCHEDULE
FOR SIZE AND QUANTITY.
(TYP)

GROUTED NOMINAL BOULDERS '
WI LANDSCAPE BACKFILL
(TYP)

DUMPED RIP-RAP
WI LANDSCAPE BACKFILL
(TYP)

@
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_" --0:

','<;~,," ®~
_:'-~~'-;~~:::""~---T-------7MAiNTENANCE ROAD

/ " (TYP) .

-,~,~'
TOP OF SLOPE

. (TYP)

-c-__-

EXPOSED
DUMPED RIP-RAP

(TYP)

SIDEWASHES 2,3,& 5 -BOULDER LAYOUT PLAN
NTS -~--'.--,

SIDEWASH 4-BOULDER LAYOUT PLAN
NTS ..

DATE

SHEET C
24 3€

4/17/07

2115/07
4/17/07

BY DATE

REVISION BY

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DN/SION

2

NO.

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS)#3 - NORTH INLET CHANNEL (NIC) PROJECT

S H CHANNEL PCN 470-04-31

3

SUBGRADE
(TYP)

GROUT LINE
(TYP)

GROUTED
LARGE BOULDERS

(TYP) .

GROUTED NOMINAL
BOULDERS (TYP)

GROUTED BOULDERS WITH LANDSCAPE BACKFILL
NTS (REFER TO SECTION B, SHEET DS6)

DUMPED RIP-RAP
WI LANDSCAPE BACKFILL
(TYP)

EXPOSED GROUTED
NOMINAL BOULDERS
(TYP)

SIDEWASHES 2-5,7 -BOULDER LAYOUT SECTION
NTS (.REFER TO SECTION A, SHEET D86)

GROUTED NOMINAL BOULDERS
WI LANDSCAPE BACKFILL

(TYP)

'LANDSCAPE BACKFILL
6" MIN. DEPTH

(TYP)

) 1 ~ ,! \lJ



DATE

SHEET 0
-25 36

2115/07
4/17107
4/17/07

BURIED AESTHETIC
BOULDER SEE DETAIL
1 I SHEET DS8 SEE
"ADDITIONAL AESTHETIC
BOULDERS OUTSIDE
OF STRUCTURE
SCHEDULE" FOR
SIZE AND ,QUANTITY
(TYP)

DUMPED RIP-RAP
WI LANDSCAPE BACKFILL
(TYP)

REVISION BY

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DNISION

~
-" " MAINTENANCE ROAD

" (TYP)' .
/.---- ... .;-----

~

0 0

, 0

GROUTED NOMINAL BOULDERS
WI LANDSCAPE BACKFILL
(TYP)
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<;j '0

17 :. <J •

.. A 0.

17 L::,

'. ' L::,

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS)#3 - NORTH INLET CHANNEL (NIC) PROJECT

TH CHANNEL PCN 470-04-31

, "

2
3

NO.

L::, 0 " 17

..

,,'

.:"0' .
..

GROUTED LARGE BOULDER MASSING
SEE BOULDER SCHEDULE FOR SIZE
AND QUANTITY.
(TYP)

"

o 17L::,'

NOTES:
1. CONSTRUCT SIDEWASH DROP STRUCTURES
ACCORDING TO SIDEWASH DROP STRUCTURE DETAILS
AND SPECIFICATIONS, SEE SHEET DS6 FOR SIDEWASH
DIMENSIONS AND CONSTRUCTION DETAILS, IN THE
EVENT OF A CONTRADICTION BETWEEN THE
BOULDER PLACEMENT DETAILS AND THE SIDEWASH
DROP BOULDER PLACEMENT DETAILS AND
SPECIFICATIONS, THE SIDEWASH DROP STRUCTURE
DETAILS AND SPECIFICATIONS SHALL TAKE
PRECEDENCE
2, PLACE BOULDERS ACCORDING TO DISTRICT
LANDSCAPE REPRESENTATIVE'S DIRECTION,
3, SEE SHEET DS9 FOR OTHER SIDEWASH BOULDER
PLACEMENT NOTES AND DETAILS,

DUMPED RIP-RAP .
WI LANDSCAPE BACKFILL
(TYP)

LANDSCAPE BACKFILL
6" MIN, DEPTH

. (TYP)

~ EXPOSED DUMPED

SIDEWASH 6-BOULDER LAYOUT PLAN
NTS

L::,0,

..... ,

.!> .

