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1 INTRODUCTION

Overview

J2 Engineering and Environmental Design, LLC (J2) was contracted by the Maricopa
County Flood Control District and the City of Phoenix to design and analyze a closed
conduit storm drain system for 10™ Street Wash from Alice Avenue to the Arizona Canal
Diversion Channel (ACDC). The project scope includes development of construction
documents and specifications and preparation of a Conditional Letter of Map Revision

(CLOMR).

The project is located in Section 33, Township 3 North, Range 3 East of the Gila and Salt
River Base and Meridian in the City of Phoenix (Figure 1). More specifically, this
project is bounded on the north by Alice Avenue, on the east by 12" Street, on the south
by the ACDC, and on the west by 7" Street. The project alignment is from south to north
along 10th Street. The beginning of the Project is the inside north wall of the ACDC, and
the end of the project is at the south side of Alice Avenue.

Currently, 10™ Street Wash flows through an unlined channel with a relatively steep
longitudinal slope. The wash has steep, unprotected, and unstable side slopes between
Alice Avenue and the ACDC. The area surrounding the 10th Street Wash between Alice
Avenue and the ACDC (Figure 1) is fully developed residential properties. The proposed
project is located within existing street right-of-way. The effective floodplain affects
approximately 82 residential and commercial properties (Figure 2).

This project will replace the existing open channel with closed conduits and the
floodplain will be contained within the storm drain.

Project Area

This project is located in Section 33, Township 3 North, Range 3 East of the Gila and
Salt River Base and Meridian in the City of Phoenix (Figure 1). More specifically, this
project is bounded on the north by Alice Avenue, on the east by 12" Street, on the south
by the ACDC, and on the west by 7™ Street. The project alignment runs from south to
north along 10" Street. The beginning of the project is the inside north wall of the
ACDC, and the end of the project is at the south side of Alice Avenue.

Storm water runoff contributes to this reach of 10™ Street Wash primarily from the north
and east. The proposed project begins at the ACDC and extends north to Alice Avenue.
Storm water on the west side of 10M Street flows west/south on local streets, so this
runoff will not enter the 10" Street wash. This runoff will enter the ACDC west of the

subject project.
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Previous Studies

The Flood Control District of Maricopa County (District) began looking at improvements
along 10" Street Wash as part of Phase 1 of the ACDC Area Drainage Master Study
(ADMS). This study was prepared by Kaminski Hubbard Engineering, Inc in 1994. At
that time, the FEMA floodplain for 10" Street Wash included approximately 575
residential and commercial properties. Following the ADMS, the District and the City of
Phoenix partnered to bring a partial solution to the area flooding that significantly
reduced the existing floodplain.

The solution included construction of two detention basins along the wash to attenuate
flows followed by construction of channel/storm drain improvements where feasible.
The 10" Street Wash improvements were separated into three phases: Phase 1 (10™
Street Wash Detention Basin No. 1) - constructed on the west side of Cave Creek Road
approximately one-quarter mile north of Cheryl Drive; Phase 2 (10th Street Wash
Detention Basin No. 2) - constructed between Townley Drive and Alice Avenue; and
Phase 3 (channel/storm drain improvements from Alice Avenue to the ACDC). Figure 2
shows the current floodplain delineation after the construction of 10" Street Wash
Detention Basins No. 1 and 2. A LOMR request (FEMA Case number 97-09-1212P) was
submitted for a change in floodplain delineation as part of the construction of the 10™
Street Wash Detention Basins 1 and 2, prepared by West Consultants (June 1997).

In 1995, Daniel, Mann, Johnson, & Mendenhall (DMJM) completed a feasibility study
for improvements of 10" Street Wash. The study concluded that improvements between
Cheryl Drive and Townley Drive would not be feasible because of insufficient rights-of-
way and the adverse impact of having to acquire/condemn property (displacing many of
the property owners located in the floodplain). Improvements to the southern portion of
10™ Street Wash (between Alice Avenue and the ACDC) were determined to be feasible.
During the feasibility study, the District and the City of Phoenix worked closely with the
community to develop an acceptable alternative for this reach. The study recommended a
concrete lined rectangular section from Alice Avenue to Griswold Road and a concrete
box culvert from Griswold Road to the ACDC. Although this alternative was developed
with community input, it was ultimately rejected by the Sunnyslope Community and
dropped in 1995.

The City of Phoenix re-submitted the 10" Street Wash Project to the District in 2004 to
be considered as a cost share project. The submittal was prioritized and accepted by the
District as a cost share project. To avoid developing a project that the Sunnyslope
Community would again reject, the District proposed a closed conduit solution. The
~ wash would be covered and flow conveyed in a storm drain below grade. The area
between the divided 10™ Street would include a trail and landscaping. This proposal was
presented to the adjacent neighborhoods at a public meeting held on December 15, 2004.
The overwhelming majority in attendance supported the storm drain alternative.

The District entered into an Intergovernmental Agreement (IGA 2005A001) with the City
of Phoenix and agreed to cost-share in the design and construction of improvements.
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Background Data

The project area is contained on three FIRM Map Panels contained in Section 7. As
shown on the maps, the floodplain in the project area is delineated as Zone AE. As
defined by FEMA, all areas within a Zone AE are subject to inundation by the 1-percent
annual chance flood event. Base flood elevations are shown within these zones.

Methods of Analysis

Hydrology - As part of the construction of the 10™ Street Wash Detention Basins 1 and 2,
a LOMR for the change in floodplain delineation was prepared by West Consultants
(June 1997) (FEMA Case number 97-09-1212P). The hydrology that was part of this
LOMR request was used for this study without modification. Since this hydrology has
been reviewed and approved by FEMA, no new hydrologic data is required for this

CLOMR.

Hydraulics — West Consultants prepared a HEC-RAS model for the project area as part of
the construction of the 10™ Street Wash Detention Basins 1 and 2. The floodplain
delineation has been reviewed and approved by FEMA. Since this project contains the
open channel within two closed conduits, the hydraulic analysis was completed using
Haestad Method’s StormCAD modeling package.
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2 FEMA FORMS

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

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

small lakes.

Form 3 — Riverine Structures Form provides the basic information regarding hydraulic
structures constructed in the stream channel or floodplain. This form should be used for
revision requests that involve new or proposed channelization, bridges/culverts, dams,

and/or levees or floodwalls.

FEMA MT-2 Form 1 — Overview and Concurrence Form

The attached “Overview & Concurrence Form™ is provided per FEMA requirements for
CLOMR submittals. The basis for this revision request is physical change, specifically,
containment in a closed conduit storm drain.

Note: Additional info or supplemental clarification to better answer form questions are
provided after the FEMA Forms. :




U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY OM.B No. 1660-0016
OVERVIEW & CONCURRENCE FORM Expires: August 31, 2007

PAPERWORK BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required
to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments regarding
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, U.S. Department of
Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (1660-0016).
Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed

survey to the above address.

A. REQUESTED RESPONSE FROM DHS-FEMA

This request is for a (check one}):

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

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

B. OVERVIEW

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

Community No. Community Name State Map No. Panel No. Effective Date
Ex: 480301 City of Katy TX 480301 0005D 02/08/83
480287 Harris County TX 48201C 0220G 09/28/90
0051 City of Phoenix AZ 04013C 1660H 09/30/05
0051 City of Phoenix AZ 04013C 16654 09/30/05
040051 Cltx of Phoenix AZ 04013C 1670G 09/30/05

2. Flooding Source: 10" Street Wash
3. Project Name/ldentifier: 10" Street Wash Storm Drain
4. FEMA zone designations affected: AE (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, B, C, D, X)

5. Basis for Request and Type of Revision:

a. The basis for this revision request is (check all that apply)
X Physical Change 1 Improved Methodology/Data
] Regulatory Floodway Revision [J Other (Attach Description)

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

b. The area of revision encompasses the following types of flooding and structures (check all that apply)
Types of Flooding: X Riverine [ Coastal [1 Shallow Flooding (e.g., Zones AO and AH)
[] Altuvial fan ] Lakes [ Other (Attach Description)
Structures: [[] Channelization [ Levee/Floodwall [] Bridge/Culvert
] Dam [J Eilt Other, Attach Description

DHS- FEMA Form 81-89, FEB 06 Overview & Concurrence Form MT-2Form 1 Page 1 of 2




C. REVIEW FEE

.I Has the review fee for the appropriate request category been included? Yes

Fee amount: $4000

[ No, Attach Explanation

Please see the DHS-FEMA Web site at http://www.femaﬂ.gov/fhm/frm_fees.shtm for Fee Amounts and Exemptions,

D. SIGNATURE

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

Name: Hasan Mushtaq

Conpany: City of Phoenix, Arizona

Mailing Address:
200 W. Washington Street, 5™ Floor
Phoenix, AZ 85003-1611

Daytime Telephone No.:
(602)262-4026

Fax No.:
(602)262-7322

E-Mail Addreas: hasan. mushtag@phoenix.gov

Signature of Requester (required):

Date:

&/7 /ocC

As the community official responsible for floodplain management, [ hereby acknowledge that we have received and reviewed this Letter of Map
Revision (LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meete or is designed
to meet all of the community floodplain management requirements, including the requirement that no fill be placed in the regulatory floodway, and that
ali necessary Faderal, State, and (ocal permits have been, or in the case of a conditional LOMR, will be obtained. In addition, we have determined that
the fand and any existing or propesed 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 defermination.

Dapartment

Community Official's Name and Title: Hasan Mushtag, Fioodplain Manager, Street Transportation

Telephone Nog.:
(602) 262-4026

. Community Name: City of Phoenix

Community Official's Sigpature (required):

Date:

8/7/0¢

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYQR

This cartification is to be signed and sealed by a licensed fand surveyor, registered profassional 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 kriowledge. | understand that any false
statement may be punishable by fine or imprisonment under Title 18 of the United States Cods, Section 1001,

Certifiar's Name: Jeff Holzmeister

License No.; 23170

Expiration Date:
3/31/2009

Company Name: J2 Engineering and
Environmental Design, LLC

Telephone No.. (602)-438-2221

Fax No.:
(802)-438-2225

Signature: -
St z??//mwﬂ/

Date:

S
&

Form Name and (Numbet}

Riverine Structures Form (Form 3)

[0 Coastal Analysis Form (Form 4)
. [ Coastal Structures Form (Farm )

[ Alluvial Fan Flooding Form (Form 6)

Riverine Hydrology and Hydraulics Form (Form 2)

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

Required If ...

Channel is modified, additionfrevision of bridge/culverts,
addition/ravision of levee/floodwall, addition/revision of dam

New or revised coastal elevations
Addition/revision of coastal structure

Flood control measures on alluvial fans

New or ravised discharges or watar-surface etevations

Saal (Gptional)

DHS- FEMA Form 81-89, FEB 06

Qverview & Concurrance Form

MT-2 Form 1 Page 2 of 2
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SUPPLEMENTAL INFO TO SECTION B. OVERVIEW

The existing 10™ Street Wash between Alice Avenue and the ACDC is an open channel
that does not have sufficient conveyance for the 100-year event. The existing open
channel will be converted to a closed conduit system with a 100~year capacity between
Alice Avenue and the ACDC.
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FEMA MT-2 Form 2 —- Riverine Hydrology and Hydraulics Form

The attached “Riverine Hydrology and Hydraulics Form” is provided per FEMA
requirements for submittals.

Note: Additional info or supplemental clarification to better answer form questions are
provided after the FEMA Form 81-89A, FEBO06.

10




U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY | 0.5 No. 1660-0016
RIVERINE HYDROLOGY & HYDRAULICS FORM Expires: August 31, 2007

I PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 3.25 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,
U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction
Project (1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not
send your completed survey to the above address.

Flooding Source: 10" Street Wash
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

X Not revised (skip to section 2) ] No existing analysis [J Improved data
1 Alternative methodology [ Proposed Conditions (CLOMR) [0 Changed physical condition of watershed

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

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

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

[ statistical Analysis of Gage Records [] Precipitation/Runoff Model [TR-20, HEC-1, HEC-HMS etc.]
[] Regional Regression Equations [] 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 DHS-FEMA. This
document can be found at: http://www.fema.gov/fhm/en_modl.shtm.

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

B. HYDRAULICS

1. Reach to be Revised

Description Cross Section Water-Surface Elevations (ft.)
Effective Proposed/Revised
Downstream Limit Confluence with ACDC 0 1220.7 1220.7
Upstream Limit 10" Street Wash at Alice Ave. 0.57 1257.87 1254.53
. Hydraulic Method Used
Hydraulic Analysis: StormCAD [HEC-2 , HEC-RAS, Other (Attach description)]

DHS - FEMA Form 81-89A, FEB 06 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 1 of 2




B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Raview of Hydraulic Models

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and MEC-RAS hydraulic models,
respectively. These revlew 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 concerrl, These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from
http:/www.fema.govifhm/frm_soft.shim. 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? 1 Yes [ No Notapplicable.

4. Models Submitted X Diskette Submitted Natural Run Floodway Run Datum
Duplicate Effective Model™ File Name: Plan Name: File Name: Plan Name: -
Corrected Effactive Modal* File Name: Plan Name: File Name: Plan Name:

Existing or Pre-Project Conditions Model File Name:Tenth.prj Plan Name Tenth.p16 File Name: Plan Name: NGVD ‘28
Revised or Post-Project Conditions Model  File Name:Tenth.prj Plan Name: Tenth.p01 File Name: Plan Name: NGVD 126
Other - (attach description) File Name: Plan Name: 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" liats the models accepted by DHS-FEMA. This document can be found at;
hitp:/iwww. fema.gov/fhm/en_modl.shtm.

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance 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 afignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams, levees, etc); current community sasements and boundaries; boundarias of the
requester's praperty; certification of a registered professional engineer registered in the subject State, location and description of refarence 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 andlor FBFM, annotated
to show the houndarties of the revised 1%- and 0.2%-annual-chance floodplaing 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 ravision.

£ Annotated FIRM and/or FBFM included [J] Digital Mapping (GISICADD) Data Submitted (Recémmended)

D. COMMON REGULATORY REQUIREMENTS*

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

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
s 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 or without BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placement of fili? 1 Yes [ Mo

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, fo include any structures or
proposed structures, meets all of the standards of the local floodplain ordinances. and is reasonably safe from flooding in acordance with the
NFIP ragulations 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 infarmation.

3. For LOMR/CLOMR requests, ia the regulatory floodway being revised? Yes ] No

If Yes, attach evidence of regulaiory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIR Regulations, notification ia recuired
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. Elerments and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR/CLOMR requests, does this request have the potential to impact an endangered spacies? 1 Yes [ No

if Yes, please submit documentation from the community to show that they have complied with Sections 9 and 10 of the Endangered Species
Act (ESA). Section @ of the ESA prohibits anyone from “taking” or harming an endangered species, If an action might harm an endangared
species, a permit is required from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 of the ESA.

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

5, For LOMR requests, does this request require propearty owner notification and acceptance of BFE increases? ] Yes [J No
If Yes, please attach proof of property owner notification and acceptance (if avaltable). Elements of and examples of property owner notification
can be found in the MT-2 Form 2 Instructions.

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

DHS - FEMA Form 81-89A, FEB 06 Riverine Hydrology & Hydraudics Form MT-2 Form 2 Page 2 of 2




CLOMR — 10" Street Wash - Alice Ave to ACDC

SUPPLEMENTAL INFO TO SECTON A. HYDROLOGY
A.1. Reason for New Hydrologic Analysis: Hydrology not revised:

The basis of the hydrology is the LOMR request for a change in floodplain delineation as
part of the construction of the 10™ Street Wash Detention Basins 1 and 2, prepared by
West Consultants (June 1997). The hydrology that was part of this LOMR request was
used for this study without modification. Since this hydrology has been reviewed and
approved by FEMA, no new hydrologic study is required for this CLOMR.

