
r 

1 oth Street Wash 
Alice Ave to ACDC 

Request for 
Conditional Letter of Map Revision 

-- - 

Prepared for: 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

& 
CITY OF PHOENIX 

(IGA 2005A001) 

Prepared by: 

J2 Engineering and Environmental Design 
4649 E. Cotton Gin Loop, Suite B2 

Phoenix, AZ 85040 
(602) 438-2221 

July 2006 
J2 Project No 05.0089 



CLOMR . l g t h  %reef Wash . Alice Ave te ACDC 

loTH STREET WASH 

CONDITIONAL LETTER OF MAP REVISION 

TABLE OF CONTENTS 

............................................................................................................................... 1 INTRODUCTION 1 

............................................................................................................................... 2 FEMA FORMS 6 

. ................................................................. FEMA MT-2 FORM 1 OVERVIEW AND CONCURRENCE FORM 6 
............................................... . FEMA MT-2 FORM 2 RIVERINE HYDROLOGY AND HYDRAULICS FORM 10 

............................................................................ . FEMA MT-2 FORM 3 RIVERINE STRUCTURES FORM 17 

3 MAPPING AND SURVEY INFORMATION ............................................................................. 21 

.................................................................................................................................. 4 HYDROLOGY 22 

5 HYDRAULICS ................................................................................................................................. 23 

................................................................................. 6 EROSION AND SEDIMENT TRANSPORT 25 

.......................................................................................................... 7 DRAFT FIS REPORT DATA 26 

List of Figures 



CiOIvlR - 1dh Street Wash -Alice Ave to ACDC 

Appendices 

Appendix A: Reference Materials 
Annotated Work Map 
Annotated Flood Insurance Rate Maps 040 13C 1660H, 0401 3C 1 6655, and 
04013C1670G 
Annotated Flood Profile 336P from Maricopa County FIS 
Annotated Floodway Data Table 

Appendix B: Correspondence 

Appendix C: Survey Field Notes 

Appendix D: Hydrology and Supporting Documentation 
Drainage Area Map Showing loth Street Wash and ACDC Watersheds 

Appendix E: Hydraulics and Supporting Documentation a 
Appendix El:  Roughness Coefficient Estimation 

Appendix E2: Cross Section Plots 

Appendix E3: Expansion and Contraction Coefficients 

Appendix E4: Analysis of Structures 

Appendix E5: Hydraulics Calculations 

Appendix F: Erosion / Sediment Transport Analysis 



CLDMR - loth Sireet Wash - Alice Aite io ACEC 

1 INTRODUCTION 

Overview 

52 Engineering and Environmental Design, LLC (12) 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 1 oth 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 7th 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, loth 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 1 2 ~ ~  Street, on the south 
by the ACDC, and on the west by 7th street. The project alignment runs from south to 
north along loth 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 loth Street flows westlsouth on local streets, so this 
runoff will not enter the loth Street wash. This runoff will enter the ACDC west of the 
subject project. 
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Figure 1 - Project Location Map 
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Previous Studies 

The Flood Control District of Maricopa County (District) began looking at improvements 
along loth 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 channellstorm drain improvements where feasible. 
The loth Street Wash improvements were separated into three phases: Phase 1 (loth 
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 (loth Street Wash 
Detention Basin No. 2) - constructed between Townley Drive and Alice Avenue; and 
Phase 3 (channellstorm 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 97-09-1 2 12P) was 
submitted for a change in floodplain delineation as part of the construction of the loth 
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 1 oth 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 acquirelcondemn property (displacing many of 
the property owners located in the floodplain). Improvements to the southern portion of 
loth 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 loth 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 loth 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 loth 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 StorrnCAD 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, bridgedculverts, 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, a containment in a closed conduit storm drain. 

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



A. REQUESTED RESPONSE FROM DHS-FEMA 

U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 

OVERVIEW & CONCURRENCE FORM 

This request is for a (check one): 

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

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

I 

0.M.B NO. 1660-0016 
Expires: A~tgust 31, 2007 

B. OVERVIEW 

PAPERWORK BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, 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, Papetwork 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 t o  the above address. 

i 

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

I 3. Project Namelldentifier: loth 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) 

1 5 Basis for Request and Type of Revision: 

Community No. 
Ex: 480301 

480287 

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

[XI Physical Change Improved MethodologylData 

040051 Cit of Phoenix AZ 0401 3C 1670G 09/30/05 
t X 2. Flooding Source: 10 Street Wash 

State 
TX 
TX 
AZ 

AZ 

Community Name 
City of Katy 
Harris County 
City of Phoenix 

City of Phoenix 

I Regulatory Floodway Revision Other (Attach Description) 

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

Map No. 
480301 
48201 C 
0401 3C 

0401 3C 

I 
b. The area of revision encompasses the following types of flooding and structures (check all that apply) 

Types of Flooding: Riverine Coastal [7 Shallow Flooding (e.g , Zones A0 and AH) 

Alluvial fan Lakes Other (Attach Description) 

Structures: 

Panel No. 
0005D 
0220G 
1660H 

1665J 

Channelization LeveelFloodwall C] Bridge/Culvert 

Dam Fill Other, Attach Description 

Effective Date 
02/08/83 
09/28/90 
09/30/05 

09/30/05 

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



C. REVIEW FEE 

Has the review fee for the appropriate request category been included? El Yes Fee arnounf: $Q@ 

[Z1 No, Attach Explanation 

D. SIGNATURE 

Name: Hasan Mushtaq City of Phoenix, Arizona 
- - 1 I 
Mailing Address: 
200 W. Washington Street, 5Ih Floor 
Phoenix, AZ 85003-1 61 1 

Daytime Telephone No : Fax No.: 
(602)262-4026 (602)262-7322 

--- 
F a i l  Address: hasan.musiiisq@phoenixXgov -____ _.--. __l_--l._l-. __ 

Signature of Requester (required): Date: 1 @ / ~ / o c  
As the community official responsible for floodplain management, I hereby acknowledge that we have received and reviewed this Letter of Map 
Revision (LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project Ir'lee'rs or is designed 
to meet all of the community floodplain management requirements, including the requirement that no fill be placed in the regirlatoiy floodway, and that 
all necessary Federal, State, and local permits have been, or in the case of .a conditional LOMR, will be obtained. In addition, wa have determined that 
the land arid any existing or proposed structures to be removed from the SFUA 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 arid dncurnenfatron used to make this determination. 