17,

t> " L::,

'L::, " ,

L::, ,:

'v

GROUTED LARGE BOULDERS
SEE BOULDER SCHEDULE
FOR SIZE AND QUANTITY.
(TYP)

TOE OF' SLOPE
(TYP)

BURIED AESTHETIC BOULDER
SEE DETAIL 1 I SHEET DS8
SEE "ADDITIONAL AESTHETIC
BOULDERS OUTSIDE OF
STRUCTURE SCHEDULE"
FOR SIZE AND QUANTITY
(TYP)

DUMPED RIP-RAP
WI LANDSCAPE BACKFILL
(TYP)

EXPOSED GROUTED
NOMINAL BOULDERS
(TYP)

EXPOSEV GROUTED
NOMINAL BOULDERS
(TYP)

~'r:lfprENANCEROAD ------."'"'

. ..... ----- -'-'------

GROUTED NOMINAL
BOULDERS WILANDSCAPE
BACKFILL (TYP)

~
~

L::,
t>

" 00

<J

L::,

00

OL::,

O'~o
'. L::, , ~.:

<;j
0·' ..pO<l

, '

<J

. .
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fTrf"t~~r--=+-JL_~C -""~TOP OFSW~C
(TVP)

o <J~

GROUTED NOMINAL BOULDERS
WI LANDSCAPE BACKFILL.
SEE BOULDER SCHEDULE FOR SIZE
(TYP)

"?'I

17 0

.:9;ocr

SIDEWASH 7-BOULDER LAYOUT PLAN
NTS

SIDEWASH 6-BOULDER LAYOUT SECTION
NTS (REFER TO SECTION A, SHEET 086)

~
~V

." ,
. - --'- ~ -,-'-'-'-, -' ~---f-.~

EXPOSED
DUMPED RIP-RAP

(TYP)

GROUTED LARGE
BOULDER MASSING
SEE BOULDER
SCHEDULE FOR SIZE
AND QUANTITY.
(TYP) ,
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NO. REVISION BY DATE

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DMSION

SHEET C
26 3€

PM 04/07
BJL 04/07

M~() KIRKHAM
WIAN MICHAEL

CROSS SECTIONS

.ttnlwtnti BY DATE
RD 04/07

DRAWING NO.
XS1

NOTE:
CONTRACTOR IS TO PROVIDE CROSS-SECTIONS OF EXISTING SURFACE BEFORE EXCAVATION
BEGINS IN ORDER TO RECALCULATE EARTHWORK QUANTITIES AND ESTABLISH ELEVATIONS IN
AREAS OF REMOVE AND REPLACE UNSUITABLE MATERIAL AREAS OF BACKFILL PLACED ON THE
EAST SIDE OF THE CHANNEL BY OTHERS,IS NOT REFLECTED ON THESE CROSS-SECTIONS.

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS)#3 - NORTH INLET CHANNEL (NIC) PROJECT

o.UTH CHANNEL PCN 470-04-31
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COMPACTED FILL~

REMOVE & REPLACE [;7'#~
UNSUITABLE MATERIAL

3

NO. REVISION BY

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DMSlON

DATE

SHEET (
27 31

BJL 04/07

PM 04/07

CROSS SECTiONS

Wi'MWH:Wi BY DATE
RD 04/07

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS)#3 - NORTH INLET CHANNEL (NIC) PROJECT

OUTH CHANNEL PCN 470-04-31

DRAWING NO.
XS2

NOTE:
LOCATION,ELEVATION AND SLOPE OF OPERATIONS AND
MAiNTENANCE ROAD IS APPROXIMATE. SEE NOTE 8 ON
SHEET G2.
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UNSUITABLE MATERIAL "'-"-<.~.~~
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FLOOD CONTROL DISTRICT
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NO. REVISION BY DATE

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINEERING DIVISION

SHEET C
32 36

PM 04/07

CROSS SECTIONS

CHECKED BJL 04/07

~M~

,)nmU:'iiIf BY DATE
RD 04/07

DRAWING NO.
XS7

r

WHITE TANKS FLOOD REfARDING STRUCTURE
(FRS}#3 - NORTH INLET CHANNEL (NIC) PROJECT

~ UTH CHANNEL PCN 470·04-31
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FLOOD CONTROL DiSTRICT
OF MARICOPA COVNJY