During the 100-year storm event, there are inflows into 10" Street Wash at Alice Avenue
from the following sources: 430 cfs from 10™ Street Wash upstream of Alice Avenue
through a double-barrel 6° x 4° RCBC, 155 cfs from Detention Basin No. 2 through a 48-
inch RCP, and 255 cfs from overland flows down a spillway at Alice Avenue for a total
of 840 cfs. These flows will be collected by the inlet structure at Alice Avenue. The
100-year design discharge for the storm drain at Alice Avenue is 840 cfs.

Team members identified 24 existing inlet locations for the 10™ Street Wash between
Alice Avenue and the ACDC. The existing inlets are located on the east side of 1ot
Street Wash primarily at street and alley intersections. The proposed inlets are at the
same locations as the existing curb opening/scupper locations. During the 100-year
storm event, 253 cfs enters the storm drain system through these inlets and 192 cfs enters
through a 60-inch storm drain at El Caminito Drive. Therefore, the storm drain conveys
a maximum of 1285 cfs into the ACDC (840 + 253 + 192).

Note that the existing hydrology study referenced above used the 10™ Street Wash as its
westernmost drainage basin boundary. The area west of 10™ Street Wash drains
generally towards the south-southwest, away from 10™ Street Wash itself. Specifically,
runoff from individual lots is carried towards the west in east-west oriented streets. Once
it reaches north-south oriented streets, it flows towards the south, where it spills directly
into the ACDC through spillways designed for that purpose. Therefore the area west of
10" Street Wash makes no contribution to the flows in the proposed 10™ Street Wash
storm drain.

SUPPLEMENTAL INFO FOR SECTION B. HYDRAULICS

B.1 Reach to be Revised: Water Surface Elevations under Effective and Proposed
Conditions:

The existing open channel does not provide conveyance for the 100-year event. The
existing open channel will be converted to a closed conduit system with a 100-year
capacity.

The 10™ Street Wash drainage area is considerably smaller than the drainage area for the
ACDC at the proposed 10™ Street Wash storm drain outfall point into the ACDC.
Therefore non-coincidental flow condition is assumed. See the Drainage Area Map in
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l1laendix D for an illustration of the relative drainage areas. When the peak flow in the
10™ Street Wash storm drain occurs, it is assumed that there will be no flow in the
ACDC. As such, the hydraulic model for the proposed 10™ Street Wash storm drain was
started using normal depth.

The water surface elevation in the ACDC will not be altered by this project. The water
surface elevation at Alice Avenue will decrease from the open channel water surface of
1257.87 ft to a hydraulic grade line elevation of 1253.90 ft within the storm drain.

As discussed above in the Hydrology section, the 24 inlets need to collect a total of 253
cfs of flow as it approaches 10" Street from the east in the area south of Alice Avenue
and north of the ACDC. The inlets are generally located across from side streets and
alleys, where the majority of the offsite flow will come from. Calculations were
performed to verify that the inlets have the capacity to capture this flow. These
calculations are included in Appendix ES.

The inlet capacity calculations use the orifice equation to determine the flow into each
curb opening at an assumed flow depth of 6 inches at each inlet. This corresponds to a
gutter flow depth of 4 inches due to the 2 inch local inlet depression. The results of the
calculations show that with the 4 inch flow gutter flow depth, the inlets collectively have
the capacity to capture 256 cfs, which is more than the 253 cfs of flow that reaches them
in the 100-year event. The calculations used a clogging factor of 20 percent for the curb
opening inlets (80 percent open).

The inlet system has considerable redundancy built in to it. The above paragraph
describes how a gutter flow depth of less than 4 inches is necessary to collect all of the
253 cfs of flow. The street cross section is capable of carrying 8 inches of gutter flow
depth before flow overtops the west curb. If flow does overtop the west curb, it will pass
into the median swale, where it will be collected in several grates that are located on top
of the proposed storm drain junction structures. Note that in addition to this, the swale
itself has conveyance capacity, and can carry excess flows to the south where they would
discharge dlrectly into the ACDC.

The inlet and storm drain system have considerably more capacity than necessary to
capture and convey the 100-year runoff to the ACDC, at flow depths much less than one
foot. Therefore the effective 100-year ﬂoodplam along the 10™ Street Wash will be
completely eliminated by the proposed project.

B.2 Hydraulic Method Used

Haestad Methods StormCAD v5.5 was used to model the hydraulic grade line within the
closed conduit.
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B.3 Pre-Submittal Review of Hydraulic Models

Neither HEC-2 nor HEC-RAS was used for the hydraulic analysis, so this is not
applicable.

B.4 Models Submitted

Existing or Pre-Project Conditions Model: The output from the HEC-RAS existing
conditions model is attached in Appendix ES.

Other: StormCAD model output for the project storm drain system is attached in
Appendix E5. The StormCAD model is also included on the enclosed CD in Appendix
ES5. The 100-year hydraulic grade line is also shown on the construction plans attached in
the Exhibit Maps section at the end of the report.

SUPPLEMENTAL INFO FOR SECTION C. MAPPING REQUIREMENTS

The effective floodplain is shown on the FIRMs attached in Section 7.

With the installation of the proposed storm drain system, the project area bounded on the
north by Alice Avenue, on the east by 12™ Street, on the south by the ACDC, and on the

west by 7™ Street will be removed from the effective FEMA floodplain. The 1 percent
chance annual flood will be contained within the storm drain.

SUPPLEMENTAL INFO FOR SECTION D. COMMON REGULATORY
REQUIREMENTS

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

Base Flood Elevations will no longer be applicable due to the installation of the storm
drain.

- D.3 For CLOMR requests, is the regulatory floodway being revised? Yes

A copy of the newspaper notification of floodway revision is attached on the following
page.
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FEMA MT-2 Form 3 — Riverine Structures Form

The attached “Riverine Structures Form” is provided per FEMA requirements for
submittals. This project consists of replacing a 100-yr surface channel with a storm
drain, and as such, the “Riverine Structures Form” was modified to best fit this project.

Only pages 1 and 2 of 10 are included (pages 3-10 do not apply).

Note: Additional info or supplemental clarification to better answer form questions are
provided after the FEMA Form 81-89B, FEB06.
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY
RIVERINE STRUCTURES FORM

O.M.B Ne. 1660-0016
Expires: August 31, 2007

PAPERWORK REDUCTION ACT

send your completed survey to the above address.

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,
U.S. Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction
Project (1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not

Flooding Source: 10" Street 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.......ooooooeeeeee complete Section D
Levee/Floodwall complete Section E
Sediment Transport........ complete Section F (if required)

Description Of Structure

1. Name of Structure: 10" Street Storm Drain, Alice Avenue to ACDC

Type (check one): [ Channelization B4 Bridge/Culvert [] Levee/Floodwall
(storm drain)
Location of Structure: 10™ Street Wash, Alice Avenue to ACDC

’ Downstream Limit/Cross Section: ACDC
Upstream Limit/Cross Section: Alice Avenue
2. Name of Structure:
Type (check one): [] Channelization {1 Bridge/Culvert [ Levee/Floodwall
Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

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

Upstream Limit/Cross Section:

[0 Dam

[ Dam

[ Dam

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

DHS - FEMA Form 81-89B, FEB 06 Riverine Structures Form

MT-2 Form 3 Page 1 of 10




B. CHANNELIZATION

Flooding Source:

Name of Structure:

.1 . Accessory Structures

The channelization includes (check one):

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

[] Other (Describe):

2. Drawing Checklist

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

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):
[J Subcritical flow [J Critical flow [] Supercritical flow [ Energy grade line

{f 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.

[3 inlet to channel ] Outlet of channel [ At Drop Structures [_] At Transitions
[C] Other locations (specify):

4. Sediment Transport Considerations ;

Was sediment transport considered? [1Yes [ No If Yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.

. C. BRIDGE/CULVERT STORM DRAIN

Flooding Source: 10™ Street Wash
Name of Structure: 10" Street Storm Drain, Alice Ave to ACDC
1. This revision reflects (check one):

X New bridge/culvert not modeled in the FIS (new storm drain)
[ Modified bridge/culvert previously modeled in the FIS
[C] New analysis of bridge/culvert previously modeled in the FIS

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

structures. Attach justification.

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

Dimensions (height, width, span, radius, length) [C] Erosion Protection

Shape (culverts only) ] Low Chord Elevations ~ Upstream and Downstream

X Material [1 Top of Road Elevations — Upstream and Downstream
[C] Beveling or Rounding X Structure Invert Elevations — Upstream and Downstream
[] wing Wall Angle [ stream Invert Elevations — Upstream and Downstream
[] Skew Angle [X] Cross-Section Locations

K Distances Between Cross Sections

4. Sediment Transport Considerations

DHS - FEMA Form 81-89B, FEB 06 Riverine Structures Form MT-2Form 3 Page 2 of 10

Was sediment transport considered? []Yes [ No If yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.
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SUPPLMENTAL INFO TO SECTION A. GENERAL

This project involves installation of a storm drain. Since this type of structure is not
listed on the form, Section C for Bridges and Culverts was modified as necessary.

SUPPLEMENTAL INFO TO SECTION C. Bridge/Culvert
C.2 Hydraulic model used to analyze the structure

Since the structure will be a closed storm drain system, Haestad Methods StormCAD v5.5
was used to analyze the hydraulic grade line within the system. '

C.3 Plans for the storm drain system are attached in the Exhibit Maps section at
the end of this report.

C.4 Was sediment transport considered? No.

Sediment transport was not considered because the system will no longer function as an
open channel.
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. 3 MAPPING AND SURVEY INFORMATION

No additional mapping or survey information was provided for this project.
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4 HYDROLOGY

The basis of the hydrology is the LOMR request for a change in floodplain delineation as
part of the construction of the 10™ Street Wash Detention Basins 1 and 2, prepared by
West Consultants (June 1997). The hydrology that was part of this LOMR request was
used for this study without modification. Since this hydrology has been reviewed and
approved by FEMA, no new hydrologic study is required for this CLOMR.

During the 100-year storm event, there are inflows into 10" Street Wash at Alice Avenue
from the following sources: 430 cfs from 10™ Street Wash upstream of Alice Avenue
through a double-barrel 6’ x 4> RCBC, 155 cfs from Detention Basin No. 2 through a 48-
inch RCP, and 255 cfs from overland flows down a spillway at Alice Avenue for a total
of 840 cfs. These flows will be collected by the inlet structure at Alice Avenue. The
100-year design discharge for the storm drain at Alice Avenue is 840 cfs.

Team members identified 24 existing inlet locations for the 10™ Street Wash between
Alice Avenue and the ACDC. The existing inlets are located on the east side of 10"
Street Wash primarily at street and alley intersections. The proposed inlets are at the
same locations as the existing curb opening/scupper locations. During the 100-year
storm event, 253 cfs enters the storm drain system through these inlets and 192 cfs enters
through a 60-inch storm drain at El Caminito Drive. Therefore, the storm drain conveys
a maximum of 1285 cfs into the ACDC (840 + 253 + 192).

Note that the existing hydrology study referenced above used the 10™ Street Wash as its
westernmost drainage basin boundary. The area west of 10" Street Wash drains
generally towards the south-southwest, away from 10™ Street Wash itself. Specifically,
runoff from individual lots is carried towards the west in east-west oriented streets. Once
it reaches north-south oriented streets, it flows towards the south, where it spills directly
into the ACDC through spillways designed for that purpose. Therefore the area west of
10™ Street Wash makes no contribution to the flows in the proposed 10™ Street Wash

storm drain.
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5 HYDRAULICS

5.1 Methed Description

The existing open channel known as 10" Street Wash does not provide conveyance for
the 100-year event. The existing open channel will be converted to a closed conduit

system with a 100-year capacity.

The 10™ Street Wash drainage area is considerably smaller than the drainage area for the
ACDC at the proposed 10™ Street Wash storm drain outfall point into the ACDC.
Therefore non-coincidental flow condition is assumed. See the Drainage Area Map in
Ap‘Pendix D for an illustration of the relative drainage areas. When the peak flow in the
10™ Street Wash storm drain occurs, it is assumed that there will be no flow in the
ACDC. As such, the hydraulic model for the proposed 10™ Street Wash storm drain was
started using normal depth. .

The water surface elevation in the ACDC will not be altered by this project. The water
surface elevation in the 10" Street Wash at Alice Avenue will decrease from the open
channel water surface of 1257.87 ft to a hydraulic grade line elevation of 1253.90 ft
within the storm drain. ‘

As discussed above in the Hydrology section, the 24 inlets need to collect a total of 253
cfs of flow as it approaches 10™ Street from the east in the area south of Alice Avenue
and north of the ACDC. The inlets are generally located across from side streets and
alleys, where the majority of the offsite flow will come from. Calculations were
performed to verify that the inlets have the capacity to capture this flow. These
calculations are included in Appendix ES.

The inlet capacity calculations use the orifice equation to determine the flow into each
curb opening at an assumed flow depth of 6 inches at each inlet. This corresponds to a
gutter flow depth of 4 inches due to the 2 inch local inlet depression. The results of the
calculations show that with the 4 inch flow gutter flow depth, the inlets collectively have
the capacity to capture 256 cfs, which is more than the 253 cfs of flow that reaches them
in the 100-year event. The calculations used a clogging factor of 20 percent for the curb
opening inlets (80 percent open).

Additionally, the inlet capacity of the inlet structure to be constructed at Alice Avenue is
estimated. The proposed structure contains a grated inlet that is elevated about 1 ft above
the low flow elevation. The structure also contains several openings located below the
grate at the low flow elevation. The structure detail sheet (sheet S7) is provided in
Appendix ES. Using a 50 percent clogging factor on the grate and a 20% clogging factor
on the low flow openings in the wall, the amount of flow passing into the structure is
estimated. Three flow equations are used. To estimate the flow through the grate, an
orifice flow and a weir flow equation is used. The amount of flow passing the grate is
denoted in the grate flow column. The low flow openings are evaluated using the orifice
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flow equation for curb openings. The grate flow is added to the curb opening Qorifice
flow and reported in the “total Q into inlet structure” column.

The inlet system has considerable redundancy built in to it. The above paragraph
describes how a gutter flow depth of less than 4 inches is necessary to collect all of the
253 cfs of flow. The street cross section is capable of carrying 8 inches of gutter flow
depth before flow can overtop the low spot, which is the west curb. If flow does overtop
the west curb, it will pass into the median swale, where it will be collected in several
grates that are located on top of the proposed storm drain junction structures. Note that in
addition to this, the swale itself has conveyance capacity, and can carry excess flows to
the south, where they would discharge directly into the ACDC.

The inlet and storm drain system have considerably more capacify than necessary to
capture and convey the 100-year runoff to the ACDC, at flow depths much less than one

foot. Therefore the effective 100-year floodplain along the 10™ Street Wash will be
completely eliminated by the proposed project. ' '

- The existing condition 10™ Street Wash floodplain is modeled using HEC-RAS v3.13
HEC-RAS output is provided in Appendix ES.

The proposed storm drain was modeled using StormCAD v5.5.

Digital éopies of both the existing condition HEC-RAS model and the proposed condition
. StormCAD model are located in Appendix ES.

5.2 Work Study Maps

See Exhibit Maps at the end of this report for a hydraulic work map.
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. 6 EROSION AND SEDIMENT TRANSPORT

No erosion and / or sediment transport was determined as part of this project.
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7 DRAFT FIS REPORT DATA

7.1 Summary of Discharges

No modification is proposed for the Summary of Discharges table.