I Community Official's Name and Title: I-lasan Rfiushtaq, Floodplain Manager, Street Transportation Telephone No.: 
Department (602) 262-4026 

Community Name: City of Phoenix 

I This cartificatior~ is to be signed arid sealed by a licensed land surveyor, registered prodsssional engineer, or architect authorized by law to certify 
elevation information, All documents submitted in s~~ppor i  of this request are correct to tho best of my knowledge. I understand that any false 
state~nent may be pi~nishable by fine or impriso~iment under Title I 8  of the United States Code, Section 1001. 

/ Ce~tifisr's Name: Jeff I-lolzmelster Licsnse No : 23270 Expiration Date. 

e 3131 12009 

i Co~npany Name: J2 Engineering and Telephone No.: (602)-1,38-2221 
Environmental Design, LLC -- 
Signature: ,,,+y# -7 I&fw$d 

Form Name ancl (Number) Required If ... 

Q Riverine Hydrology and I-lydraulics Form (Form 2) New or revised discharges orwatsr-surface elevations 

Riverine Structures Form (Form 3) Channel is modified, additionlrevisiotr of bridgelculverts, 
additionirevision of levee/flaodwall, additionlt~evision of dam 

Coastal Analysis Form (Form 4) New or revised coastal elevations I I 1 
Coastal Structures Fortn (Form 5) Additionirevision of coastal structure 

Alluvlal Fan Flooding Form (Form 6) Flood control measures on alluviai fans 

- 
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a SUPPLEMENTAL INPO TO SECTION B. OVERVIEW 

The existing loth 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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0 
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, FEB06. 



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

U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

A. HYDROLOGY 

0.1lf.B No. 1660-0016 
Expires: ~ u g u s t  3 I ,  2007 

Not revised (skip to section 2) No existing analysis C] Improved data 

Alternative methodology fl Proposed Conditions (CLOMR) Changed physical condition of watershed 

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

Drainage Area (Sq. Mi.) 

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

Statistical Analysis of Gage Records PrecipitationIRunoff 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 NFlP 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 approvallreview. 

5. Impacts of Sediment Transport on Hydrology 

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

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 1 0 ' ~  Street Wash at Alice Ave. 0.57 1257.87 1254.53 

. Hydraulic Method Used 

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

_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 OM0 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. 
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DHS-FEMA has developed two review programs, CI-IECK-2 and CHECK-RAS, lo aid in the review of HEC-2 and HEC-KAB hydraufic models, 
respectively. These review programs verify that the hydraulic estimates and assuniptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the ass~rmptions and liniitations of HEC-2lHEC-PAS. CHEGK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-:! and CHECK-RAS can be downloaded from 
http://www.fema.gov/fl~mlfrm~soft.shtn~. We recommend thtft you review your IiEC-2 and HEC-.RAS models wit17 CHECK-2 and CWECK-RAS. 
If you disagree with a message, please attach an explanation of why the niessage is not val~d In this case. Review of your submittal and 
resolution of valid modeling discrepancies will resiili in reduced review time. 

HEC-PIHEC-RAS models reviewed with CHECK-2lCHECK-WS? • Yes No Not applicable. 

4. Models Submitted Diskette Submitted Natural Run Floodwav Run 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: -- 
Corrected Effective Model" File Name: Plan Name: File Name: Plan Name, - 
Existing or Pre-Project Conditions Model File Name:Tenth.prj Plan Name Tenth.pl6 File Name: Plan Name NGVD '29 
Revised or Post-Project Conditions Moclel File Name:Tenth.prj Plan Name:Tenth.pOl File Name: Plan Name. NGWD '25 
Other - (attach description) File Name: Plan Name: File Name: __- 

I *Not rey uired for revisions to approximate 1 %-annual.cl?auce floodplains (Zone A) - for details, refer to the correspo~vling section of the instructions. I 
I The docurnenl "bl~~merical Models Accepted by FEMA for NFlP Usage" iists the models accepted by DHS-FEMA, Th~s docunisnt can be found at: 

http:l/www.fema.govlfhmlen~m~dI~sht~n. 

C. MAPPING REQUIREMENTS 

r alignments (e.g., darns, levees, eb.); current community easements and boundaries; boundaries of the 
a registered professional engineer registered in i:he subject State; location and description of reference marks; 

m (NGVD, NAVD, etc.). 

lote that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM andloi FBFRil 
ust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FiRM andlor FBFM, annotated 
show the boundaries of the revised 1%- and 0.2%)-annual-chance floodplains and regt.llatory floodway that tie-in with the boundaries of the 

- . .- .. . . . - .- . . . . 

D. COMMON REGULATORY REQUIREMENTS" 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? 

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the MFIP regulations: 
The proposed projocl encroaches upon a regi~latoty floodway and would result ill increases above 0.00 foot. 

o The proposed project encroaches upon a SFI-IA with or without BFEs eslablished and would result in increases above 1.00 foot. 

2. Does the request involve the placement or proposed placement of fill? 0 Yes No 

If Yes, the cornmu~iity must be able to certify that the area to be rernoved from the special flood hazard area, to iilcliide ally striictirres or 
proposed structures, meets all of tlie standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFlP regulations set faith at 44 CFR 60.3(a)(3), 65.5ja)(4), and G5.$(a)(14). Please see the MT-2 instructions for nlore information. 