ENGINEERING DMSION

SHEET 0
33 36

PM 04/07
BJL 04/07

IV? \\ f)'KIRJ<iiAM
l.N~ MICHAEL

CROSS SECTIONS

.%:tnwwu:' BY DATE
RO 04/07

DRAWING NO.
XSB

WHITE TANKS FLOOD RETARDING STRUCTURE
(FRS)#3.- NORTH INLET CHANNEL (NiC) PROJECT

Ol:JTH CHANNEL PCN 470-04-31

• __ ~__ • .Vl!"... " ....__ ~, ..............., ...........,.." ~••



1240

1230

1220 -

RlW ~ EDGE OF ROAD . EDGE OF ROAD
215.63' ELEV 1226.02 EI£V 1227.28

1240

- 1230

1210

1220

1200
250

1240

1230

, ,- . - - - - -

RlW
207.43'

EDGE OF ROAD
ELEV 1228.50

100

- - -1- - - - '.- - -

- EDGE OF I'?OAD
ELEV 1226.18

.~:~ : ~ ~.~ ~ _"~~-;;'~'-~- ~ ..- _., - - - - ~.t- - - - - i -

- - - '- - - - - , - - - - - - -' ,-~-----...~ - - .' - - - - - "- - - - :; , - - - -- -' -' - '
.. - i- ': r: : : : :; 00: :::r :-:::-:---=--:-=""i-=---=_-c_=--=-_-=-""'i-=--=---=--:.=--=--..,;;-:-=-=---=_-:_:--=-,-,-=--:'-=--=-------"-----:-------1..'--------

,. -100 - ·0

541+00

I
-200

RlW
217.47'

1240 1240

1230

1220

1210

1200 
250

1'240

1230

1220

1210

1200
250

3
2
1

"N~O?:.t::;;;===]R~EV~IS§!IOQN[:=====tEByd:=1Dg]~tE-:
t: 10,"'! " FLOOD CONTROl. DISTRICT

OF 1rfAlllt:OPA COUNlY
ENGINEERING DMSIOIV

SHEET 01
34 36CROSS SECTIONS

;""",+,",P..;.;M~,_____ 04/07

F:::::.:.:::::~::::EiJ::;L~, 04/07

Mt:\i5 KIRKHAM
l.N{N.j MICHAEL

WHITE TANKS F=LOOD RETARDING STRUCTURE
(FRS)#.1- NORTH INLET CHANNEL (NIC) PROJECT

SOUTH CHANNEL PCN 470-04-31
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DRAWING NO.
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rrl
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ELEV.

1272.19>

1271.25'

1271.47'

1271.21>

1270.04'

1258.69>

1273.85

N.W. CORNER: SECTION 28
FOUND MCDOT BRASS CAP

N 939365.73
E 528896.05

ELEV= 1338.69.

FOUND 1/2" REBAR
WITH ALUM. TAO RLS 8902
75.00 R.P. TO 1/4 CORNER
AS SHOWN ON PLSS PLAT '
M,C.R. BOOK 661, PAGE 18'

CALCULATED CENTER
OF SECTION 28, T3N, R2W
N 936716.67
E 531451.01

DETAIL #

FOUNO 1/2"' REBAR •
i'lfTH ALUM. TAG RLS 8902

75.00 .R.P. TO 1/4 CORNER
AS SHOWN ON PLSS PLAT

M.C.R. BOOK.. 6Gl, PAGE 18

FOR APPROVED BY RM

'KIRKHAM-MICHAEL CE.I. JOB7/---S050-240
SHEET 1 OF 1

~O~Ngo~~~'r ~~~NC;~ W. 1/4 CORNER, SECTION 28

~ ~3~'jp~fi-J_ ~0~~~7~~~gTALUMINUM" CAP
E 528797.26 E 528846.84 .
ELEV=1301.21 ELEV=1310.39

_____~'=--~~NO~1'04'08"E(R) SO.1'04'37"W(M)· .:..'__-'---=k::-__.!:!N~01·D4'08"E(R) S01'04'09"W(M)
2637.52(R) 2637.41 (1.1)- " . 2637.52(R) ,2637.51 (M)-

W, 1/4 CORNER, SECTION 33
FOUNO ALUMINUM CAP
N 9314·48.07
E 526779.75
EI.£OI=1278.50

NOO'23'13"E(R) SOO'22'47'W(M)
------:::=>k,..---:.:..=.::.2643.7D(R) 2643.72(1.1)-:-

CONSULTANT ENGINEERING,lNC, . 1----:-

3404 W, CHERYL DRIVE _,L._
PHOENIX,'ARIZONA'

602-86G-5090

BRASS CAP

'REBAR

MARICOPA COUNTY DEPARllotENT OF TRANSPORTATION

"ME.I\SUREO·

-"EGO~O

CA:...CULATED

MCDOT

0'A)