7.2 Floodway Data

See the Annotated Floodway Data Table on the following page.
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7.3 Annotated Flood Insurance Rate Maps

See the Annotated Flood Insurance Rate Maps 04013C1660H, 04013C1665J, and
04013C1670G on the following page.




NOTES TO USERS

This map Is for use In administering the Natlonal Flood Insurance Program. It does not
necessarily identify all areas subject to flooding, particularly from local drainage sources of
small size. The community map repasitoery should be consulted for possible updated or
additlonal flood hazand information.

To obtgin more cetailed information in areas where Base Flood Elevations (BFEs) and/or
floodways have been determined, users arc en couraged to consult the Flood Profiles,
Floodway Data and/or Summary of Stillwater Elevations tables containad within the Flood
Insurance Study {FIS) report thal accompanies this FIRM. Users should be aware thal BFEs
shown an the FIRM represent rounded whole-foot elevations. These BFEs sre intended for
flood insurance rating purposes only and shoulc not be ussed as tha sole source of flood
slevation informatian. Accordingly, flood elevation data presented in the FIS report should be
utllized In canjunction with the FIRM for purposes of construction and/or floodplain
management.

Coastal Base Flood Elavations shown an this map apply only landward of 0.0' National
Geodatic Vertical Datum ot 1929 (NGVD 24). Users of this FIRM should be aware that
coastal flood elevations are also provided in the Summary of Stillwater Elevations table in the
Flood Insurance Study report for this jurisdiction. Elevations shown in the Summary of
Stillwater Elevations table should be used for construction and/or floodplain management
purposes whan they are higher than the alevations shown on this FIRM.

Boundarles of the floodways were computed at cross sectlons and Intarpolated between
cross sections. The floodways were based on hydraullc considerations with regard to
requirements of the National Flood Insurance Program. Floodway widths and other pertinent
floodway data are provided in the Flood Insurance Study report for this jurisdiction.

Certain areas notin Special Flood Hazard Areas may be protecied by flood control
structures. Refer to Sectlon 2.4 "Flood Protection Measures” of the Flood Insurance Study
report for information on fAlood control structures for this junsdiction.

The projectlan used in the preparation of thls map was Arizona State Plans Zone 3176
(central Arizona). The harlzontal datum was NADR3J, GRSBO spharold. Diffarances In datum,
spheroid, projection or State Plane zones used in the production of FIRMs for adjacent
juriadictions may rasult in slight pasitional differances in map featuras across jurisdiction
boundaries. These dillerences do nol aitsel the accuracy ol this FIRM.

Flood elevations on this map are referenced to the Mational Geodestic Vertical Datum of 1928,
These flood elevations must be compared to structure and ground elevations referenced to
the same vertical datum. Forinformation regarding conversion between the National
Geodetlc Vertical Datum of 1929 and the North American Vertlcal Datum of 1988, visit the
Natlonal Geodetic Survey website at hiipu//Www. 0d$.N0a2.4OY of conlact the Natlonal
Geodetlc Survey at the following address:

Spatial Reference System Division
Natlonal Geadatlc Survey, NOAA
Silver Spring Metro Genter

1315 East-Wast Highway

Silver Spring. Maryland 20910
(310) 713-3191

To obtain currant alevation, dascription, and/or location information far bench marks shown
on this map, please sontact the Information Services Branch of the National Geadctic Survey
at {301) 713-3242, or visit its wabsite at hitp:/Avww. ngs.noaa.gav.

Base map Information shown on this FIRM was derived from multipla sources. Basa map
filos were provided in digital format by Maricopa County. Orthophoto images wers produced
at a scale of 1:6000 using HARN for control. Aerial photography is dated December 2000 to
December 2002.

This map reflects more detailed and up-to-date stream channel configurations than those
shown on the previous FIRM for this jurlsdiction. The floodplains and floodways that were
transferred from the previous FIRM may have baen adjusted to conform to these new stream
channel configurations. As a result, the Flooc Profiles and Floodway Data tables in the Flood
Insurance Study report (which contains autharitative hydraulic data) may reflect stream
channel distances that differ from what Is shown on this map.

Carporate limits shown on this map are based on the best data availakle at the time of
publication. Because changes due to annexations or de-annexatlons may have occurred
after this map was published, map users shauld contact appropriate community officials to
varify current corporate limit locations.

Plaage refer to the separately printed Map Index for an overview map of the county showing
the layout of map panels; community mep repository addresses; and a Listing of Communities
table containing National Flood Insurance Program dates for each community as well as a
listing of the panels on which each community is located,

Contact the FEMA Map Service Center at 1-800-358-96186 for Information on avallable
products associated with this FIRM. Available products may include previously issued Letlers
of Map Change, a Flood Insurance Study report, and/or digital versions of this map. The
FEMA Map Service Center may also be reached by Fax at 1-800-358-8620 and its wabsite at

hilp:/iwww.nsc. [ema.govi.

If you have questions about this map or questions concerning the National Flood Insurance
Program in general, please call 1-877-FEMAMAP (1-877-336-2627) or visit the FEMA

website al hitp:/ww.ferna.gov/.
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LEGEND

SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY
THE 1% ANNUAL CHANCE FLOOD

The 1% annual chance flood (100-year flood), also known as tha base flood, Is the

flood that has a 1% chance of being equaled or sxceeded in any glven year. The

Special Flood Hazard Area Is the area subject to roodIngEbX\the 1% anaual chance

fload. Areas of Special Flood Hazard includs Zones A, AE, H, AO, AR, A99, Vand

;{E.dThs Base Flood Elevatlon Is the water-surtace elevation of the 1% annual chance
aod.

ZONE A No Base Flood Elevalions dewrmined.
ZONE AE Base F cod Elevalions delermined,

ZONE AH Flood deplhs of 1 lo 3 fael (usuaily areas ol ponding); Basa Flocd Eigvalions
determinad.

ZONE AQ Flood dapths of 1 ta 3 feet (usually sheet flow on sloping tertain), average
dapths delermined. Fcrareas of alluvial fan flooding, velocities also
determined.

ZONE AR Special Flood Hazard Area fermerly protecied from tha 1% annugl chance
flood by & flood control system thal was subsequently decerlified. Zone AR
indicates that the former flood control system s being restorad 1o provide
orolsclion from the 1% annua’ chance or greater flood.

ZONE A98  Area to be protacted fram 1% annual chance flood br a Federal flood
protection system under construction; no Base Flooc Elevations
determived.

ZONE V Coastal flood zone with velaclty hezard (wave action}: nc Base Flood
Elsvations determined.

ZONE VE Coastal flood zone wilth velocity nazard (wave acticn); Basa Flood
Elevations determined.

hEo |
T FLOODWAY AREAS IN ZONE AE
)

The floodway Is tha channel of a stream plus any zdjacent floodplain ateas thal must he
kapt frea of encroachmeant sa that the 1% annual shanaa flaad c&r: ba carried withant
substantial incraases in flaod heights.

3

"+ OTHER FLOOD AREAS

ZONE X arees of 0.2% annual chence flood; areas of 1% anntal chance ticod with
average depths of less than 1 fool or with drainage areas less than 1 square
mile; and areas protected oy iavees fram 1% annual chance flecd.

l:] OTHER AREAS

ZONE X Areas determined to be autside the 0.2% annual chance floadalain.
ZONE D Areas in which flood hazards are undetermined, but passible
COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS
. OTHERWISE PROTECTED AREAS (OPAs)

CBRS areas ard OPAs are normally located withla ar adjacant to Spec-al Flood Hazard Areas.

R 1% anmial chanca flandplain boundary
[N 0.2% annual chancea lloodplain boundary
v St ot Floodvway boundary

s

Zone D bolndary
200002088 CBRS and OPA bourdary
Boundary dividing Special Flood Hazard Area Zones, and

boundsty dividing Special Flood Hazard Araus ol dillgrenl
Basa Finnd Elavations, fload dapths, or flaad veleaitiag.

Basc Food Elevalion ine and value, elevaaon in (oot '

(EL 887) Base Flood Eiszal'on value where unliarm within zone;
elevation in feet

* Refarenced to the Natlonal Geodetic Vertical Datum of 1929

Crass saction lins
<:> ________ ‘:) Trangeot line

112°07'08% 33" 25’ 41" Geagraphic coordinales referenced 13 lhe North American
! Datum of 1883 [NAD 83), Wastern Hemlsphere.

ggwenp 1000-meter Unlversal Transverse Mercator grld tick
values zone 12

5000-fool gridt ck values: Arizona State Flane
876000 FT caardinata systam, cantral zana (FIPSZONF 3176)
NADB3 (Transverse Mercator)

XDV2313 Bench mark (sea axplanation in Nates fo Usars saction
of this FIRM panel)

® M1E River Mile

MAP REPOSITORY
Rafar to Rapositaries List rg on Map Index

EFFECTIVE DATE OF COUNTYWIDE
FLOOD INSURANCE RATE MAFR

April 16, 1988
EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL
September 28, 1989, September 30, 1828, July 18, 2001

Septembar 30, 2005 - to update corporate limits, to change Base F ood Elevations,
to add Base Flood Elevations, {o add Special Flood Hazard Areas, to change
Special Flood Hazard Areas, to change zone designations, to add roedy and road
names, 1o Incorporate previously lssued Letters of Map Revision, and to Incorporate
previously lssued Letters of Map Amendment,

Far community map ravision history prio- ta countywide mappirg, rafsr to the
Cnm(;m:mtv Map History table laoated in tha Fload Insurance Study report for this
jurisdiction.

]‘o determine If flood Insurance Is avallabla In this community, contact your
insurance agent cr call the National Flood Insurance Program al 1-800-538-8620.
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NOTES TO USERS

This map Is for use In administering the Natlonal Flood Insurance Program. It does not
necessarily identify all areas subjact to flooding, particularly from local drainage sources of
small size. The community map repasitory should be consulted for possible updated or
additlonal flood hazard Information.

To obtain more cetailed information in araas whera Base Flood Elavations (BFEs) and/or
floodways have been determined, users are enco uraged to consult the Flood Profiles,
Floodway Data and/or Summary of Stillwater Elevations tables containad within tha Flood
Insurance Sludy {FIS) reporl that accompanies this FIRM. Users should be aware lhal BFEs
shown on the FIRM reprasent rounded whole-foot slevations. These BFEs are intended for
flood insurance rating purposes only and should not be used as the sole source of flood
alevation informatian. Accordingly, flood elevation data presented in the FIS report should be
utilized In conjunction with the FIRM for purposas of construction and/or floodplain
managsment.

Coastal Base Flood Elevations shown an this map apply only landward of 0.0' National
Geodetic Vertical Datum of 1929 (NG VD 29). Users ot this FIRM should be aware that
coastal flood elevations are also provided in the Summary of Stillwater Elevations table in the
Flood insurance Study report for this Jurisdiction. Elevations shown in the Summary of
Stillwater Elevations table should be used faor construction and/or floodplain management
purposes when they are higher than the elevations shown on this FIRM.

Boundarles of ths floodways were computed at cross sections and Iinterpolated between
cross sactions. The floodways ware bassd on hydraulic considerations with regard to
requirements of the National Flood insurence Frogram. Floodway widths end other pertinent
floodway data are provided in the Flood Insurance Study report for this jurisdiction.

Certain areas notin Special Flood Hazard Areas may be protected by flood control
structures. Refer to Sectlon 2.4 "Flood Protection Measures” of the Flood Insurance Study
report for information on flood control structures for this jurisdiction.

The projection used in the preparation of this map was Arizonae State Plans Zone 3176
(central Arizona). The harizontal datum was NADA3, GRS80 spheroid. Diffarances In datum,
spheroid, projection or State Plane zones used in the production of FIRMs for adjacent
jurisdictions may result in slight positional differances in map featuras across jurisdiction
boundaries, These ditlerences do nol allset the ascuracy ol this FIRM.

Flood elevations on this map are referenced to the Natlonal Geodstic Vertical Datum of 1928.
These flood elevations must be compared to structure and ground elevaticns referenced to
the same vartical datum. For information regarding conversion between the National
Geodetle Vertical Datum of 1928 and the North American Vertical Datum of 1988, visit the
National Geodetic Survey website at hilp:i//www.0ds.noaa.gov or contact the National
Geodstic Survey al the following address:

Spatial Reference System Division
Natlonal Gaodatlc Survey, NOAA
Sliver Spring Metra Genter

1315 East-West Highway

Silver Spring. Maryland 20910
(310) 713-3181

To obtain currant elevation, description, and/or location information far hench marks shown
on this map, please sontact the Information Services Branch of the National Geodctic Survey
at {301) 713-3242, or visit its websita at hitp:/Avew.ngs.noaa.gov.

Base map information shown on this FIRM was derived from multiple sources. Base map
files were provided in digital format by Maricepa County. Orthophoto images were produced
at a scale of 1:56000 using HARN for contral. Aerial photography is dated December 2000 to
December 2002.

This map refiects more detailed and up-to-date stream channel canfigurations than those
shown on the pravious FIRM for this jurisdiction. The floodplains and floodways that were
transferred from the previous FIRM may have baen adjusted to conform to these new stream
channel configurations. As a result, the Flood Profiles and Floodway Data tables in the Flood
Insurance Study report (which contains authoritative hydraulic data} may reflect stream
channel distances that ditfer from what Is shown on this map.

Corporate limits shown on this map are based on the best data available at the time of
publication. Because changes due to annexatlons or de-annexations may have occurred
after this map was published, map users shauld contact apprapriale cammunity officials to
verify current corporate limit locations.

Plaase rafer to the saparately printed Map Indax for an overview map of the county showing
the layout of map panels; community map repositery addresses; and a Listing of Communities
table contalning Natlonal Flood Insurance Program dates for each community as well as a
listing of the panels on which each community is located.

Contact the FEMA Map Service Center at 1-800-358-9616 for Informatlon on available
products associated with this FIRM. Available products may include previocusly issuad Letters
of Map Change, a Flood Insurance Study report, and/or digital versions of this map. The
FEMA Map Satvice Center may also be raached by Fax at 1-800-368-8620 and its website at

hilp://www SC. [GMRQN.

If you have questions about this map or questions concerning the Natlonal Flood Insurance
Program in general, please call 1-877-FEMAMAP (1-877-336-2627) or visit the FEMA
website at hitp:/www.ferna.gov/.
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LEGEND

SPECIAL FLOOD HAZARD AREAS SUBJECT TQ INUNDATION BY
THE 1% ANNUAL CHANCE FLOOD

The 1% annual chance flood (100-year flood), also known as ths base flood, Is the
flood that has a 1% chance of being equaleé or exceeded In any glven year. The
Speclal Floos Hazard Area Is the area subjest to floodln%by the 1% an1ual chance
flood. Areas of Special Flood Hazard includa Zones A, AE, AH, AD, AR. A99, V and
VE. The Base Flood Elevatlon Is the water-surface elevation of the 1'% annual chance
flood.

ZONE A No Base Flood Elevalions determined.
ZONE AE Bage F vod Elevalions delerrined.

ZONE AR  Flocd deplhs of 1 Lo 3 feal (usuaily areas of ponding); Base Flocd Eigvalions
determined.

ZONE AO Flood dapths of 1 to 3 feet (usually sheet flow on sloping terrain); average
depths determined. Fcrareas of alluvial fan flooding, velocities also
Jetermined.