3. For LOMRICLOMR requests, is the regulatory floodway being revised? Yes U No 

If Yes, attach evidence of regulato~y floodway revision notification. As per Paragraph 69.7(b)(l) of {:he NFlP Reguiations, notification is feqi~ired 
for requests involving r@vlsions 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. Elernents and examples of regulatory floodway revision nolificalion can be 
found in the MT-2 Form 2 Instr~~ctions.) 

4. For LOMRICLORAR requests, does this request have the potential to impact at1 endangered species? U Yes El NO 

If Yes, please submit doci~mentation from the commilrlity to show that they have complied with Sections 9 and 70 of the Endangered Specirjs 
Act (ESA). Section 9 of the ESA prohibits anyone from "talting" or harming an endengered species. If an action might harm an endangered 
sljecies, a per~nit is required from U.S. Fish and Wildlife Service or National Marine Fisheries Service ~lnder Section 10 of tlio ESA. 

For actions authorized, Funded, or being carried out by Federal or State agencies, please subnlit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. 

5, For LOMR requests, does this request require property owner notification and acceptance of BFE increases? 0 Yes No 
If Yes, alease attach proof of pronertv owner notif.cation and acceptance (if a\iaIlable). Elements of and examples of property owner notification . . .  
can be iound in the MT-2 Form 2'lnstructions. 

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 8: I-lydraulics Form MT-2 Form 2 Page 2 of 2 
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SUPPLEMENTAL INFO TO SECTON A. HYDROLOGY 

A.1. Reason for New Hydrologic Analysis: Hydrology ~t revise& 

The basis of the hydrology is the LOMR request for a change in floodplain delineation as 
part of the construction of the loth 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 1 ot" Street Wash at Alice Avenue 
from the following sources: 430 cfs from loth 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 loth Street Wash between 
Alice Avenue and the ACDC. The existing inlets are located on the east side of loth 
Street Wash primarily at street and alley intersections. The proposed inlets are at the 
same locations as the existing curb openinglscupper 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 loth Street Wash as its 
westernmost drainage basin boundary. The area west of 1 oth 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 
loth Street Wash makes no contribution to the flows in the proposed loth Street Wash 
storm drain. 

SUPPLEMENTAL INFO FOR SECTION B. HYDRAULICS 

B.l 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 loth Street Wash drainage area is considerably smaller than the drainage area for the 
ACDC at the proposed loth Street Wash storm drain outfall point into the ACDC. 

e Therefore non-coincidental flow condition is assumed. See the Drainage Area Map in 
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Ap endix D for an illustration of the relative drainage areas. When the peak flow in the 
ti! 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 loth 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 fi 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 loth 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 E5. 

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). 

0 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 directly 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 floodplain along the loth 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 E5. 

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 
E5. 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 7th Street will be removed from the effective FEMA floodplain. The 1 percent 
chance annual flood will be contained within the storm drain. 

0 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 stom 
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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a 
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 3-1 0 do not apply). 

Note: Additional info or supplemental clarification to better answer form questions are 
provided after the FEMA Form 8 1 -89B, FEB06. 



U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY o . M . . B N o . I ~ ~ o - ~ ~ I ~  rp RlvERlNE STRUCTURES FORM I Expires: Aligll~t 31, 2007 

PAPERWORK REDUCTION ACT 

ublic re~ortina burden for this form is estimated to averaqe 7 hours per response. The burden estimate includes the time for reviewing instructions. 
searching exisTing data sources, gathering and maintainyng the needed dita, and completing, reviewing, and submitting the form.-You are not 
required to respond to this collection of information unless a val~d 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, Papework 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: loth Street Wash 
Note: Fill out one form for each flooding source studied 

A. GENERAL 

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

............... Channelization complete Section B 
BridgelCulvert ................ complete Section C 

............................... Dam complete Section D 
LeveeIFloodwall ............. complete Section E 
Sediment Transport ........ complete Section F (if 

I Description Of Structure 

' required) 

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

I Type (check one): Channelization BridgeICulvert 
(storm drain) 

Location of Structure: lo th  Street Wash. Alice Avenue to ACDC * Downstream LimiVCross Section: ACDC 

Upstream LimiffCross Section: Alice Avenue 

2. Name of  Structure: 

Type (check one): Channelization 

Location of Structure: 

Downstream LimiffCross Section: 

1 Upstream LimiffCross Section: 

1 3. Name of  Structure: 

Type (check one) Channelization 

Location of Structure: 

Downstream LimitlCross Section: 

Upstream LimiVCross Section: 

BridgelCulvert 

BridgelCulvert 

LeveelFloodwall 

17 Dam 

Dam 

17 Dam 

I NOTE: F o r  m o r e  structures, at tach addi t ional  pages  as  needed. 

DHS - FEMA Form 81-89B. FEB 06 Riverine Structures Form MT-2 Form 3 Page 1 of 10 



8. CHANNELIZATION 

Flooding Source: 

Accessow Structures 

The channelization includes (check one): 

Levees [Attach Section E (LeveelFloodwall)] 
Superelevated sections 
Debris basinldetention basin 
Other (Describe): 

Drop structures 
fl Transitions in cross sectional geometry 

Energy dissipator 

2. Drawinq Checklist 

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

3. Hvdraulic Considerations 

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

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

Subcritical flow Critical flow Supercritical flow Energy grade line 

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

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

4. Sediment Transport Considerations 

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

C. STORM DRAIN 

Flooding Source: loth Street Wash 

Name of Structure: loth Street Storm Dram, Alice Ave to ACDC 

1. This revision reflects (check one): 

I [E3 New bridgelculvert not modeled in the FIS (new storm drain) 
Modified bridgelculvert previously modeled in the FIS 
New analysis of bridgelculvert previously modeled in the FIS 

I 2. Hydraulic model 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. 