-.----.--{ill

(e)

RESULTSOF SURVEY

OWNER: MARICOPA COUNTY FLOOD CONTROL DISTRiCt

r N.W. CORNER, SECTION 4 <Ie
S.W. cor/NER, SECTION 33
~.~CD::T AllJM~NIjM CAP

/ N 928801.:J2 '
. ".. E 5267G1.52 .

dF SECTION 4, TOWNSHIP 2 NORTH, RANGE 2 WESt', AND
SECTIONs 28 AND 33, TOWNSHIP 3 NORJH, RANGE 2 WEst,

OF THE GILA AND SALT, RIVER BASELINE AND MERIDI~~J,.
COUNTY OF MARICOPA,. STATE OF ARIZONA.,

GROUND NORTHING = 928/52.397
GROUND EA<;TING = 531387.997
HEV - 1234.565

IMSISOF SUR'v~ NOTES:

'OUR BASIS OF BEARINGS IS DETERMINED BY MARICOI'A CD'JN1Y GEOOErfC
- DENSIFICATION AND CADASTRAL SURVEY PLSS SUBDMSION RECORD OF

SURVEY RECORDED :N B00;< 652, PAGE 22, MARICOP"" COlJNlY RECORDERS omct..

niE CONTROL POINT ELEVATIONS SHOWr4 ON THIS SURVEY FOLLOWED BY ',' ARE ,
BENCHMARK QUALITY WHOSE ELEVATIONS WERE DETERMINED BY DiFfERENTIAl LEVEUNG.
ANY ELEVATiONS SHOWN WITHOUi THE ',' ARE GPS QUAlITY ONLY AND ARE
NOT INTENDED TO BE USED AS BENCHMARKS.

THE COORDINATES SHOWN ON THIS SURVEY ARE U,S. sTATE PLANE 1983'. (AT' GROUND)
ZOIoiE IS ARIZONA CENTRAl 0202 .
DATUM IS NAO 1983 (CONUS)
GEOliJ MODEL IS GEOID99 (CONUS)

, THE PROJECT LOCATION USED IS A CEI CONTROL POINT I 50ab

LATITUDE - 33'33'05.44859"
LONGITUDE - i 12"28'13.25470"

- HElGKT- 1141.647

nil: GRID TO (,ROUND sCALE:' FACTOR USED IS 1:0001228150

F ~O~;Ngu~~~~'r ~m~?:U: CAP , f ~6u;fo4 .,i8~~~~:t ~E~noN 4
, N 92J"30.3~ N 926166 02

E 528817..1-0 E ~2e78g.5i:3

€LEV"';'i114,77
SCO'36'08"E(M) NOCT36'14"W(R) NOO·36"?."W(M) ,NDO'23'13"E(R) . NOO'23'42"E(M)

2635.35(M) 2635.98(R) --- - 2638.1;4("')- ----2643.65(R) 2643.61(•.')-

I
I

.1 z: I

I
0 70' STREET R/W--j

7 :;0 IZ ,------ I

I tll~ ~ ~ 11l N II~
N ~l -(}l. U~ e::1~O
~ tf)\./ (5 -" fTl U> ...., CIl I -
~~ . L I~ (06;0 Nlo ;";'1 cic:
%~I'*I~ {?~2 ~r~ ~ 1;$1
-~ 'L'_..--- ~I~ , ~I: ~. ~ SON6~N~?ggE~~ATES f "" :~.
" en • ~ UNIT 1, 800K 544, PAl~E 40, MCR en '" Z
~.$ 'r I pl~C K 1/4 CORNeR. srCTIO'1 4~" fUNIT 2, BOOK 580, PAGE 34, MCR ~ ...
",! ': - MC.R --l ;;:' ~ rrl S. 1/4 CORNER, SECTIDN 33 33 UNIT 3, BOCK 675, FAGE 35, MCR en I:;q- ~
1'::1" ~- PARCr]. i":C. 502 -:l2-0m3 ,...... FOU D /2" ROB R ~ , . ,;u ~ ( - CAlCULATfD OIJo!TER <=>I'~ r- N 1 _ -A<=>,., N. 1/4 CORNER, SECTION 33__,- / ! -.' __ , '" N 928797.07 ~ FOUND "CDOT ALU"INU"
~ S. 1/4 CORNER, SECTIO,I 4 I ~I ~~CTIv~ L, ,~N_ R2'i, ~ .E 531402.49, <=> M M M