ZONE AR Special Flood Hazard Area formerly protected from tha 1% annuel chance
flood by a flood control system that was subsequently deca-tified. Zone AR
indicates thal the former lioed contral system is being reslorad (o provide
orotection from the 1% annua chance or greater flood.

ZONE A98  Area to be protected fram 1% annual chanca flood bf a Federal flood
orotection system under constructionino Bass flooc Elevations
determived.

ZONE V Soastsl flood zone with velaclty hazard (wave action): nc Base Flood
Elevations detsrmined.

ZONE VE Goastal flood zone wilh velocity 1azard (wave acticn); Base Flood
Elevations determined.

FLOODWAY AREAS IN ZONE AE

Gaiiid
The floodway Is tha channal of a strear plus any adjacant floadplaln areas that must ha
kapt fraa of ancroachmeant sa that the 1% annual shance flnad car ha carriad without
substantial incraases in flaod heights.

+"+"{ OTHER FLOOD AREAS

ZONE X Aregs of 0.2% annual chance flood; areas of 1% anntal chance flood with
average depths of less than 1 foot or with drainage areas less ihan 1 square
mile: and areas protected oy ievees from 1% annual chance flood.

:] DTHER AREAS

ZONE X Areas determined to be autside the 0.2% annual chance floodolain.

ZONE D Arens in which flood hazards are undetermined, but passible

L COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS

OTHERWISE PROTECTED AREAS (OPAs)

S

CBRS araas ard OPAs ara normally located within ar ad|acent to Special Flood -azard Areas.

e 1% annual chansa floadplain boundary

e 0.2% anrual ¢chanca loodplam boundary
E PO Sy S Floodway boundary

Zone D boundary

YYRLXXYTEE! CBRS and OPA bourdary

Boundary dividing Special Flood Hazard Area Zenes, and
s— Houndsry dividing Special Flood Hazard Areas ol diflarent
Basa Finod Elevations, flond depths, ar fland velcoitias.
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MAP REPOSITORY
Rafer to Rapositaries List rg on Map Index

EFFECTIVE DATE OF COUNTYWIDE
FLOOD INSURANCE RATE MAP

April 16, 1988
EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL
September 4, 1981, December 3, 1883, September 30, 1886, July 18, 2001

Septembar 30, 2005 - to update corporate limits, to change Base F cod Elevations,
to add Base Flood Elevations, (o add Special Flood Hazard Areas, to change
Special Flood Hazsrd Arens, to change zone designations, to sdd rosds and rosd
names, to Incorporate previously Issued Letters of Map Revislon, and to Incorporate
previously Issued Letters of Map Amendment,

Far community rap revision history prio- to countywide mappirg, rafer to the
Caommunity Map History table lacated in the Flood Insurance Study report for this
jurisdiction.

To determine If flood Insurance |s avallabla in thls community, contact your
insurance agent cr call the National Flood Insurance Program al 1-800-538-8620.
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NOTES To USERS E‘ A , /eb cb A,Nep 'A THE PR’SOOSEP ST SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY

This map is for use in administering the National Flood Insurance Pragram. Itdoes not W\ b i i THE 1% ANNUAL CHANCE FLOOD

nacessarily identify all areas subjact to floading. particularly from local drainage sources of STOM D ‘-A‘ Au»&' lb‘\'k ST. ;rlgzdl‘tzfir.‘s?rr:::lac?Szng:f;:]oc%dc(f'lggi-gezr 'Jifﬁﬂ'oﬂr'iiggé’&?deii lz;‘r? buiieé'f]l(;gg,r isTlE:

small size. The community map repository should be consulled lor pussible updated or . EBEA A SR RERE OO Speclal Flooc Huzard Ares Is (he e i flooding by ihe Y S ehance

additional locd hazard Information. 112703 45" ' 660000 FT 665000 FT 670000 FT 12°00° 00 AT S e arer-suriass aiavallon of lhe 13 arnusl chance

e v 18 BaYe FIOO avallon Is the water-s © Y Ry 5 5

e ’ ” e s etk . . g o flood.

To obtain more detailad information in areas where Base Flood Elevatlons (BFEs) and/or 33733745 ' E A = R NG e R e 5T B R N B : T : ] S R ; : ; : T A T Rl R F, 33°33’45%”

floodways have been determined, users are encouraged to consult the Flood Profiles, e AN : i A ) ' 5 R ZONE A No Base Flood Elevations determined.

Floodway Data and/or Summary of Stlllwater Elevations tables contained within the Flood ZONE AE  Base Flood Elevations determined.

Insurance Study (FIS) report that accompanlas this FIRM. Users should be awars that BFEs : .

F feplhs of { lo 2 L (usuatl 5 of ding): Buse Flood Elevations
shown on the FIRM represent roundsd whole-foot slevations. These BFEs are Intendsd for ZONE AH dgig?":'ﬁg& of 1 lo 2 feel (usuaily areas of ponding): Base Flo vations
Hogd |.nstxrance Tatmg purpgses grlpend sh‘oulc feve dsed ?S iR e R ZONE AO Flood depths ol 1 lo 8 feel (usually sheel flow on sloping lerran); averags
clevation information. Accondingly, flood elevation deta presented in the FIS report should be deplhs delermined. For arcans of alluvial fan T eoding, velocilics also
utilized In conjunction with the FIRM for purposas of construction and/ortloodplaln determined.
management, ZONE AR Special Flood Hazarc Area formerly protected from the 1% annual chance

flgod by a flood contral system lhal:\,ni%s su::saquetr;ﬂy deceiliﬁeé!,( Zong _»:R

i i i indicates that the former food control system is being restored to provide
Coastal Base Flood Elevations shown on this map apply only landward of 0.0' National pro'tec\ion from the 1% annua chance orygrealer ﬂccd.g
Gaodetle Vertical Datum of 1929 (NGVD 29). Users of this FIRM should be aware that ZONE A90  Ares to b protectsd from 1% annual chance flood by a Federal flood
coastal flood elevations are also provided in tha Summary of Stillwater Elevations table in the oroteclion system under construction; no Base Flooc Elevations
Flood Insurance Study report for this jurisdiction. Elevations shown in the Summary of g » ) determined.
Stillwater Elevations table should be used for canstruction and/or floadplain management 930000 FT - AT et TR R DR : P VA ZONE V Comslal flood zone with velaclty hazard (wave actian); no Base Flood
purpasas whean thay ara higher than the alavations shown on this FIRM. g i S Elevations determined.
ZONE VE Goastal tlood zone with velocity hazard (wave acticn); Base Fload
Boundarles of the floodways were computed at crass sections and intarpolated betwsen Elevatlons determined.
cross sections. The tloodways were based on hydraulic considerations with regard to
requirements of the National Flood Insurance Program. Floodway widths and other pertinent RERODWATAREAS INZCNEAE
floodway data are provided in the Flood Insurance Study report for this jurisdiction. Ihe‘f;uodw?ye :15 tgea cr?ar;r;‘cils%f tah strshaew&/lu;nannuya?g a:g(r)\é ffll%cz)d Icaai rr: g ;eggrlr?gé r&lllts;\tobuel
8 reg o croachim a o }
substantial increases in flaod haights.
Certain areas notin Special Flood Hazard Areas may be protected by flood control e
structures. Refer to Section 2.4 "Flood Protection Measures” of the Flood Insurance Study 74 quomyy ... OTHER FLOOD AREAS
report for information on flood control structures for this jurisdiction.
J ZONE X Arsas of 0.2% annual chance flood; areas of 1% anntal chance flood whh
average depths of 1ess than 1 foot or with drainage areas lass than 1 square
The projection used in the preparation of this map was Arizona State Piane Zone 3176 mile; and areas protected dy levees from 1% annual chance flood.
(cantral Arizona). The horizental datum was NADE3, GRS80 spherold. Differences in datum,
spheroid, projsction or State Plane zones used in the production of FIRMs for adjacent [:] OTHER AREAS
jurisdictions may result in slight positional cifferences in map features across jurisdiction ' . .
: N ! 2% .
boundarles. These differences do not affect the accuracy of this FIRM. ZONE X Areas determined to be outside the 0,.2% annual chance fleodalain
ZONE D Arpas in which flood harzards ara undatarminad, bhut possihie
Flood elevations on this mep are referenced to the National Geodstic Vertical Daturm of 1929, RS
Thesc flood clevations must be compared to structurc and ground clevatiens refcrenced to NN COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAE
the same vertical datum. For information ragarding conversioh batwasn tha Natlonal
Geodetic Vertical Datum of 1929 and the North American Vertical Datum of 1988, visit the OTHERWISE PROTECTED AREAS (OPAs)
Natlonal Geodetlc Survey webslte at http://www.nds.noaa.dov or contact the National
Geodetic Survey el the following address: CBRS araas ard OPAs are normally located within or adjacent to Spec-ai Flood Hazard Areas.
Spatial Reference System Division 1% annaal chance floodplain boundary
R e ) 2% annual chance loodplam boundary
Silver Spring Metro Center # ann 5
1315 East-West Highway e s o Floodway doundary
Silver Spring, Maryland 20910 o : , _ VISP RS i v W ; : R Zone O boundary
{(310) 713-3101 % : ; - 1 \ S 2 ] & o A o v of Ph
! 'Uk'i‘ IRy { 4 : B “ XAl o 5 = 9 i h ;. X \ - "(-.!‘Qgr S i
. ‘ . o . : <‘ul‘“?lnu3L\-'~Ul=\ % ' 8 Bt o T ORM RS R A 1 : A ’ Mﬂoﬁ S sv,lzooomN (EE IR YR RN R BRS and OPA boundary
To obtain current elevation, description, and/or location information for hench marks shown AR 141y G ; { NG & B ’ ) LAY f N S 3 ¢ ; : o .

& g . . ; e ne \ 3 ; N R h ; ; : A 3 y ; ) y ; e - Bounhdary d:viding Special Flood Hazard Area Zonas, and
on this map, please contact the Information Services Branch of the National Geaodetic Survey 025000 FT SR : 3 § 3 S A : & \ y i i M g ' AR ooundsty dividing Special Flood =azard Areas of different
at (301) 713-3242, or visit its website at hitp.//www.nas.noaa.gayv. Base Fiood Elevatlons, flood depths, or flood velocities.

Haso Food tlovalion ine and valua. olovauon n feot *
Base map Information shown on this FIRM was derlvaed from multiple sources. Base map
liles were provided in digital format by Maricopa County. Orthophoto images wers produced Phoenix (EL B87Y) Base Flood Elevallon value where unitorm within zone;
at a scale of 1:6000 using HARN for control. Aerial photography is dated December 2000 to Nounlains slevdbigvin igeh
December 2002. ) T : )
PICSCI'VC Referenced to the National Geodetic Vertical Datum of 1928
This map reflects more detailed and up-to-date stream channel configurations than those H (A) Cross section line
shown on the previous FIRM for this jurisdiction. The floodplains and floadways that were ‘
transferred from the previous FIRM may have been adjusted to conform to these new stream @ ~~~~~~~~ @ Transect line
channel configurations. As 3 result, the Flooc Profiles and Floodway Data tables in the Flood
Insurance Study repart {which contains authoritative hydraulic data) may reflect stream . )
channel distances that differ fram what is shown on this map. 12°07'08%,33" 26’ 41" g:"’ugn""gf“;“ggg'-‘(’sxg lgg)"“v'\g‘;"‘;;‘dH';n:‘l’c;?':‘:rgh American
Carporate limits shown on this map are based on the best data available at the time of agGuenE 1000-meter Universal Transverse Mercator grid tick
publication. Because changes due to annexations or de-annexatlons may have occurred values zone 12.
after this map was published, map users should contact appropriate community officials to 50C0-foal grid tick values: Arizona State Plane
verify current corporate limit locations. 875000 FT coordinste sysiem, central zcne {(FIPSZONE 3176)
NADBS3 (Transverse Mercalor)
Pleage refer to the separalaly printed Map Index for an overview map of the county showing 11 MMN wbv2313 Banah mark (raa axplanation In Natas to Usars saction
the layout of map panels; community map repositery addresses; and a Listing of Communities 8 of this FIRM panel)
table contalning Natlonal Flood Insurance Pragram dates for each community as well as a ,“8 o ¢ M5 Rivar Mile
listing of the panels an which sach community is leated, © = P
W
el 2
Contact the FEMA Map Service Canter at 1-800-358-9616 for Information on avallable % } & MAP REPOSITORY
products associated with this FIRM, Available products may inglude previcusly issusd Letters & w Refer to Repositorles Listing on Map Index
of Map Changs, a Flood Insurance Study report, and/or digital versions of this map. The wn Z _
FEMA Map Service Genter may also be reached by Fax at 1-800-368-9620 and its website at = 9: EFgfgggFNgGRng ECSRTNET:AVX:DDE
Dl AWWIISG fema.gavl. (@)
- April 16, 1288
If you have queations about this map or questions cancerning tha Natlonal Flood Insurance EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL
Program in gencral, please call 1-877-FEMAMAP (1-877-336 2627) or visit the FEMA
wehsite at hitp://www.lerma.gov! 920000 Septamber 30, 1886, July 18, 2001
i FT
September 30, 2005 - to update corporate limits, to change Base F ood Elevations,
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CLOMR — 10" Street Wash - Alice Ave to ACDC

7.4 Flood Profiles

See the Annotated Flood Profile 336P from Maricopa County FIS on the following page.
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Appendix A: References
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Appendix B: General Documentation and Correspondence

(copies of project correspondence are included)
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INTERGOVERNMENTAL AGREEMENT
for the
Design, Utility Relocation, Rights-of-Way Acquisitien,
Construction, Construction Management,
apd Operation and Maintenance
of the .
10™ Street Wash Improvement - Alice Avenue fo Arizona Canal Diversion Channel {ACDC)
between the '
Flood Control District of Maricopa County,
and the
City of Phoenix

FCD 20054001

Agenda Item C-69-05-127-2-00

This Intergovernmental Agreement (IGA) is entered into by and between the Flood Control District of
Maricopa County, a municipal corporation and political subdivision of the State of Arizona, acting by and
through its Board of Directors hereinafter catied DISTRICT; and the City of Phoenix, a municipal cogporation,
acting by and through its City Manager, hereinafter called the CITY.

This Agreement shall become effective as of the date it has been execared by all parties.

//'
DATE FILED WITH MARICOPA COUNTY RECORDER 27;)70& / . NS

STATUTORY AUTHORIZATION

I. The DISTRICT is empowered by Arizona Revised Statutes Section 48-3603, as revised, to efufer into this
Agreement and has authorized the undersigned to execute this Agreement on behalf of the DISTRICT.

FCD 2005A001 ' PCN 580.05.31 Page 1of 10




8.

LQ.

The CITY is empowered by Arizona Revised Statutes Section 11-951 and Article II, Chapter 11, and
Section 2 of thie Phoenix City Charter to enter into this Agreement, and has aathorized the undersigned to
execute this Agreement on behalf of the CITY.

BACKGROUND

The Board of Directors (Board) for the DISTRICT adopted Resolution FCD 93-10 (CS-84-116-3) on
December 8, 1993. The Resoluiion authorizes and directs the Chief Engineer and General Manager to
negotiate IGA(s) with the CITY and other parties, as necessary, to define ¢bligations and responsibilities
for developing, cost-sharing, constructing and maintaining a project or projects to protect the residents
along 10® Street Wash from flooding during 4 100-yr storm event.

The DISTRICT and.the CITY entered into an IGA FCD 94014, approved by the Board on May 17, 1995
(CS-05-116-1). This IGA authorizes the DISTRICT to cost share the design, rights-of-way acquisition,
construciion and operation and maintenance of two (2) basin features within the 10™ Street Wash

- Watershed System.