I 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): 

[XI Dimensions (height, width, span, radius, length) Erosion Protect~on 
[XI Shape (culverts only) Low Chord Elevations - Upstream and Downstream 
[XI Material Top of Road Elevations -Upstream and Downstream 

Beveling or Rounding Structure Invert Elevations - Upstream and Downstream 
Wing Wall Angle Stream Invert Elevations - Upstream and Downstream 
Skew Angle Cross-Section Locations 

[XI Distances Between Cross Sections 

1 4. Sediment Transport Considerations 

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

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

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 loth 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 loth 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 loth Street Wash between 
Alice Avenue and the ACDC. The existing inlets are located on the east side of loth 
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 
s t o m  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 loth Street Wash drains 
generally towards the south-southwest, away from loth 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 
1 oth Street Wash makes no contribution to the flows in the proposed loth Street Wash 
storm drain. 
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5 HYDRAULICS 

5.1 Method 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 loth Street Wash drainage area is considerably smaller than the drainage area for the 
ACDC at the proposed loth Street Wash storm drain outfall point into the ACDC. 
Therefore non-coincidental flow condition is assumed. See the Drainage Area Map in 
Ap endix D for an illustration of the relative drainage areas. When the peak flow in the R lot  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 lot'' 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 loth 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 E5. 

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 E5. 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 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 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 E5. 

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

Digital copies of both the existing condition HEC-RAS model and the proposed condition 
StorrnCAD model are located in Appendix E5. 

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 1 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. 



FLOODING SOURCE 

FEDERALEMERGENCYMANAGEMENTAGENCY 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS TENTH STREET WASH 

CROSS SECTION 

T e n t h  Street 

DISTANCE' 

FLOODWAY 
BASE FLOOD 

WATER-SURFACE ELEVATION 

MEAN VELOCITY 
(FEET PER 
SECOND) 

WIDTH 
(FEET) 

REGULATORY SECTION AREA 
(SQUARE FEET) 

(FEET NGVD) 

WITHOUT 
FLOODWAY 

WITH 
FLOODWAY INCREASE 
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7.3 Annotated Flood Insurance Rate Maps 

See the Annotated Flood Insurance Rate Maps 040 13 C 1660H, 040 13C 1665 J, and 
04013C1670G on the following page. 



n I LEGEND 
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUh'DATION BY 
THE 1% ANNUAL CHANCE FLOOD 

NOTES TO USERS 
Thls map Is for use in admlnlsterlng the Natlonal Flood lnsurance Program. It does not 
necessarily identify all areas subject to flooding, particularly from local drainage sources of 
small size. The communlty map reposltory should be consulted for possible updated or 
addltlonal flood hazard lnformatlon. 

~ n s  loA annual chance flood (100-year floodi, also known as the base flood. IS the 
flood that has a 1 %  chance of belng equale or exceeded In any given year. The 
Speclal F lood  Hazard Area Is the area subjsot to floodln b the 196 anlual chance 
flood Areas of Spacial Flood Hazard Include Zanes A,  A%, RH. AO. An. A99, V and 
VE. The Base Flood Elevatlon Is the water-surface elevation of the 1% annual chance 

ZONE A No Bus@ Flood Elovclllo~ls do:arnlinod. 

To obtain more detailed information in areas where Base Flood Elevatlons (BFEs) andlor 
floodways havc boon dctcrmiilod, uscrs arc cncouragcd to consult thc Flood Profilcs, 
Floodway Data and/or Si~mmary of Stlllwater Elevatlons tables contained wlthln the Flood 
Insurance Study (FIS) report that accorrlpbnies this FIRM. Users strould be aware that BFEs 
shown on the FIRM represent rounded whole-foot elevatlons. These BFEs ere Intended for 
flood insurance rating purposes only and ahould not be used as the sole source of flood 
elevation information. Accordingly, flood elevation data presented in the FIS report should be 
utlllzed In conjunction wlth the FIRM for purposes of constructlon andlor floodplaln 

ZONE AE Boao F cod Elavutions Qoturminod. 

ZONE AH Flood dcplhs o l  1 l o  3 foe1 (usua!ly areus ol poll din^); Buso Flocd Erovutiorls 
determined. 

ZONE A 0  Flood de Ihs of I to 3 feet (usually sheet flow on sloping terrain]; average 
dsplhs,fetermined. Fcr ereas 31 alluvial fen Iloodlng, velocities also 
determiled. 

ZONE AR Special Flood Hazard Area formerly protected from tha 1% annual chance 
flood by a flood control system that was subsequently dece:\ifled, Zone AR 
ln r l l r a f~s  thnl the former flood control system 1s being realored to provlde ........... protsclion ,,,..,v *..... ..,-. from the 1% annuai cbanca or-greater flood. 

menagernent. 
ZONE AQQ Area to be protected f r ~ m  1% annual chance flood b a Federal flood 

orataction ~ y s t e m  under construction; no  Base ~!ooc Elevntlons 
Coastal Bass Flood Elsvatlons shown on this map apply only landward of 0.0' National 
Geodetic Vertical Uatum ot 1929 (NGVU 29). Users of this FIRM should be aware that 
coastal flood elevations are also providcd in the Summary of Stillwater Elevations table in the 
Flood lnsurance Study report for thls Jurlsdlctlon. Elevatlons shown in the Summary of 
Stillwater Elevations table should be ussd for construction andlor floodplain management 

ZONE V Coastal flood zone wlth velscliy hazard (wave action): nc Bese Flood 
Elevations determined. 