-3 1'0'J~lJ "'CDOT AlUM'~;U,.t CAP j ~ 9,o15?-C9 C.P.1S --J, ELEV~.1236.5~ C.P.16~~ ~~3~O:O~~OLE

I
~ /.- ~j 91.3~~ 7 20 L ~ - 53143,56 ".C_P.15 ' E 531435.51

. ~ 53 4.:0_33 ----- '. '::h' SQO'21'09~'I(C' 1 ELEV=1277.69

I ,EL>v=.,97?O • ••.• C.P.29 4 < )
~_L ~. =- ~u~~::,-n(~) =- ~0U'44}~':l0. --- - -- _-=- ~-- -~--=--==-=-_.-~ - -~=~:=:=;::"::":= r-,........,r-?-~:--.:...I- ~CT20'13"w(~ --:=*=-...1.- ~OCT20'13"w(~ -'--f-::::l!-

{~ '-r- --- -- -- -264O.12(C) -'- - --4 -- --- -- -- 2640.80«(;) - L_ -- - - I i.. -, --l- 2540.59(0). ~ j - - \S6CT21-:'29"'w[C)--2;4;.15<ij-'- I I - 1
75

, CANAL-~/~636.41(C)' - -'2-8" -c',-:-ANAl R/W 2639.69(C) -,- --

: - 75' D.NAL ':1.;,'; PT.' NORTHING EI'.5TING ELF.'/, : ~''''-- J265 60' CAl-ll'.L R/W 'C-P.14 I

_ ~_ 47 R0.:.,,:;W,.~v 'P,/W C.P. # 18 928782.29 531085.15 1236.86' II' . C'r~~2 "~., i
l

II ~:::;D MEASURED LOCATION OF THE
1 ,--., C.P, # 19 .',"92881'2.09 031697.55 1:<28.00' : .. C.P.19 ' " '. C:.LCULATEO 'cniTER C P.1t J' I I NORTH 1/4 CORNER OF SECTI'ON28
I ~ , .' 1 I IS BASED ON THE MEASURED LOCATIONSr- C.P. # .29" 928774.96 53H07.6Z 1237.24 I z OF SECTION 33,·BN, R2W' 1\IUl OF FOUND 75.00 FOOT OFFSETS

JI"'f11 T ""1m 75'CANALR/W N931438.21."'~r I~ zJ265 '2~828.31 531580.08 1231.0.'5' Ell I..: E 531419.00 0.P.10 ~II II; PT.# NORTHING EASTING ELEV. - SEE DETAIL #1 ABOVE
'" ,r.n '" I .., - - N 939356.32-'I'''' 0 ,'<: gilL:: IZ CP9 "'II'" CP #2 934061 CoO "314"36 '127835' IUl E531467.12
~_ 'l'~ » :;;I~ ~ . ~Iiil' . ~! I;:;" .. .0 0 ~O. 1277.'69' ""I~... ;:: I "" '" ... 91 Ir", C.P. # 3 934099.70 531743.85 ~ .:
:5 ~g ~ ~p "'~' PROJ.EC-,'- B;:'N'CHMARK-.J ~II,I?: ~'" 'g~ - ' - -o ,., ~.::: u' _ ~'I~ C.P. # 4 933953.09 531430.85 1275.49' ~6 PT.# NORTHING EASTING

I
I I~ 0 <0

I » (; ~ I (; ..! , I C.P, # 5 933856.73 531432.36 1275.06' (;,.; C.P. # 9 933470.45 531431.61

II
Ul

,,~ ,Ul~:=< ~~
'" I~ < IS "", I~ PT.# NORTHING .EASTING ELEV. !8 ""I 11:2 C.P. H' 6 933755.65 531433.~-C 1274.10' I~ C.P. fI 10 933371.92 531430.67