10” Street Wash Improvements, hereinafter called the PROJECT. begin at Alice Avenue, continues south
along the 10™ Street alignment, and turns west into the ACDC just south of Griswold Street. The
PROJECT will be designed to convey the 100-yr stormi flows. The PROJECT provides an ultimate cutfall
for the 10% Street Wash watershed and for the two (2) basins. The existing outfall channel has steep side
slopes, is overgrown with vegetation, and is unsafe and under capacity. The limits of the PROJECT are
as defined in Exhibit A: Site Map.

The CITY submitted the PROJECT to the DISTRICT for consideration in its Fiscal Year 2005/2006
Capital ITmprovement Program Prioritization Procedure Process. The PROJECT scored well and was
recomnended by the Flood Control Advisory Board (FCAB) for inclusion into the DISTRICT s Five-
Year Capital Improvement Program.

A public meeting was conducted by DISTRICT and CITY staff on December 15, 2004. The citizens in
attendance were in favor of completing this project.

The PROJECT will remove approximately etghty-four (84) properties from ap existing Federal Emergency
Management Agency (FEMA) designated floodplain within the PROJECT vicinity and south of Butler
Drive.

PURPOSE OF THE AGREEMENT

The purpose of this IGA is to identify and define the respounsibilities of the DISTRICT and the CITY
{collectively identified as PROJECT PARTNERS), for the design. rights-of-way acquisition, utility
relocations, 404-permit mitigation, construction, construction management, and operation and muintenance
of the PROJECT.

TERMS OF AGREEMENT
The PROJECT PARTNERS shall share in the costs for design, utility relocations, rights-of-way

acquisition, 404-permit mitigation, construction, and construction management, hereinafier cailed the total
PROJIECT COST, estimated to be $3,100,000.

FOCD 20054007 PCN 580.05.31 Page 20f 10



10.1. Construction management shall be assigned a value of eight percent (8%} of the actual consiruction
cost of tie PROJECT plus actaal costs for materials testing and survey work associated with
. construction management. Jf construction management seyvices are accomplished under contract,
the constroction management costs shall be the dctual cost for the contracted constraction
management services plus the actual costs for materials testing and sutvey work.

10.2. The PROJECT COST shall inciude landscaping and aesthetic features as allowed by the
DISTRICTs “Policy for the Aesthetic Treatment and Landscaping of Flood Control Projects”
(Policy). Additional landscape features and park amenities, if compatible with the PROJECT
function, may be included in the PROJECT construction at the request of the CIT'Y, and solely at
the CITY s cost plus the associated construction management costs.

11. The DISTRICT shafl:

11.1.  Fund fifty percent (50%) of the PROJECT cost, estimated to be $3,100,000, making the
DISTRICT s estimated cost share $1,550,0600. DISTRICT funds will be from the DISTRICT s
secondary tax levy revenues and the DISTRICT funding shall be based on the availability of the
DISTRICT Capital Improvement Program budget funding.

11.2.  Serve as lead agency for the design using in-house design staff, uiility relocations, rights-of-way
acqnisitions, construction and construction management of the PROJECT. '

11.2.1. Upon completion and acceptance of the design of the PROJECT, invoice the CITY for
their cost share obligation for design.

11.2.2. Upon award of a contract for construction of the PROJECT, invoice the CITY for one-
. half (1/2) of their cost share obligation for construction and construction management,
plus their cost share for rights-of-way acquired by the DISTRICT and utilities relocated to
date. The DISTRICT shall invoice the CITY for the costs for requested non-flood control
or additional landscaping features, as described in paragraph 11.2 no more frequently
than gunarterly, as the costs are incurred.

11.2.3. Non-flood control related features, if compatible with the PROIECT function, may be
included in the PROJECT at the request of the CITY, with the associated design, rights-
of-way, utility relocation, construction and construction management costs paid solely by
the CITY.

11.2.4. Upon completion and acceptance of construction of the PROJECTY, prepare a final
accounting including change orders and construction management costs not previously
paid, and invoice the CITY for the remainder of their cost share for construction,
construction management, and additional rights-of-way acquired by the DISTRICT and
utilities relocated. The DISTRICT shall invoice the CITY for the remaining costs for
requested non-flood control or landscaping features, covered by paragraphl1.2.

11.2.5. Participate in the final inspection of the constructed PROJECT with the CITY.

11.3.  Obtainrights-of-way required for the PROJECT, and convey to the CITY rights-of-way acquired
for the PROJTECT upon completion and acceptance of the PROJECT. Any land and/or propesty
purchased by the DISTRICT and conveyed to the CITY shall be for specific flood control
purposes, and should that land and/or property cease to be used for flood control purposes, said

3
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i1.5,

11.6.

117,

11.8.

11.9.

11.10.

11.11.

11.12.

11.13.

Tand ahd/or property shall revert to the DISTRICT. Upon said reversiou, all aiourts paid by the
CITY for such parcel(s) shall be reimbursed to the CITY. Said reversion shall be effectuated
through judicial proceedings instituted by the DISTRICT in 2 court of general jurisdiction in the
State of Arizona. As reguired by Arizona Revised Statutes Section 48-3603 1, if all or a part of
this property is subsequently sold by the CITY as undeveloped property for a price exceeding the
original sale price, the DISTRICT shall be reimbursed for the pro-rata amount of the cost share
paid by the DISTRICT for such percel(s).

Coordinate utility relocations required for the PROJECT. Uglities without prior rights shall be
relocated at the owner’s expense. Costs for those relocated utilities with prior rights shal} be a
PROJECT COST.

Elect to do the design work for the PROJECT in-house. The DISTRICT s actual cost of the
design will be included in the total PROJECT COST. The DISTRICT will document its actual
cost and provide it to the CITY.

Provide the 30%, 60%, $0%, 100% and final plans and specifications as well as all change orders
for both design and construction of the PROJECT elements to the CITY for review, comnment and
concurrence before final approval. The CITY will review and return these submittals within no
more than 3 weeks from date of submittal.

May participate with the CITY in an annual inspection of the PROJECT. Any deficiercies
relating to flood control that can be corrected by the CITY using available resources shall be
corrected within the sixty (60) calendar days. If the CITY has not taken corrective action within
this time, the DISTRICT reserves the right to perform the corrective action and the CI'TY shall
reimburse the DISTRICT for all actual costs incurred by the DISTRICT within thirty (30)
calendar days of receipt of an invoice from the DISTRICT.

Reserves the right to review and comment on the design and/or construction of any future changes
or modifications to the PROJECT that may affect the hydraulic function of the PROJECT, as
determined by the DISTRICT.

Agree that the language shall be included in the DISTRICT s contract documents for the
construction of this PROJECT to name the CITY as an additional insured to the same extent as
the DISTRICT; To indemnify and hold the CITY harmless to the same extent as the DISTRICT;
and the CITY shall be named a third party beneficiary of the agreement between the Contractor
and the DISTRICT.

Implement the United States Army Corps of Engineer’s (USACOE) Section 404 Environmental
Permit mitigation requirements.

Provide record drawings (“As-Built” Plans) of all new construction for the PROJECT tothe CITY
upon completion and acceptance of construction.

Conduct public meetings, information campaigns, or other public involvement activities as may be
required for the design and construction of the PROJECT.

Issue invitation of bids, receive, protect and open bids; determine the lowest responsible and
qualified bidder; award the contract and issue the Notice to Proceed for construction of the
PROJECT. Construct the project in accordance with Title 34.

FCD 20054001 PCN 580.05.31 Paga 4 of 10




12. The CETY shalls

. 12.1.

12.2.

12.3.

12.4
12.5

12.6

12.7

12.8

12.9
12.10

12.11

Fund fifty percent (50%) of the PROIECT COST, estimated to be $3,100,000, making the
CITY’S estimated share to be $1,550,000.

12.1.1. Reimburse the DISTRICT within thirty days (30) of receipt of an invoice in accordance
with paragraphs 12.2.1 through 12.2.4. '

12.1.2. The CITY’s funding will be provided from its general fund.

Participate in the plan and special provision review and approval process within the altocated time
frame. Also, participate in review and approval of change orders during design and construction
of the PROJECT.

Participate in ali public involvement activities for the PROJ ECT.

Provide all CITY owned and controlled rights-of-way necessary for the PROJECT, and not
specifically purchased for this PROJECT, at no cost to the PROJECT.

Be solely responsibie for, and assume ownership, liability, operation, and maintenance of the
PROJECT upon completion and acceptance of the PROJECT.

Be responsible for the operation and maintenance for the PROJECT to conforim to the Phoenix
Street Maintenance Division Policy and Procedure 4.14. The CITY is also responsible for repair
or replacement as necessary of all features or structures of the PROJECT at no cost to the
DISTRICT.

Be responsible to schedule and invite the DISTRICT to participate in an annual inspection of the
PROJECT. Any deficiencies relating to flood control that can be corrected by the CITY, using
available resources shall be corrected within sixty (60) calendar days. If the CITY has not taken
corrective action within this time the DISTRICT reserves the right to perform the corrective action
and the CITY shall reimburse the DISTRICT for all actual costs incurred by the DISTRICT
within thirty (30) calendar days of receipt of an invoice from the DISTRICT.

Obtain DISTRICT s review and comment on the design and/or construction of any future changes
or modifications to the PROJECT that may affect the hydraulic function of the PROJECT and
resolve and/or incorporate the DISTRICT’s comments into the future PROJECT modification.

Cause to be relocated at no cost to the PROJECT all utilities within its jurisdiction that are in
place by permit and/or without prior rights.

Identify a CITY employee to participate in the construction inspection process and coordinate the
construction with the DISTRICT.

Upon completion of the PROJECT, be responsible for preparing and submitting Letter of Map
Revision (LOMR) to the regulated floodplain in the PROIECT area to Federal Emergency
Management Agency (FEMA), at no cost to the PROJECT

FCD 20054001 PCN 530.05.31 Page Sof 10




13, Any permiits required by a PROJECT PARTNER for the PROJECT shall be 19&4&6 by the appropriate
. PROJECT PARTNER, at no cost to the PROJECT.

14, Each party to this Agreement may with mutual writien agreement of all parties delegate fesponsibilities to
another party. Any delégation, however, shall not relicve the delegating party of its odginal
responsibilities as defined herein.

i5. In the case of any dispute over any items in this Agreement, the parties agree io use their best efforts and
enter into good faith negotiations (o resolve the disputed matters. However, this shall not Hmit the rights
of the pariies to seek any remedies provided by law.

16. Both paities to this Agreement shall take reasonable and necessary actions within their authority to ensure
that only storm water is discharged into the PROJECT, and that such discharges into the PROJECT
comply at the point of discharge with any appﬁ('able requirements of the Clean Water Act, Arizona
Pollutant Discharge Elimination System (AZPDES} or any other applicable discharge requirements,
including any permit requirements.

17. Each of the PROJECT PARTNERS to this Agreereni (indemuitor) shall, to the extent permissible by law,
mmdemnify, defend and save harmless the others {indemnitees} including agents, officers, directors,
governors and employees thereof, from and against any foss or expense incurred as a result of any claim or
suit of any nature whatsoever, which arises out of indemnitor’s negligent or wrongful acts or omissions
pursuant to this Agreement. Such indemnification obligation shall encompass any peysonal injury, death
or property damages resulting from the indemnitor’s negligent or wrongtul acts or omissions, as well as
reasonable attorney’s fees, court costs, and other expenses relating to the defense against claims or
ltigation, incurred by the indemnitee. Indenmitee shall be liable for their own negligence or wrongful acts

. as provided by law.

18. All notices or demands upon any party to this Agreement shall be in writing and shall be delivered in
person or sent by mail addressed as follows:

Flood Control District of Maricopa County
Chief Engineer and General Manager
2801 West Durango Streef

Phoenix, AZ 85009-6399

City of Phoenix

Atin: Street Transportation Department, Director
200 West Washington Street, 5® Floor

Phoenix, AZ. 85003-1611

19. Bach PROJECT PARTNER to this Agreement will pay for and not seek reimbursement for its own
personnel and administrative costs associated with this PROJECT, including but not limited to the
following unless specifically identified otherwise in this Agreement: operation, maintenance, permitting,
management and administration. '

20. This Agreement shall expire in ten (10) years from the date of recording with the Maricopa County
Recorder, orupon completion of the PROJECT and after all funding obligations and reimbursements have
been satisfied in accordance with this Agreement, whichever is the first to occur. The operation and
maintenance responsibilities of this Agreement shall survive expiration of the Agreement. However, by

. mutual written agreement of all parties, this Agreement may be amended or terminated.
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2). This Agreement is subject 10 cancellation by any party pursiant to the provisions of Arizona Revised
Statutes Seotion 38-511.

22. Attached to this Agreement or containied herein are the written determinations by the appropriate attorneys
for the parties to this Agreement, that thiese agencies are atthorized under the Jaws of thie State of Arizona
to enter into this Agreement and that it is in proper fonm.

23.1f legislation is enacted after the effective date of this Agreement, which changes the relationship, or
structure of one or more parties to this Agreement, the parties agree that this Agreement shall be
renegotiated at the written request of either party.

FCD 20054001 PCN 5800531 Page Tof 10




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
A Munijcipal Corporation
Recommended by:

P { ) o
L %, 2._.,,,_ —, Q\:g iwﬂ:'.ga;yé‘ﬁ‘i'

LR S N— 1

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

Approved and Accepted:

O Se JUN 22 2008

Date

By: M@\f D

Chair. man . Bom d of Durectors

Attest:
)
-~ 7/ 22 2005
BY__ P m//l,, AM»/ e
“Elerk of the %oaxd e Date

The foregoing Intergovermmenial Agreement FCD 2005A001 has been reviewed parsuant to Arizona Revised
Statutes Section 11-952, as amended, by the undersigned General Counsel, who has determined that it is m
proper form and within the powers and authority granted to the Flood Cantrol District of Maricopa County

under the lsws of the State of Arizona.

ﬂ( sener al C‘ounsel

ey e Page 8of 19
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CITY OF PHOENEY

City of Pheenisk, 4 Municipal Corporation
Frank Fairbanks, City Magagor

,;/7 7

X/j“"ﬁ“"' ;e ég?m/f /ﬁ.W l‘%’ s f”'?f‘;ﬂ-
Rofs D. Blakley, Ir., P.E. / Dae 7/
Acting Street Trunsp\nmuon Depattment Director

Altest:

/ﬁm // “Z/ﬂ_zm A 705

L™

mm’m; Cnty Clerk ¢/ Diate

The foregoing Intergovernmental Agreement FCD 2005A001 has been reviewed pursuant fo Arizona Revised
Statues Section 11-952, as amended, by the undersigned attorney who has determined that it is i proper form
and within the power and authority granted to the City of Phoenix under the laws of the State of Arizona.

By [ y
ACTIN Clty Attomey Dats

h

FCH 20654001 PON 586.05.33
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AMENDMENT NO. 1
FCD 200540014

TO
IN'ERGOVERNMENTAL AGREEMENT
FCD 20054001
for the
10" Street Wash Improvements,
Alice Avenue to Arizona Canal Diversion Channel (ACDC)

between the

. Flood Control District of Maricopa County,
and the
City of Phoenix

Amendment No. 1
IGA FCD 2005A001A

Agenda Ttem: _C-69-05-127-2-007.

This Amendment No. 1, also known as, Intergovernmental Agreement (IGA) FCD 2005A001 A (Amendment
No. 1) to IGA FCI3 2005A001 (the Agreement), is entered into by and between the Flood Control District of
Maricopa County, 4 municipal corporation and political subdivision of the State of Arizona, acting by and
through its Board of Directors, hereinafier called the DISTRICT; and the City of Phoenix, a municipal
corporation, acting by and through its City Manager, hereinafter called the CITY. The CITY and the
DISTRICT are collectively referred to as “PARTIES”.