ZONE VE eoastal flood zone with velocity iazard (wave acticn); Base Flood 
Elevatlons determlned. - .  

purposes when they are higher than the elevations shown on this FIRM. I FLOODWAY AREAS IN LONE AE 

Boundarles of the floodways were computed at cross sections and Interpolated between 
cross sections. The floodways were based on hydraulic conslderatlons wlth regard to I The kant floodway free of sncrnachm~nf Is the channel so of thsl a stream the 1% plue snn~~al  any sd]aeent nhanne fioodpl~ln flnnd csn ate~6:hal ha carried m!Ist w~thnllt he 

- 

requirements of the National Flood Insurance Program. Floodway widths and other pertinent 
floodway data are providcd in the Flood Insumnce Study report for this jurisdiction. OTHER FLOOD AREAS 

ZONE X .4rees of 0.2OA annual chence flood; areas of 1% annial chance fiood wlth 
average depths of less than 1 fool or w~th dralnage areas less lhan 1 square 
mlle; and areas protected by ievees fram 1% annual chance flood. 

Certain areas tiot in Special Flood Hazard Areas may b e  protected by f lood cont ro l  
structures. Refer to Sectlon 2.4 "Flood Protection Measures" of the Flood lnsurance Study 
report for information on flood control structures for this jurisdiction. 

OTHER AREAS 

The projection used in the preparation of thls map was Arlzona State Plena Zone 3176 
(centml A & o ~ R ) .  Thn horlrontal datum wefi NADR3, GRSRB sphsmld. Dlffaranc~s In datum, 
spheroid, projection or State Plane zolies ussd in the production of FIRM$ far adjacent 
 jurisdiction^ may result in slight positional differences in map faa ture~ aGmss jurisdiction 
buundaries. 'These dillttrsrl~ws do nut ellecl Ihe tlccuraey 01 Ihiu FIRM. 

ZONE X Areos determined to be al~tside tlie 0.2% onnuol chance floodolain 

ZONE D A r m s  i n  whiah flood holnrds ore ~lndetermined, hut pnsfiihla 

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS 

OTHERWISE PROTECTED AREAS (OPAs) Flood elevatlons on *Is map are referenced to the Natlonal Geodetk Vertlcal Datum of 1929. 
These flood elevations must be compared to structure and ground elevations referenced to 
the same vert ical datum. For information regarding conversion between the National 
Geodetlc Vertlcal Datum of 1929 and the North Amerlcan Vertical Datum of 1988, vislt the 
Natlonal Geodetlc Survey webslte at ~r contact the Natlonal 

Geodetlc Survey at the -following address: 

CBRS areas ar. i  OPAs rre nornially located wlthl~ ar adlacent to Spec: sl Flood iazrrd Areas. 

1 %  ann:~ai ohanca flnndplaln hotlndary 

0.2% unnuul chelica lloodylu~~l boundury 

Floodway boundary Spatial Referenct! Syskm Division 
Natlonal Geodetic Suruey, NOAA ( Sliver Sprlng Metro Center 

Zone D boundary 

1315 East-West Highway CBRS aid 3PA bour.dary 

Silver Spring. Maryland 20910 
(310) 713-31 D l  

Doundaiy divlding Special Flood Hazard Area Zones, a n d  - Iruurttl61y divitlii~y Speci8l Fluotl H H L P I ~  A I ~ H S  01 dillu~et~I 
Basa F~nod E\evalinnfi, flnod depths, or fl.2n1i vtilocitisfi. 

tiusc Hood tlcvul~e~l l111c ond vuluo, clcvu;lur. i t )  IGCI To obtain current elevation, description, endlor location information for bench marks shown 
on this mao, ploasc contact tho Infomlation Scrviccs Branch of thc National Qcodctic Sunrcy I -5 13- 

(EL 887) 
. - 

at (301) 713-3242, or visit its mhsite at httn: / /~~~.nns.noaa.~ov.  Base Flood Eleyalion value where unilxrn wllhln zone: 
elevatlon In feet 

Base map lnformatlon shown on thls FlRM was derived from multlpls sources. Base map 
files were provided in digital format by Maricopa County. Orthophoto images were produced 
at a scale of 1:6000 using HARN for control. Aerial photography is dated December 2000 to 
December 2002. 

* Referenced io h e  Natlonal Geodetlc Vertlcal Datum of 1929 

Crass section llne 

0- -- -- - - -0 rrclnsect line 
This map reflects more detailed and up-to-date stream channel conflguratlons than those 
shown on the prevlous FlRM for thls Jurlsdlctlon. The floodplains and floodways that were 
transferred from the previous FlRM may have been adjusted to conbrm to these new stream 
channel configurations. As a result, the Flood Profiles and Floodwey Data tables in the Flood 
lnsurance Study report {whlch contalns authorltatlve hydraullc data) may reflect stream 
channel dlstences that dlffer from what Is shown on thls map. 

112*07,08~, 33b25a 41" Geographic cosrdiaeles referenced 13 the Nxth American 
Datum of 1983 (NAD 83), Western Hemisphere. 

1000-meter Universal Transverse Mercaior grid tlck 
values zone 12 

5000.foot grid t ckvalues: Arizona Slate Plane 
coordinate Ryfitenr, cantrnl ;lone (FIPSZONF 3176) 
NAD83 (Transverse Mercator) 

Corporate l lml ts shown on this map are based on the best data available at the time of 
publlcatlon. Because changes due to annexatlons or de-annexatlons may have occurred 
after thls map was p~~blished, map users should contact appropriate cammllnity officials to 
verify current mrporele limit locations. 