:3 ,,, fl1 ~II ~ I en.~'IIII~, C.P. C 7 933672.63 5314-33.56 1273.18' C.P. # 11 933278.92 531429.72
",11 00 Z .- 0.1 I.... , C.P. #'15 930678:45 531197.32 1252.31> _II;:' C.P. 18 93357i.Ol 531432.58 12'12.74' C.P. # 12 933164.20 531428.72
'jl!i cy _5.::'" c:m. SECTIor, 4 ~I "'. C.P. # 16' 9:1079:7.17 530989.04' 1258.72' ~I I":':;;)lli rn -CUNG ,,",CDOT BRA:;S C"P ±""'I-8 <=>1 I,!:!l. C.P. # 13 933065.95 531427.51

. ....... l;u I~J POThOLE "'".~ N ""<'7~' II~ I I'I<=> C.P. # 14 932946.91 531426.57
. I L ",'L • I ." • ;'\3" ~C'./.JJVlAY R/W _ I

II / "- 534091,..'9 ~ I -+ I 1'-- 33' STREET R/W , I C.P. # 20 934094.2·: 531492.13

'.l-/l (':..r:-,.~ :61:;;' I-- '1' '0 '-I' T1J' tif:(; ., .... ,,' 'SOO'22'OO~"(R) NOO""2'0"'"E
W
(,:)5TRi:tf Rjw SCCT21'18"'''(R) :'O'll'20'49"E(") r'SOCT20'10~"(R) NOCT'2'1'12""E("),f12_1 __-==-_-=__ l:!0.Q"~.1":'41·fo:(M)_'i..0.Q:~:9n(~_- .__.__ N00'33'49"w(M) '!>OCT34'UZ"E(fl q SO~2~'45"W(R) ·N::;;·'.1'E(M) H L C ., .., M "M

~ 26:l0.43(M} 2630A7(R) -. ~4O,03(M) 2640.12(R) -----2640.16(R-)- 264O.28(1Aj'- - 264O.71(R)-2640:72(M)- --'---~r!.:::----=:::';2635.57(R-)- 2635.54(t.I)- ,---- 2638.4O(R) 2638.42(M)-

\ ' " N.£. CCRNER, SECTIOfj 33 ~ 1/4 COR~IER, SECTION 28 " N.E. CORNER; SECTION 28
NOTE: . L - roUND MCDOT AlUMINUM FOUND McaOT ALUMINUM CAP FOUND MCDOT ALUMINUM CAP
THIS RESULTS Ci'" ~I,;RVEY riAS SEEN PREPARED WITHOUi THE E. v~ COR. SECTION 4 N.L CORNER, SECTION 4 & L CAP IN PoniCLE ,N936704.50 .', . N 939342.88
BENEFIT OF A mLE RE."OKT. mUNfl MCDOT ALUMINUM CAP S.L CORNER, SECTION 33 E. 1/4 CORNER. !>ECTION 33' N 934069.01 E 534090048 E 534106.75

N 92614-3.22 FOUND MCooT 8RJ1SS CAP LEGI;ND FCI,;ND McaOT AWMINI,;M ClP E 534074.53 E~EV-12P'9.U3 EWI=12flO.71
THE EASEMENTS StiOWN tlN THIS SUR\!F.f ARE FROM: .' E 534066_94 IN POTHOLE' N 931428.35 ELEV=1253.38

ELEV=1197.42 N 928788.12· AllJMl:oiUM CAP E 5,34057.63
1) A BOUND..m· SURVEY DON:: BY CII.X ·FUR TriE E 534040.96 ELEV=1238.61
MARICOPA COUNlY MUNICIPM. CONSERVAnOt~ DfSffilCT # I 250 0 25D 5UO 1000 ELE\i=1217.09
STAMPED AND SIGNED RY LARRY R!CHARDSO!'l L.S. '.287=39' r-- • S'CA'LE: 1- = 500 FT.

2) MARICOPA COUWY ASS::SSORS, OffiCE GIS MAP

3)
PLAT OF UNIT 1, BOOI: 5.14, PAGE 40, 'MCR
PLAT OF I,;WT 2, BCOK .,:SO.. ~'AGE 34, MCR
PLAT OF UNIT 3, BOOK 675, P~.GE35, MCR

./

f-l_0_'"~_""_-_04_D_ATE_-~.-~- --1·m """-=:-:.. ~; ~ :::.:":O"--'------===-==J ~_ponsulhmt
t---~----' ---,- --- ~ EniJineer!ng, Inc,
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EXHIBITC

Study Work Maps



EXHIBIT Cl

Beardsley Canal Wash
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EXHIBITC2

Perryville Road Wash











-- \

• '
~ EXHIBITD

Annotated FIRM Panels
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