This Amendment No. 1 IGA FCD 2005A001 A to 1GA FCD 20054001 shall become effective as of the date it
has been executed by all parties.

DATE FILED WITH MARICOPA COUNTY RECORDER __ /A = A0 2P 45
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STATUTORY AUTHORIZATION

The DISTRICT is empowered by Arizona Revised Statutes Section 48-3603. as revised, to enter into this
Amendment No. 1 and has authorized the undersigned to execite this Amendment No. | on behalf of the
DISTRICT.

The CITY is empowered by Arizona Revised Statuies Section 11-951 and Asticle 11, Chapter IT, and Section 2
of the Phoenix City Charter to enter into this Amendment No. 1, and has authorized the undersigned to
execufe this Amendment No. 1 on behalf of the CITY.

BACKGROUND

The 10" Street Wash Improvements, Alice Avenue to ACDC, hereinafier called the PROJECT, was authorized
by the original Agreement FCD 2005A001 on June 22, 2005 (C69-05-127-2-00). The PROJECT is currently
under final design. The Agreement identified the DISTRICT as the lead agency for design, which includss
associated landscaping design. The Agreement also identified that the actual cost of design, including design
work performed by DISTRICT staff, would be included in the total PROJECT cost. The total PROJECT cost
will be shared 50/50 between the DISTRICT and the CITY.

In order to expedite the design process the DISTRICT and the CITY have determined that outside engineering
consulting services conld be used for the design of the PROJECT. The original intent for design of the
PROJECT was to utilize DISTRICT “in-house” design staff to prepare the design, plans and specifications.
The DISTRICT and the CITY have identified that the landscape design for the PROJECT could best be
provided by CITY staff. The original intent for design of the PROJECT was to utilize a DISTRICT “On-call”
Landscape Architect to assist in the landscape design.

This Amendment No. 1 shall authorize the DISTRICT to utilize outside engineering consulting services for the
preparation of the design. plans, and specifications for the PROJECT. The actual costs for the outside
engineering consulting services will be shared between the CITY and the DISTRICT in accordance with the
original IGA. This amendment shall also authorize the CITY to be the Iead agency responsible for the
landscape design for the PROJECT. The CITY s actuat costs for the landscape design including, in-house
staff performing such design, will be included in the total PROJECT cost, and will be shared between the
CITY and the DISTRICT in accordance with the original IGA. The estimated cost of the Iandscape design is
$30,000. This Amendment No. I does not change the estimated total PROJECT cast of $3,100,000.

PURPOSE OF THE AGREEMENT
The purpose of this Amendiment No. 1 is to allow the CITY to perform the landscape design for this PROJECT
and receive credit for its cost and to authorize the DISTRICT to utilize outside engineering consulting services
for the preparation of the design, plans and special provisions for the PROJECT.
TERMS OF AGREEMENT
}. The DISTRICT shall:

1. Coordinate with the CITY s Landscape Architect staff to prepare construction documents for the
PROJECT.

1.2, Incorporate landscape plans, special provisions, and bid items received from the CITY into the
overall PROJECT construction documents.

IGA FCD 2005A001A PCN 580,05.31 Pape 2 of 6
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1.3.  Review and comment on the Jandscape design, plans and special provisions prepared by the CITY.

1.4. Review the CITY’s actual cost for the landscape design and account for that cost by providing a
credit to the CITY for fifty percent (30%) of the landscape design costs incurred by the CITY
towards the CITY s overall total PROJECT cost.
Utilize the DISTRICT’s procurement process to solicit outside engineering consulting services in
order to expedite and complete the PRGIJECT design, plans and specifications. The cost of the
outside consultant services will be shared between the CITY and the DISTRICT in accordance with

" the original IGA cost share percentages.

The CITY shall:

2.1. Provide the landscape design using “im-house” staff.

2.1.1.  Utilize base sheets provided by the DISTRICT to prepare the landscape plans.

2.1.2. Estimated cost for the landscape design 1s $30,000.

[Su]
8]

Provide 60%, 90% and 100% landscape plans, special provisions and cost estimates to the
DISTRICT for review and approval.

- 2.3. Resolve and/or incorporate any comments received from the DISTRICT into the landscape plans

and special provisions.

2.4. Document the actual cost incurred by the CITY for the landscape design and provide it to the
DISTRICT for inclusion in calculating the total PROJECT cost and the CITY s credit.

2.5. Receive a credit of fifty percent (50%) of the landscape design costs incurred and such credit shall
be applicd to the CITY s final construction cost share payment.

2.6. Reimburse the DISTRICT, fifty percent (50%) of the total cost for all eugineering design services.

This Amendment No. 1 governs where terms conflict with the Agreement. However, the Agreement is
applicable unless specifically changed by this Amendment No. 1. The paragraph numbering in this’
Amendment No. 1 is coincidental and is not intended to indicate that these same numbered paragraphs in
the Agreement are being replaced in their entirety.

This Amendment No. 1 shall expire five (5) years from the date of recording with the County Recorder or
upon completion of the PROJECT and after all funding obligations and reimbursements have been
satisfied in accordance with this Amendment No. 1, whichever is the first to occur. However, by mutual
written agreement of all parties, this Amendment No. 1 may be amended or terminated. If this PROJECT
is terminated for any reason, funds already paid to the DISTRICT and not contractually obligated for the
PROJECT, shal) be reimbursed to the appropriate parties.

This Amendment No. 1 is subject to cancellation by either party pursuant to the provisions of Arizona
Revised Statutes Section 38-511.

IGA FCD 2005A001 A PCN 350.05.31 Page 3 of 6




6. Attached to this Amendment No, ! or contained herein are the written determinations by the appropriate
. attorneys for the parties to this Amendment No. 1, that these agencies are authorized under the Jaws of the
State of Arizona to enter into this Amendment No. I and that it is in proper form.

7. [Iflegislation is enacted after the effective date of this Amendment No. 1, which changes the relationship or

structure of one or more parties to this Amendment No. 1, the parties agree that this Amendment No. 1
shall be renegotiated at the written request of any party.

IGA FCD 2005A001A PCN 580.05.31 Page 4 0f 0




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
A Municipal Cerporation

Recommended by:

____,_\ WB(\?____\ ‘\\ Q{%\Q‘m

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

Approved and Accepted:

Attest:

BEE 67 2005

f the Board - /Dale

The foregoing Amendment IGA FCD 2005A001A has been reviewed pursuant to Arizona Revised Statutes
Section 11-952, as amended, by the undersigned General Counsel, who has determined that it is in proper forin
and within the powers and authority granted to the Flood Control District of Maricopa County under the laws
of the State of Arizona. ’ '

eneral Counsel J Date

gy)ﬂg{j}’}? a7 %f o5
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CITY OF PHOENIX

CITY OF PHOENIX, a Municipal Corporation
Frank Fairbanks, City Manager

M/ m / 19/ 2 6/

oss D. Blakk\ ., ‘Z Date
Acting Street lrfm\pormtxon Didkctor

By:

Attest:

By: C__ O \/\«tbq,a\. /O/D-@‘/O‘E‘:T

ACTING City Clerk Date

[ The foregoing Amendment IGA FCD 2005A001A has been reviewed pursuant to Arizona Revised Statues
. Section 11-952, as amended, by the undersigned attorney who has determined that it is in proper form and
within the power and authority granted to the City of Phoenix under the laws of the State of Arizona.

g . .
By: ;/le 2 AL Jo ]’L‘i/ &9
City ATforney Date

IGA FCD 2005A001A PCN 580.05.31 Page 6 of 6




10.

11.

11 Construction management will be assigned a value of §% of actual construction
costs plus actual costs for material testing, surveying etc. during construction.

V. DISTRICT and CITY funding of their respective cost share could occur as late as
FY06/07 or FY07/08 as CIP budgets permit.

V. Based on input received from citizens at the public meeting held on December
15, 2004, the storm drain system is the preferred alternative selected by citizens
to be carried forward for final design.

The DISTRICT staff will prepare the design and construction documents for the
PROJECT. Actual costs for design will be part of the PROJECT shared cost in
accordance with paragraph 6.

The rights-of-way already owned by the PROJECT PARTNERS will not be included as a
PROJECT cost. Any additional rights-of-way and/or temporary construction easements
acquired for the PROJECT will be included in the PROJECT cost and will be shared in
accordance with paragraph 6.

PROJECT PARTNERS will utilize prior-rights to relocate conflicting utilities. In the
case of “no prior rights”, the relocation costs will be included in the total PROJECT costs
and will be shared in accordance with paragraph 6.

Because of the history of public interest on the previous 10th Street Wash projects, the
CITY and the DISTRICT will conduct public meetings for the PROJECT as required.
Public involvement costs will be considered an actual design cost.

The CITY and the DISTRICT acknowledge and understand that this document is not
binding on:

The CITY Council, or
The Board of Directors of the DISTRICT,

IN WITNESS WHEREOF, the parties hereto have executed this Memorandum of Understanding,

Street Transportation Director, City of Phoenix

/%meé MN -4 05

Thomas

E. Callow, P.E. Date

Acting Chief Engineer and General Manager, Flood Control District of Maricopa County

= Q““"' ‘\\3\@57
Timothy S. Phillips, P.E. Date
MOU FCD 20040004 PCN 580.05.31 Page 2003
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CLOMR — 10" Street Wash - Alice Ave to ACDC

‘ Appendix C: Survey Field Notes

No additional survey was performed as part of this project




CLOMR — 10" Street Wash - Alice Ave to ACDC

Appendix D: Hydrologic Analysis Supporting Documentation

e Drainage Area Map Showing 10" Street Wash and ACDC Watersheds
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CLOMR — 10" Street Wash - Alice Ave to ACDC

Appendix E: Hydraulic Analysis Supporting Documentation




CLOMR — 10" Street Wash - Alice Ave to ACDC

Appendix E1: Roughness coefficient estimation

Not applicable for storm drain analysis.




CLOMR — 10" Street Wash - Alice Ave to ACDC

Appendix E2: Cross Section Plots

Not applicable for storm drain analysis.




CLOMR — 10" Street Wash - Alice Ave to ACDC

Appendix E3: Expansion and contraction coefficients

Not applicable to storm drain model. See Appendix E5 for storm drain hydraulic
calculations.




CLOMR — 10" Street Wash - Alice Ave to ACDC

. Appendix E4: Analysis of Structures

No separate modeling of structures was performed.




CLOMR — 10" Street Wash - Alice Ave to ACDC

Appendix E5: Hydraulic Calculations

Effective FEMA HEC-RAS Output

Proposed Condition HEC-RAS Output

Proposed Condition StormCad Output

Hydraulic Computations for catch basins and inlet structure
CD containing electronic files of above analyses




HEC-RAS Plan: Plan 05 River: Jobt Reach: Job1  Profile: PF 1

Reach . | River Sta_ | Profle -] Q Total | MinCREI .. WS, Eley’ | Cit W.S. |~ EG Elev: | EG.Slope" | +Vel Chal i Flow Area :|  Top Width | Froude # Chi
G ; E 5 (cfs) SR (f () (Y dis) FsqyT AL i i
600,00 1305.00 1310.73 1306.55 1310.74 0.000017 0.86 695.93 384.29 0.07
600.00 1304.00 1310.45]  1309.65 1310.66 0.002511 4.51 316.13 325.43 0.41
600.00]  1304.00 131027 130957  131043]  0.002127| 3.95 381.91 379.70 0.37
600,00  1303.00 1308.80|  1308.36 1309.48 0.008858 665 100,53 63.36 073
600.00 1299.00 1307.53]  1304.96 1307.77 0.008627 4.18 183.86 105.18 037
"600.00]  1298.00]  130599] 130397 1306.50 0.015935 576 104,20 24.90 0.50
500.00]  1297.00 1304.68| 130190 1304.95)  0.007627 419 143.08 3422 0.36
840,00 1297.00]  130285]  1302.85 1304 46 0.063819 10.19 82.47 25.45 1.00
Culvert
" 840.00 1296.00 1302.66] 130037 1303.06 0.010796 5.04 166.59 40.64 0.44
840.00 1294.00 1299.99 1299.78 130103 0.009916 8.19 102.62 4135 0.92
840.00]  1291.00(  1e9e47|  1296.39]  1207.97]  0.010844 9.84 85.33 26.92 087
Culvert | N
840.00 1200.00|  1297.62] 129465 1297.85 0.003262 3.93 248 62 156.53 0.32
840.00]  1290.00 1296.50| 129536  1206.88|  0.007976 522 227.66 192.64 0.49
760.00 1287.00]  1293.47| 129276 1203.51| 0009094 525 265,77 268.23 0.51
720,00 1286.00 1292.38] 129058 129252 0002920 343 361.58 247.1 030
980.00 1286.000 129179  1291.73 1202.37]  0.017660 7.03 239.00] 21980 0.70
940.00 1287.00 1291.93]  1289.22 1291.96 0.000074 164 698.75 337.89 0.14
920.00 1287.00 1291.78 1289.83 1291.92 0.002196 3.60 462.92 254.46 0.30|
920.00 1284.00 129095  1289.77 129159 0.009330 6.67 205.70 195.31 0.57
880.00]  1283.00 1269.50]  1289.12 128975 0.005787 287 387.03 307.91 0.45|.
820,00 1263.00 1288.41 1267.61| 128847 0.005343 243 445.72 32733 0.37
960.00 1282.00 1287.78]  1287.78 1288.32 0.015625 7.21 277.42 261.34 0.72
880.00 1263.00 1285.97|  1284.80 1286.01 0.000155 176 629.37 423.14 0.19
" 560,00 1262.00 128543 1285.43 128587 0.004471 5.99 248.04 361.49 0.70
420.00 1281.00 1284.40] 128440 1284.73 0.005124 567 22366 361,35 072
380.00 1280.00 1283.05 1283.05 1283.31 0.004643 5.25 238.25 370.09 0,69
380.00 1280.00 1282.15] 128101 1282.17 0.000270 155 475.85 419.40 0.23
380.00 1280.00 1262.06]  1281.03]  1282.10 0.003702 261 286.65 237.12 0.39
380.00 1278.00 1281.59]  1280.94 1281.66 0.002878 2.98 330.24 323.62 0.36
1277.00 1280.72]  1280.69 1260.97] 0009006 4.88 211.43 a1e6] o062
1277.00]  1760.68|  1278.79|  1280.70 0.000121 138 47116 508.44 0.16
) 1277.00]  128059]  1280.34 1280.65 0.003011 283 412.73 660.04 0.33
340.00 1276.00 1260.39]  1278.85 1280.35]  0.000254 0.97 992.77 864.93 0.10
34000 127500 1277.71) 127771 1278560 _ 0.020135 7.58 44.86 25.25 1.00]
340.00 1276.00 1277.61 1276.93]  1277.76] _ 0.000909 3.05 111.36 519.11 0.43
340.00 1275.00 1277.36] 127693 1277.64 0.005893 428 85.21 86.93 061
34000]  1272.00 1276.28 1275.62 127663 0.005342 475 88.48 194.62 0.60|
34000] 127200 1274.37]  1274.37]  1274.92]  0.022791 603 70.02 116.34 083
340.00 1271.00 1273.54 1272.29 1273.58 0.000373 1.60 213.02 181,48 0.26
340.00 1270.00 127335 1272.08 1273.48 0.003232 3.07 145.11 134.12 034
340.00 1266.00 127016]  1270.16 1271.00 0.012571 7.35 46.32 31.09 1.02
340.00 1262.00] 126572 1265.72 1266.71 0.011667 7.99 4253 2181 1.01
340.00 1263.00 1264.37| 126437 1264.84 0.005333 5.49 63.73 7408 0.96
840.00 1255.50 1257.87|  1257.87 125863 0.011340 6.96 120,61 78.99| 0.99
840.00 1250.00 1253.86 1253.86 1255.19 0.008689 928 90.53] 33,57 1.00|
840.00]  1246.00 125047 1250.47]  1251.97| _ 0.008662 982 85.57 28.42 1.00
840.00 1242.00 124808  1246.83 1248.81 0.003336 6.89 121.95]  33.19] 063
" 840.00 1242.00 124546 1245.46 1246.77 0.008715 9.18 9153 34.90 1.00
Culvert - n
840.00 1240.00 124596 124429 1246.44 0.002290 5.57 150.85 44.10 0.53
1280.00 1240.00 1243.71 1243.56 1244.41]  0.006516 684 22711 17456 0.84
“1280.00]  1238.00 124096 1240.80)  1241.21]  0.008093 527 583.59 62361 0.86
"1280.00 1236.00 1236.99| 123861 1239.02 0.001899 363 1771.45 1821.28 0.45
1280.00 1234.00 123713 123713 1237.33 0.006093 6.41 1116.31 1721.91 0.80
1280.00 1232.00 1233.79| 123379 1234.27 0.005963 556 230.11 240971 1.00
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Tenth Street Wash Plan: Final Geomd, Final Flows4 4/27/2006
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Elevation (ft)

Elevation (ft)

Tenth Street Wash Plan: Final Geom4, Final Flows4 4/27/2006
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Tenth Street Wash Plan: Final Geom4, Final Flows4 4/27/2006
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Tenth Street Wash Plan: Final Geom4, Final Flows4 4/27/2006
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Elevation (ft)

Elevation (ft)

Tenth Street Wash Plan: Final Geom4, Final Flows4 4/27/2006

CROSS SECTION 0.41

.