Renoli mark (LAR sxplanation in N ~ ~ R s  to Llserh senlion 
of thls FlRM panel) 

Please refer to the separately prlnted Map lndex for an overview map of the aounty showing 
the layout of tilap panels; community map repository addresses; and a Listing of Communities 
table contalnlna Natlonal Flood Insurance Program dates for each communlty as well as a 
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MAP REPOSITORY 
~ 

I listing of the panels on which each community is located. Refer to Rapo$ltarles Llst rn on Map lndex 

Contact the FEMA Map Servlce Canter at 1-800-358-961 6 for Infarrnatlon on avallable 
products associated with this FIRM. Available products may include previously issued Letters 
of Mep Change, a Flood Insuralrce Study report, andlor digital versions of this map. The 
FEMA Map Service Center may also be reached by Fax at 1-000-358-9620 and its website at 

EFFECTIVE DATE OF COUNTYWIDE 
FLOOD INSURANCE RATE MAP 

April 16,1988 

EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL 

September 28,1@8a, September 30,1886, July 18,2001 

If you have queatlone about thla map or questlons concerning the Natbnal Flood Insurance 
Program in general, please call I-877-FEMAMAP (1-877-336-2627) or visit the FEMA 
website at -. 

September 30, 2006 - to update corporate Ilnlts, to chan e Base Food Elevatlons, 
to add Base Flood Elevations, to add Spsclal Flood Jsrard  Areas, to change 
Speoiel Flood Heztrrd Areas, to ahenge zow designations, to add roede and road 
names, 13 Incorporale prevlously Issued Letlers of Map Revlslon, and to Incorporate 
prevlously Issued Letters of Map Amendment, 

Far community r i a p  r ~ v i s i o n  history pr ioplo cot~ntywlds mappi~~n,  refer to t h , ~  
Communitv Mnp History tnhle loonted in thn Flood Insuronae Study report far thls 

To deterrnlne If flood lnsurance Is avallable In thls communlly, contact your 
insurance agent cr call the National Flood lnsurance Program al 1-800-838-0820. 
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I I LEGEND 
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUhiDATION BY 

NOTES TO USERS 
Thls map Is for use In admlnlsterlng the Natlonal Flood lnsurance Program. It does not 
necessarily identify all areas subject to flooding, particularly from bcal  drainage sources of 
small size. The communlty map repository should be consulted for possible updated or 
eddltlonel flood hazard Informatlon. 

- - -  - 

THE 1% ANNUAL CHANCE FLOOD 
p~~ 

The 1% la1 chance flood 100 year flood , also known as the base flood, Is the d flood that ha! a 1 X chance o/ being equal. or exceeded In any glvsn year. The 
Speclel Flooo Hazard Area Is the area sublest l o  floodln b the f4'0 anlual chance 
flood Areas ol Spacial Flood Hazard lncluds Zmes A .  A\, k ~ ,  10, AR. A99, V and 
VE. The Base Flood Elevntlon Is Ihe water-surface elevatlon of the ZK annual chance 
flood. 

ZONE A No Base Flood Elovelions do!ornlined. 
To obtain more detailed information in areas where Base Flood Elevatlons (BFEs) andlor 
floodways havc bccn dctormincd, uscrs arc cncaungcd to consult t h c  f lood Profiles, 
FlbOdw~y Data and/or Summary of Stlllwater Elevatlons tables contained wlthln the Flood 
Insurance S~udy (FIS) report (ha1 ~ C o ~ n p ~ n i e s  this FIRM, UYO~S stiould bt) aware Uiat BFEs 
shown on the FlRM represent rounded whole-foot elevatlons. These BFEs are Intended for 
flood Insurance ratlng purposes only and should not be used as the sole source of flood 
elevation information. Accordingly, flood elevation data presented in the FIS report should be 
utlllzed In conjunction wlth the FIRM for purposes of construction and!or floodplain 
management. 

ZONE AE Bosw F uod Elevallons doleririnad. 

ZONE AH Flood dsplhs o l  1 lo 3 f o o l  (usuoll~j oreav ol pending); BUVO Flocd E!evoti0119 
determined. 

ZONE A 0  Flood de ths of I to 3 test (usually sheet flow on sloping terrain); average 
depths &ermined. Fcr areas 31 alluvial fan flooding, veioci!les also 
determi7ed. 

ZONE AR Speclal Flood Hazard Area formerly protected from Iha 1 2  annual chance 
flood by a flood control syslem lhet was subsequefltly dece4lfled. Zone AR 
lndlcalss proiscllon that from the Ihe former 1% annua' flood ckance control or syslem greater Is flood. belng rsslored lo provide 

Coastal Bass Flood El&vatlons shown on this map apply only landward of 0.0' National 
Geodetic Vertical Uatum of 1929 (NOVU 29). Users of this FIRM should be aware that 
coastal flood elevations arc also provided in thc Summnry of Stillwakr Elevations table in the 
Flood lnsurance Study report for thls jurlsdlctlon. Elevatlons shown In the Summary of 

ZONE Ass Area to be protected t ram 1% annual chance flood b a Federal flood 
nrotnctlon svslem under construction; no Bass PLO EIev~t lon8 
3eierii1 Gd. ' 

ZONE V Zoastal flood zone wlth velsclty hazard (wave actton); nc Base Flood 
Elevat~ons determlned. 

I Stillwater Elevations table should be used for construction andlor Floodplain management 
purposes when they are higher than the elevations shown on this FIRtd. I ZONE VE Coastal flood zone wllh velocity iazard (wave acllcn); Base Flood 

Elevatlons determlned. 

Boundarles of the iloodways were computed at cross sectlons and Interpolated between 
crass sectlons. The Tlaodways were based 011 hydraullc conslderatlons wlth regard to 
requiremenh of the National Flood lnsurance Program. Floodway widths and other pertinent 
floodway data arc provided in the Flood lmumnce Study report for this jurisdiction. 