K 0281< Ry
R

WS PF 1
Crit PF 1

Ground
PO V—
Ineff

@
Bank Sta

T T T T T

T ¥ [ T T 1
10400 10600 10800 11000 11200 11400

Station (ft)

Plan: Final Geom4, Final Flows4 4/27/2006
CROSS SECTION 0.35
N
A

.
9800 10000 10200

Tenth Street Wash

k.1 \ff;oza‘ <
a

L ]
Bank Sta

T T T T T

T T T i 1 1
10400 10600 10800 11000 11200 11400

Station (ft)

T T
9800 10000 10200




"~ Tenth Street Wash Plan: Final Geom4, Final Flows4 4/27/2006
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HEC-RAS Plan: Proposed River: Job1 Reach: Job1 Profile: PF 1

E.G. Elev

=i Reach. 13+ River Sta - L QTotal. |/MinChEL" ] WS Elev. ! Crit W.8% +E.G: Slope Vel'chnl |Fiow Area Top' Width': - Froude # Chi')
. s : Cets) [ i () (- iRy sy e e e
600.00 1305.00 1310.73 1306.56 1310.74 0.000017 0.86 695.93 384.29 0.07
600.00 1304.00 1310.45 1309.65 1310.66 0.002511 4.51 316.13 325.43 0.41
600.00 1304.00 1310.27 1309.57 1310.43 0.002127 3.95 381.91 379.70 0.37
600.00 1303.00 1308.80 1308.36 1309.48 0.008858 6.65 100.53 63.3 073
600.00 1209.00 1307.53 1304.96 1307.77 0.008627 4.18 183.86 10518 0.37
600.00 1208.00 130599  1303.97 1306.50 0.015935 576 104.20 24.90 0.50
600.00 1297.00 130468  1301.90 1304.95 0.007627 4.19 143.08 34.22 0.36
840.00 1297.00 1302.85 1302.85 1304.46 0.063819 10.19 82.47 25.45 1.00
Culvert
840.00 1296.00 1302.66 1300.37 1303.06 0.010796 5.04 166.59 40.64 0.44
1840.00 1204.00 1299.99 1299.78 1301.03 0.009916 8.19 102.62 41.35! 0.92
840.00 1201.00 1296.47 1296.39 1207.97 0.010844 9.84 85.33 26.92 0.97
“Culvert
840.00 1290.00 1297.62 1294.65 1297.86 0.003262 3.93 248.62 156.53 0.32
840.00 1290.00 1296.50 1295.36 1296.88 0.007976 5.22 227.66 192.64 0.49
760.00 1267.00 1203.17 1292.76 129351 0.009094 525 265.77 268.23 0.51
720.00 1286.00 1292.38 1290.58 122,52 0.002920 3.43 361.58 247.19 0.30
980.00 1286.00 1291.79 1291.73 1292.37 0.017860 7.03 239.00 219,80 0.70
940.00 1287.00 1291.93 1289.22 1291.96 0.000074 1.64 698.75 337.89; 0.14
920.00 1287.00 120178,  1289.83 1201.92 0.002198 3.60 462.92 254.45! 0.30
920.00 1284.00 129095  1289.77 1281.59 0.009330 6.67 205.70 195.31, 0.57
880.00 1283.00 128950 1289.12 1289.75 0.005787 487 387.03 307.91; 0.45
820.00 1283.00 128841 128761 1288.47 0.005343 2.43 44572 327.33 0.37
1960.00 1262.00 1287.78.  1287.78 1288.32 0.015625 7.21 277.42 261.34 0.72
880.00 1283.00 128507  1284.80 1286.01 0.000155' 1.76 629.37 423.14 0.19
560.00 1282.00 128543 128543 1285.87 0.004471 5.99 248.04 361.49 0.70
420.00 1261.00 1284.40' 128440 1284.73 0.005124 5.67 223.66 361.36 0.72
380.00 1280.00 1283.05 1283.05 1283.31 0.004643 5.25 238.25 370.09 069
380.00 1280.00 1282.1 1281.01 128217 0.000270 155 475.85 419.40 0.23
380.00 1280.00 128206  1281.03 1282.10 0003702 261 288.65 237.12 0.39
380.00 1278.00 1281.59 1280.94 1281.66 0.002878 208 330.24 323.62. 0.36|
380.00 1277.00 1280.72 128069 1280.97 0.009006 4.88 211.43 411.66. 0.62
380.00 1277.00 1280.68 1278.79 1280.70 0.000121 1.38 47118 598.44 0.16
" 380.00 1277.00 1280.59 1280.34 1280.65 0.003011 283 41273 660.04: 0.33
340.00 1276.00 1280.39 1278.85 1280.39 0.000254 097 992.77 864.93 0.10
340.00 1275.00 1277.71 1277.71 1278.60 0.029135 758 44.86 25.25 1.00
340.00 1276.00 1277.61 1276.93 1277.76]  0.000909 3.05 111.36 519.11; 0.43
340.00 1275.00 1277.36 1276.93 1277.64 0.005893 428 85.21 86.93. 061|
340.00 1272.00 1276.28 1275.62 1276.63 0.005342 475 88.48 194,62 0.60]
340.00 1272.00 1274.37 1274.37 1274.92 0.022791 6.03 70.02 116.34; 0.83
340.00 1271.00 1273.54 1272.29 1273.58 0.000373 160 213.02 181.48] 026
340.00 1270.00| 127335 1272.08 1273.48 0.003232 3.07 145,11 134,12 034
340.00 1266.00 1270.16 1270.16 1271.00 0.012571 7.35 46.32 31.09 1.02
340.00 1262.00 126572 126572 1266.71 0.011668 7.99 4253 21.81 1.01
340.00 1263.00 1264.37.  1264.37 1264.84 0.005380 5.50 63.54 73.99 0.96|
255.00 1255.80 125855,  1256.94 1258.58 0.000403 1.38 217.80 416.67 0.19
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Scenario: 100-yr Storm Event

Alice Avenue 36+07
-

oe-d

Butler Drive

- ve-d
N N @zz-d €2d &
* ? 3 N € ? w S
N & & > & 3 =
I - o W ° 3

7th St 12th St

8706 11+30
0-1 7475 (Str) 10+50 (Str)

@

Title: 10th St Storm Drain Project Engineer: ALU
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Scenario: 100-yr Storm event - normal depth

Alice Avenue ’ 36+07
|

P-3P-31P-19 P-20 P-21

Li-d

Butler Drive

7th St f/ 12th St

Title: 10th St Storm Drain Project Engineer: ALU
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Profile
Scenario: 100-yr Storm event - normal depth

Profile: Alice Avenue to Butler Drive

Scenario: 100-yr Storm event - normal depth

Title: 10th St Storm Drain
p:\..\stormcadd\clomr\10th st clomr 0721086.stm
07/21/06 04:34:52 PM

100-yr HGL
ES % Ground Surface
[ B =
59 o =
R =82 =5 = /
1,260.0057— e SSo— =0 = : 1,260.00
8e=€ S+ Iy o P
Qg5 RN o™ [aPo ] oR ; &=
Sxro .. 2 o N + BN Lo =m o
SEE i BN~ i= o o =
©.= 3 Qe e owN O~ = = =
1,255.00 =0 SES g2 AN SO0 w23 = ol = » )
,299. I D ScEE - o™ 328 202 8e =5 pona =5 1,255.00
_IiCm SE g o ‘”b'_ ,tg“’. ogg I-—g& 92 e a2
l X o BEE N s Q3= m"fg I\S(‘?) N,?S%
== =3 NN Lo + =y + o +Ia
Sxd B¢E o8 .2 Py PR S
1,250.00 . G Qg E 2l 1,250.00
, AR — I [+ <EE s  B.2| B.g2 Bw.2"
| L/ SEa SEE| <LEE <EE
} / SxEHh Seh  SEe
Elevation (ft) 1,245.00 / r . s l — 1,245.00
® / . | |
1,240.00 / / ( " / 1,240.00
' / ! | 1‘ ( \ AN
1,235.00 ] ’ ‘ ' T \ < 1,235.00
1,230.00 ; ! / , ( \,\ \ },\2\30.00
0+00 1+00 2+00 L 3+00 4+00 5+00 6+00 7+00 8+00 9+00 10+00 11+00 12400
Label: P-24 L Label: P23 L Label P-22 Label: P-20 - Label: P-16
Label: P-30 Up. Invert: 1,241.92 1t Ua ?n-ve-n > 21091 1 Uap Chver-1239.g2f - Label: P-21 Up. Invert: 1,237.83 ft - Label: P-19 Up. Invert: 1,233.31 ft
Up. Invert: 1,243.36 ft Dn. Invert: 1,240.91 ft DP Imvert: 133992 ft Dh invert- 193887  Up. Invert: 1,238.87 it Dn. invert 1.236.85f  Up. Invert: 1,236.851 L Dn. Invert: 1,232.93 ft
Dn. Invert: 1,241.92 ft L: 126.00 it Dhon0s Ca3100% Dn. Invert: 1,237.83 ft C-i23.00% Dn. Invert: 1,235.83 ft Label: P-17 [:49.00f
L ‘i80.00..f[ T g'zg OZ)%(‘)nfct:/?t Size: 78 inch Size: 78 inch ,[é|z16307(8)c|’nféh Size: 78 inch L. 1277(8)0 ﬁl’; Bﬁ mg?t :}%ggg? 2 S'i_ZGI.QO inch
glzzoe.bg%én%;t S: 0.0080 ft/ft S: 0.0080 ft/ft 25 ongo fun S: 0.0080 ft/ft gnzzg.o 08 nch é 26388 ﬁmh : S:0.0078 fu/t
Label: P-31 Yy
Up. Invert: 1,235.83 f §:0.0079 fuft
Dn. Invert: 1,235.31 ft- Label: P-32
L:66.00 ft Up. Invert: 1,234.29 ft
Size: 78 inch Dn. Invert: 1,233.80 ft
S: 0.0079 fuft L: 61.00 ft
Size: 90 inch
S: 0.0080 fi/ft

Project Engineer: ALU
StormCAD v5.5 [5.5006]
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Profile
Scenario: 100-yr Storm event - normal depth

Profile: Butler Drive to ACDC
Scenario: 100-yr Storm event - normal depth

100-yr HGL
[
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Dn. Invert: 1,232.0 eer e Label: P-12 Labet: P-11 el: P- Label: P-9 Label: P-8 Label: P-7
110300 % Up- tavert: 1,232.09 & Up. Invert: 1,231.05 ft Up. Invert: 1,220.84 ft Up. Invert: Up. lnvert: 1,226.96 ft : vert Up. Invert: 1225.49 t Labet: P§ / Label: P-
. 103.00 : 228 p. Invert: 1,228.64 f - Up. Invert: 1,226.50 ft Up. Invert: 1,225.98 f p. Invert: 1,225, - p- Label: P-4 : P : P bel: P-1
Size: 90 inch D, fovert 1,231.05 D, Iover. 1.229.84 Dn. nvert: 1,228.64 f Dn. tnvert: 1.227.50 f Dn. lnvert 1,226.50 ft D, nvert 122598 O invert 1.225.48 k Dn. Invert 1,224.99 f Up. Invert: 1,224.99 & g A PR Up. fnvert 1,224 15t tobek P ot ek P2 0k Up. Invert:1.221.96 ¢
$:0.0082 fifft ; 190.00 Tt L: 149.00 ft L. 149.00 &t L: 119.00 ft L 13100 L 12200 L:125.00 ft Dn. Invert 1,224.52 ft p. jvert 2,oo0- Dn. Invert 1.223.24 # p- 1vert: 1,223 D e, Dn. invert: 1,221.90 ft
Size: 90 inch Stze: 90 inch Size: 90 inch Size: 90 inch Size: 96 inch 13100 12280 Size: 96 inch L 1700 Dn. invert: 1,224.16 ft g - Dn, Invert 1,223.10 & Dn. Invert: 1,22246 f L 15.00f
S: 0.0080 ftft S: 0.0080 Ut 30,0081 foft iz S S 0.0030 fuft Size: 96 inch Size: 96 inch 51,0040 fot Size: 96 inch L:93.00 ft L: 22800 ft L:35.00 ft L: 160.00 ft Sizo 10x 10
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S:000 S: 0.0040 fuft S: 0.0040 't S Size: 95 inch Size: 96 inch Si Size: 96 inch
e $:0.0040 fft $: 0.0040 ot 30,0040 fift 2070040 it S: 0.0040 fit
Title: 10th St Storm Drain Project Engineer: ALU
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Scenario: 100-yr Storm event - normal depth