'B FLOODWAY AREAS IN ZONE AE pJ'. ' '3.9.. :c 

The flood*~lay Is th8 channel of s stresrt plus any sd acent floanplaln areas :hat mllst be 
knnt free of ~licrnachmenl SO that t h e  14:, 8nn11al o bnce flnnd csr hs csrrled withn~lt !., ,-' . - .  -. 
&bstantial increases in flood heights. 

1-1 , . .  OTHER FLOOD AREAS 
Certain areas not in Special Flood Hazard Areas niey be protected by f l ood  con t ro l  
structures. Refer to Section 2.4 "Flood Protectlon Measures" of the Flood lnsurance Study 
report for informetion on flood control structures for this jurisdiction. 

ZONE X Arees of 0.2% annual chence flood: areas of 1% ann~ol chanoe flood wlth 
average depths of less than 1 fool or w~th dralnage areas lass than 1 square 
mile; and areas protected by levees from 1% annual chance flood. 

OTHER AREAS The projection used in the preparation of thls map was Arlzone State Plane Zor~e 3176 
(central Arlrona). The horlrontal datum wafi NADR3, GRS80 sphemld. Dlffarencss In dnttlm, 
spheroid, projection or State Plane zones used in the production of FIRMS for adjacent 
jt~risdictinns map rasl~lt in slight positional differences in map ~ M ~ I ~ R B  aCrotis jtrrifidictinn 
boutrdlarios. 'I heue d~ltemnccru du riol zrllect Ihe accuracy ol h i s  FIRM. 
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ZONE X hreos determined to be ol~tside the 0.2% annun1 chance lloodolaln 

ZONE D #.reas in whinh flood h07Rrdfi nre ~lnd~t~rrnined, htlt p ~ ~ . ~ i h l e  

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS 
Flood elevatlons on thls map are referenced to the Natlonal Geodetk Vertlcel Datilm of 1929. 
These flood elevatlons must be mmpared to structure and ground elevations referenced to 
the same vert ical datum. For information regarding conversion between the National 
Geodetic Vertlcal Datum of 1928 end the North Amerlcan Vertlcal Datum of 1988, vlslt the 
Natlonal Geodetlc Survey website at or contact the Natlonal 
Geodetic Survey al the following address: 

b T i  OTHERWISE PROTECTED AREAS (OPAs) 

CBRS areas sr3 OPAs are normelly located w1thl.r or adlacent to Spec;el Flsod 4arard Areas. 

U.2W annual cllonce Iluodpluin boundury Spatial Referenoc Systenl Division 
Natlonel Geodetlc S u ~ e y ,  NOAA 
Sliver Sprlng Metro Center 
131 5 East-West Highway 
Silver Spring. Maryland 20910 
(310) 713-3191 

Floodway boundary 

Zone D bokndary 

CBRS arld 3PA bou~dary 

Boundary dividing Special Flood Hazard Area Zones, end - buu~idsry dividing Sp~citll Floud HULBIJ .\ltlad UI dil l t~itr i \ l  
Bas- Finod El~uatione, flnnd depths, nr flnnd vslacities. To obtain current elevation, description, andlor location information For bench marks shown 

on this map, plaasc contact tho Information Sonrims Branch of thc National Gcodctic Survcy 
at (301) 713-3242, or visit its wehsite at httn:/Ay\*&~.nns.noaa.flov. 

Base elevation Flood In feet E1e;aIion value where unlfor~n wllhln zone; (EL 887) 
Base map informstlon shown on thls FIR!#! was derlved from multlple sources. Base map 
files were provided in digital format by Maricopa County. Orthophoto images were produced 
at a scale of I ;6000 using HARN for control. Aerial photography is dated December 2000 to 
December 2002. 

* Referenced to l?e Natlonal Geodetic Vertlcal Datum of 1929 

Cross section line 

This map reflects more detailed and up-to-date stream channel ~onflguratlons than those 
shown on the prevlous FlRM for thls jurlsdlctlan. The floodplalns and floodways that were 
transferred from the previous FlRM may have been adjusted to conform to these new stream 
channel configurations. As a result, the Flood Profiles and Floodway Data tables in the Flood 
lnsurance Study report (whlch contains authorltatlve hydraullc data) may reflect stream 
channel distances that dlffer from what la shown on thls map, 

Trenvttci Ilno 

112*07108: 33' 26' 41 " Geographic C O C I T ~ ~ ~ R ~ B S  referenced 13 Ihe Nsrth Amerlcan 
Detum of 1983 iNAD 83), Western Hemisphere. 

1000-meter Unlversal Transverse Merceior grld tlck 
values zone 12 

Corporate l imits shown on this map ere based on the best data available at the time of 
publlcatlon. Because changes due to annexatlons or de-annexatlons may have occurred 
after this map was published, map users should contact appropriate carnmunity officials to 
verify current cotporela limit locations. 

5000-foot grid t ck values; Arizona Sla le  Plane 
noordinole NAD83 (Transverse EyGlAnl, Mercator) central ; t o n e  (FIPS70NF 3176) 

Bench mark (see ~xplan~l inn in Nntm to LJsem sftr;linn 
of thls FlRM panel) 

Please rster to the sepamlely printed Map Index for an overvlew map of the county showlng 
the Isyout of niap panels; commul~ily tnap repository addresses; and a Listing of Communities 
tehle contalnlng Natlonal Flbod Insurance Program dates far each communlty as well as a 
listlng of the penels on which each community is located. 

Rlver Mlle 

MAP REPOSITORY 

Refer fo Rspashorlbs Llsl rfl an Map Index 
Contact the FEMA Map Serviae Canter at I-800.358-9616for Inforrnatlon on available 

EFFECTIVE DATE OF GOUNTYWIDE 
FLOOD INSURANCE RATE MAP 

products associated with this FIRM. Available products may include previously Issued Letters 
of Miap Change, a Flood Insurance Study report, andlor digital versions of this map, Tlre 
FZMA Map Service Center may also be reached by Fax at 1-800*3619-9826 and its website at I April 16,1988 

If you have quastlons about thls map or questlona concemlng the Natlonal Flood Insurance 
Program in general, please call 1-877-FEMAMAP (1-877-336-2627) or visit the FEMA 
website at -. 