Combined Pipe\Node Report

.fabel

Upstream Downstream Length Upstream Upstream Inlet Upstream Upstream Calculated Upstream Inlet Section Full Average Upstream Downstream Constructed Description
Node Node (ft) Inlet Rational Inlet System CA Rational Flow Size Capacity Velocity Invert Invert Slope
Area Coefficient CA (acres) (cfs) (cfs) (ft/s) Elevation Elevation (ft/ft)
(acres) (acres) (ft) (ft)
P4 |10+38 8+10 228.00 0.00 0.00 0.00 0.00 0.00} 96 inch 1,070.06 12.63 1,224.15 1,223.24 0.0040
P-3 |8+10 7+75 (Str) 35.00 0.00 0.00 0.00 0.00 0.00| 96 inch 1,153.63 12.72 1,223.24 1,223.10 0.0040
P-2 17+75 (Str) Str1 160.00 0.00 0.00 0.00 - 0.00 0.00] 96 inch 1,153.63 12.81 1,223.10 1,222 46 0.0040
P-1 |Str1 0-1 15.00 N/A N/A N/A 0.00 N/A}10x 10 ft 2,663.21 13.20 1,221.96 1,221.90 0.0040
P-14 | 23+25 21495 130.00 0.00 0.00 0.00 0.00 0.00] 90 inch 1,275.43 11.02 1,232.09 1,231.05 0.0080
P-13 | 21+95 20+43 152.00 0.00 0.00 0.00 0.00 0.00| 90 inch 1,272.28 11.09 1,231.05 1,229.84 0.0080
P-12 } 20+43 18+94 148.00 0.00 0.00 0.00 0.00 0.00{ 90 inch 1,279.70 11.16 1,229.84 1,228.64 0.0081
P-11}18+94 JCT#3 149.00 0.00 0.00 0.00 0.00 0.00{ 90 inch 1,247.30 11.23 1,228.64 1,227.50 0.0077
P-10 | JCT #3 16+26 119.00 0.00 0.00 0.00 0.00 0.00| 96 inch 1,053.07 12.05 1,226.96 1,226.50 0.0039
P-9 | 16+26 14+95 131.00 0.00 0.00 0.00 0.00 0.00] 96 inch 1,067.14 12.11 1,226.50 1,225.98 0.0040
P-8 |14+95 13473 122.00 0.00 0.00 0.00 0.00 0.00] 96 inch 1,073.43 12.24 1,225.98 1,225.49 0.0040
pP-7 [13+73 12+48 125.00 0.00 0.00 0.00 0.00 0.001 96 inch 1,071.23 12.29 1,225.49 1,224.99 0.0040
P-6 |12+48 11+31 117.00 0.00 0.00 0.00 0.00 0.00] 96 inch 1,073.562 12.35 1,224.99 1,224.52 0.0040
P-17 | 25+39 24+77 62.00 0.00 0.00 0.00 0.00 0.00} 90 inch 1,267.69 10.23 1,233.80 1,233.31 0.0079
P-16 | 24+77 24428 49.00 0.00 0.00 0.00 0.00 0.00] 90 inch 1,255.75 10.46 1,233.31 1,232.93 0.0078
P-15 | 24+28 23+25 103.00 0.00 0.00 0.00 0.00 0.00} 90 inch 1,386.81 10.76 1,232.93 1,232.09 0.0082
P-5 {11+31 10+38 93.00 0.00 0.00 0.00 0.00 0.00) 96 inch 1,150.53 12.49 1,224.52 1,224.15 0.0040
P-24 | 34+27 33+01 126.00 0.00 0.00 0.00 0.00 0.00| 78 inch 871.68 12.75 1,241.92 1,240.91 0.0080
P-23 | 33+01 31+77 124.00 0.00 0.00 0.00 0.00 0.00| 78 inch 869.94 12.84 1,240.91 1,239.92 0.0080
P-22 | 31+77 30+46 131.00 0.00 0.00 0.00 0.00 0.00{ 78 inch 871.65 13.05 1,239.92 1,238.87 0.0080
P-21 | 30+46 29+16 130.00 0.00 0.00 0.00 0.00 0.00]{ 78 inch 870.82 13.14 1,238.87 1,237.83 0.0080
P-20 | 29+16 27493 123.00 0.00 0.00 0.00 0.00 0.00} 78 inch 869.05 13.35 1,237.83 1,236.85 0.0080
P-19 | 27+93 26466 127.00 0.00 0.00 0.00 0.00 0.00| 78 inch 872.53 13.44 1,236.85 1,235.83 0.0080
.P—SO 36+07 34427 180.00 0.00 0.00 0.00 0.00 0.00} 78'inch 937.80 12.66 1,243.36 1,241.92 0.0080
P-31 | 26+66 JCT #4 66.00 0.00 0.00 0.00 0.00 0.00}78 inch 864.20 13.53 1.235.83 1,235.31 0.0079
P-32 | JCT #4 25+39 61.00 N/A N/A N/A 0.00 N/A| 90 inch 1,278.04 10.16 1,234.29 1,233.80 0.0080

Title: 10th St Storm Drain

Project Engineer: ALU
StormCAD v5.5 [5.5006]
" Page 1 of 1
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Scenario: 100-yr Storm event - normal depth

DOT Report
‘Eel -Node- Upstream Upstream Upstream Calculated -Ground- -HGL- Section -Section- Length Average Pescription
Upstream Inlet Inlet System CA Upstream Upstream Discharge Shape (ft) Velocity
Downstream Area CA (acres) Downstream Downstream Capacity Size (ft/s)
(acres) (acres) (ft) (ft) (cfs)
P-4 |10+38 0.00 0.00 0.00 1,238.30 1,232.83 1,270.00] Circular 228.00 12.63
8+10 1,238.00 1,231.55 1,070.06| 96 inch
P-3 |8+10 0.00 0.00 0.00 1,238.00 1,231.50 1,279.00] Circular 35.00 12.72
7+75 (Str) 1,238.00 1,231.33 1,153.63| 96 inch
P-2 | 7+75(Str) 0.00 0.00 0.00 1,238.00 1,230.48 1,287.70| Circular 160.00 12.81
Str 1 1,233.50 1,229.68 1,153.63| 96 inch
P-1 | Str1 N/A N/A 0.00 1,233.50 1,226.84 1,287.70| Box 15.00 13.20
O-1 1,235.00 1,226.78 2,663.21110x 10 ft
P-14 123+25 0.00 0.00 0.00 1,246.00 1,242.39 974.00 Circular 130.00 11.02
21+95 1,244.00 1,241.79 1,275.43]| 90 inch
P-13 121+95 0.00 0.00 0.00 1,244.00 1,241.74 980.00| Circular 152.00 11.09
20+43 1,243.20 1,241.02 1,272.28]90 inch
P-12 | 20+43 0.00 0.00 0.00 1,243.20 1,240.97 986.00 | Circuiar 149.00 11.16
18+94 1,242.00 1,240.26 1,279.70{ 90 inch
P-11 | 18+94 0.00 0.00 0.00 1,242.00 1,240.21 992.00| Circular 148.00 11.23
JCT #3 1,241.30 1,239.49 1,247.30| 90 inch
P-10 | JCT #3 0.00 0.00 0.00 1,241.30 1,238.65 1,211.00| Circular 119.00 12.05
16+26 1,240.50 1,238.04 1,053.07| 96 inch
P-9 |16+26 0.00 0.00 0.00 1,240.50 1,237.99 1,217.00| Circular 131.00 12.11
14+95 1,239.80 1,237.31 1,067.14} 96 inch
P-8 |14+95 0.00 0.00 0.00 1,239.80 1,237.21 1,230.00| Circular 122.00 12.24
13+73 1,239.00 1,236.57 1,073.431 96 inch
P-7 113+73 0.00 0.00 0.00 1,239.00 1,236.52 1,236.00| Circular 125.00 12.28
‘ 12+48 1,238.00 1,235.85 1,071.23} 96 inch
P-6 |12+48 0.00 0.00 0.00 1,239.00 1,235.80 1,242.00] Circular 117.00 12.35
11+31 1,238.30 1,235.17 1,073.52| 96 inch
P-17 1 25+39 0.00 0.00 0.00 1,247.00 1,243.54 904.00} Circular 62.00 10.23
24+77 1,247.00 1,243.30 1,267.69| 90 inch
P-16 | 24+77 0.00 0.00 0.00 1,247.00 1,243.20 924.00| Circular 49.00 10.46
24+28 1,247.00 1,242.99 1,255.75| 90 inch
P-15{24+28 0.00 0.00 0.00 1,247.00 1,242.89 951.00| Circular 103.00 10.76
23425 1,246.00 1,242.49 1,386.81{ 90 inch
P-5 [11+31 0.00 0.00 0.00 1,238.30 1,235.07 1,256.00| Circular 93.00 12.49
10+38 1,238.30 1,234.63 1,150.53} 96 inch
P-24 | 34+27 0.00 0.00 0.00 1,255.00 1,251.11 846.00] Circular 126.00 12.75
33+01 1,254.00 1,250.16 871.68| 78 inch
P-23 | 33+01 0.00 0.00 0.00 1,254.00 1,250.11 852.00§ Circular 124.00 12.84
31477 1,253.00 1,249.16 869.94| 78 inch
P-22 | 31+77 0.00 0.00 0.00 1,253.00 1,249.06 866.00| Circular 131.00 13.05].
30+46 1,251.80 1,248.03 871.65] 78 inch
P-21 | 30+46 0.00 0.00 0.00 1,251.80 1,247.98 872.00| Circular 130.00 13.14
29+16 1,250.20 1,246.93 870.82; 78 inch
P-20 | 29+16 0.00 0.00 0.00 1,250.20 1,246.83 886.00] Circular 123.00 13.35
27+93 1,249.00 1,245.81 869.05{ 78 inch
P-19 127+93 0.00 0.00 0.00 1,249.00 1,245.76 892.00} Circular 127.00 13.44
26+66 1,248.00 1,244.70 872.53{ 78 inch
P-30 | 36+07 0.00 0.00 0.00 1,256.90 1,252.32 840.00| Circular 180.00 12.66
34427 1,255.00 1,251.16 937.80} 78 inch
P-31 | 26+66 0.00 0.00 0.00 1,248.00 1,244 .65 898.00| Circular 66.00 13.53
. JCT #4 1,248.50 1,244.09 864.20| 78 inch
P-32 | JCT #4 N/A N/A 0.00 1,248.50 1,243.84 898.00| Circular 61.00 10.16
25+39 1,247.00 1,243.59 1,278.04| 90 inch
Title: 10th St Storm Drain
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Worksheet for Outfall into ACDC

Friction Method:

Solve For:

Cha

Manning Formula

Rectang

Normal Depth

Roughness Coefficient:

Channel Slope:
Bottom Width:

Discharge:

0.013

0.00400 ft/ft
20.00 ft
1279.10 ft%/s

Normal Depth:

Flow Area:
Wetted Perimeter:
Top Width:
Critical Depth:
Critical Slope:
Vélocity:

Velocity Head:
Specific Energy:
Froude Number:

Flow Type:

F Inpu
Downstream Depth:

Length:
Number Of Steps:

pstream

p
Profile Description:
Profile Headloss:
Downstream Velocity:
Upstream Velocity:
Normal Depth:
Critical Depth:
Channel Slope:
Critical Slope:

4.26 ft
85.27 ft2
28.53 ft
20.00

5.03

0.00247 : ft/it
15.00 ft/s
3.50

7.76

1.28

Supercritical

0.00 ft
0.00 ft
0

0.00 ft
Infinity ft/s
Infinity ft/s
4.26

5.03

0.00400 ft/ft
0.00247 f/ft




. Inlet Calculations for 10th Street

Orifice Flow (curb opening)

Qorifice = CoA(2gd)*0.5

Orifice Coefficient Co = 0.67
Height of Curb Opening (in) = 5
Clogging Factor (percent open) = 0.8
Clogged
Curb Assumed Flow
Inlet Location Curb Opening| Opening | Area of Curb | Depth at Curb | Curb Opening
(Station) Length (ft) | Length (ft) | Opening (ft*3) | Opening (ft) Qorifice (cfs)

6+83 9 7.2 3.00 0.50 87

8+10 9 7.2 3.00 0.50 8.7

7+92 9 7.2 3.00 0.50 8.7

10+38 13 104 4.33 0.50 12.6

11+31 13 10.4 4.33 0.50 12.6

12+48 13 10.4 4.33 0.50 12.6

13+73 9 7.2 3.00 0.50 8.7

14+95 13 10.4 4.33 0.50 12.6

16+26 9 7.2 3.00 0.50 8.7

17420 13 10.4 4.33 0.50 12.6

18+94 9 7.2 3.00 0.50 8.7

20+43 13 10.4 4.33 0.50 12.6

21+76 9 7.2 3.00 0.50 8.7

23+25 9 7.2 3.00 0.50 8.7

24+77 13 10.4 4.33 0.50 12.6

25+39 9 7.2 3.00 0.50 8.7

26+66 13 10.4 4.33 0.50 12.6

27+93 9 7.2 3.00 0.50 8.7

29+16 13 10.4 4.33 0.50 12.6

30+46 9 7.2 3.00 0.50 8.7

31477 13 10.4 4.33 0.50 12.6

33+01 9 7.2 3.00 0.50 8.7

34+27 13 10.4 4.33 0.50 12.6

35+55 13 10.4 4.33 0.50 12.6

Total Flow Intercepted = 256 cfs

P:\050089\Task 1-10st Wash\Eng\CLOMR submittal files\Excel files\10th St Inlets 061306.xls
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Calculations for Inlet Structure at Alice Avenue (JCT #6)

Station 36+08.52

Drawing Numbers SD7 and §7

Grate Opening - Weir Flow

Grate Opening - Orifice Flow

Curb Opening - Orifice Flow

Q =C P. d!..i Qorifice = CoAopen(2gd)*0.5 Qorifice = CoAopen(2gd)*0.5
weir weef
Width of Grate (ft) = 33.42 Orifice Coefficient = 0.67 Orifice Coefficient = 0.67
Length of Grate (ft) = 2.79 Area of Grate (ft%) = 93.24 Area of Opening (f%) = 8
Perimeter of Grate (ft) = 72.42 Adjusted Area (f%) = 37.30 Adjusted Area (ft?) = 6.4
Weir Coefficient = 3 (Assume bars block 20% of open area, (Assume clogging blocks 20% of open area)
clogging blocks 50% of remaining open area)
Clogging Factor (%) = 50
Effective Perimeter (ft) = 39
Grate Opening Curb Opening
I , _ Total Q
Depth over| Effective WeirQ | Orifice Q Controlling Depth at Curb Curb Qpenxng into Inlet
Water Surface Elevation| 9rate | depth over (cfs) (cfs) Q through Opening Qorifice Structure
) {ft) grate (ft) grate (cfs) () (cfs) (cfs)
1254.87 0.00 0.00 0 0 0 0.00 0.0 0.0
1265.37 0.00 0.00 0 0 0 0.50 24.3 24.3
1255.87 0.00 0.00 0 0 0 1.00 34.4 34.4
1256.37 0.50 0.00 0.0 0.0 0.0 1.50 42.1 42.1
1256.87 1.00 0.00 0.0 0 0.0 2.00 48.7 48.7
1257.37 1.50 0.17 8.2 62 8.2 2.50 54.4 63
1257.87 2.00 0.67 64.2 164 64.2 3.00 59.6 124
1258.37 2.50 1.7 148 217 148 3.50 64.4 212
1258.87 3.00 1.67 252 259 252 4.00 68.8 328
1259.37 3.50 217 374 295 295 4.50 73.0 . 368
1259.87 4.00 2.67 510 328 328 5.00 76.2 405
1260.37 4.50 3.17 660 357 357 5.50 80.7 438
1260.87 5.00 3.67 823 384 384 6.00 843 468

Centroid of grate is located at elevation 1257.2
Effective depth over grate = (water surface elevation) - 1257.2
At a water surface elevation of 1258.55, 255 cfs will pass into the grate
Controlling Q = minimum of Weir Q and Orifice Q
Refer to Drawing S7 for details regarding the INLET STRUCTURE

P:\050089\Task 1-10st Wash\Eng\CLOMR submittal files\Excel files\File
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CLOMR — 10" Street Wash - Alice Ave to ACDC

. Appendix F: Erosion/Sediment Transport Analysis Supporting Documentation

No erosion or sediment / transport analysis was performed for this project.




CLOMR — 10" Street Wash - Alice Ave to ACDC

. Exhibit Maps

e Annotated Hydraulic Work Map
¢ Full size plan sheets (separate from this report)
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