EFFECTIVE DhTE(S) OF REVISIQN(S) TO THIS PANEL 

September 4,1091, Deoember 3,18B3, Septembar 30,1886, July 18, 2001 

September 30, 2005 - to update corporate limits, to c h a n  e Base Food Elevatlone, 
lo add i aae  Flood Elevatlons. td add Special Flood h z a r d  Areal ,  l o  ohanpe 
Speo~el Flood Htlzcrrd Areas, to ohmnye zole designations, to mdd roedv arid roud 
names, to lncorporele prevlously lssued Letters of Map Revlslon, end to Incorporate 
prevlously Issued Letters of Map Amendment, 

For cornrn~rnlty map revision history prio. to cot~ntywids rnsppil-n, refer to tho 
Community k4~p History tmbls lnonted in the Flnnd Insc~ronoe St t~dy report far lhifi 
]ur~sd~ct~on 

To determlne I f  flood Insurance Is avallabla In thls communlly, cantact your 
lnsurance agent cr call the Natlonal Flood lnsurance Program at 1-800-638-8620, 
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CLOMR - 1 Olh Street Wash - Alice Ave to ACDC 

7.4 Flood Profiles 

See the Annotated Flood Profile 336P from Maricopa County FIS on the following page. 



STREAM DISTANCE IN MILES ABOVE MOUTH Ea  



CLOMR - I ofh Street Wash -Alice Ave to ACDC 

Appendix A: References 



CLOMR - 10'~  Street Wash -Alice Ave to ACDC 
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CLOMR - lofh Street Wash - Alice Ave to ACDC 

Appendix B: General Documentation and Correspondence 

(copies of project correspondence are included) 



CLERK OF THE BOA2D 

BASKET PICK UP 

INrraarcavEaw]%w'g.A L AGWEMENT 

for the 

Design, Utility Relocation, Rights-of-way Acquisitisnn, 
Construction, Construction Management, 

and Operation a d  Maintenance 
of the 

PO'" Street Wash Empro'iiemellt - AKce Aveaaue to Arizolma Canal Dialarsion Channel (ACDC) 
between the 

Flood Control District of Maricopa Csaanty, 
and the 

City of Phoenix 

Agenda Item C-69-85-127-2-00 

This hkrgovzmme~~taI .4gi-eement (IGA) is entered into by and between the Flood Control District of 
Maricopst County, a municipal co~paration and political subdivision of the State o f  Arizona, acting by and 
througk~ its Raard oiDimtors hereinafter calied DISTRICT; and the City of Yhaexzix, a nxlnicipal corpolatlon, 
acting by and through its City Manager, hereirisfter cslled the CITY. 

This Agreement shall become effective as of ihz date it has been execured hy d l  parties. 

DATE FIH.,ED WITH MARHCOPA COUNTY ECOBPlDEIR 

I .  The DFSTKTC'T is elnpow eyed by Arizona Revised Statutes Seci irm 48 -3603, as revised. to cuter into this 
Agreenlenr 2nd b8.s antho~ized the undcrsiglled to execute this Agreement on bel~alf of the DISTRICT. 
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.I. 'Tile CLTI'Y is empowered by Atizon~a Revised Statules Sccilon 11-951 and Article 11, Chapter 11, and 
Sectioll2 oftlnePhoenix City Charter to enter into this Agreement, and has authorized t l ~ c  unde~signed to 
execute this Agrmrnen~ on behalf 01' the CJTY. 

BACKGROUND 

3. 'Che Board of' Directors (Board) for the DISTRICT adopted iPesolution FC7D 93-10 (CS-94-116-5) on 
L3eceinber 8, 1993. The Resolwion authorizes and directs the Chid Engineer and General ~Pvlmlager to 
tlegotiafeIGA(s) wit11 the CITY and othe~ paties, as uecessav. Lo define obligatioi~s and a.esponsibiliiies 
for developing, cost-~l3oring, constructing and niaint:dai~lg a pro,ject or projects TO pxotecl the residents 
along 10" Street Wash from flooding during a 100-yr storm event. 

4. Tbz IlISTRICTand the CITY entered inro an IGA FCD 94014, approved by the Board on May 17,1905 
(CS-05-1 I 6- l j. This IGA autllorizes the DISTRICT LO cost share the design. rights-of-way acquisition, 
coiisiruction and operation and maintenance of two (2) basin features wittliia the 10'" Sireet Was11 
Watershed System. 

5. 10'" Street Was11 Improvements, fie]-eiiiafter called the PROJECT. &gin at Alice Avenue, coilli~~ues :south 
along the 10" Street alignment, and turns west into the ACDC just south of Griswold Street. The 
PROJECT will be designed to convey she 100-ys storrrr flows. The PROTECT provides an uItiulate outfall 
for the loth Street Wash watershed aldfor the two (2) basins. The exisring outfall channel has steep side 
slopes, is ovcrgoun with vegetation, and is unsafe and rrnder capagat:ily. The limits of the PROJECT u-e 
as defined in Exhibit A: Site Map. 

6 .  Tile CITY submitted the PROJECT to the 1PISTRICT for consideration in its Fiscal Year 20051,3006 
Capital Trnprovemenl P r o ~ a m  Prioritization Procedure Process. The PRO$Bi,T scored well and was 
secoxnmrnded by the Flood Coiltrol Advisory Board (FCAB) for incIusion into the DISTRICT'S Five- 
Year Capital Improvemeri t Program. 

7. A public rneeling was conducted by DISTR.IC'r and ClTY staff on Decembe~- 15. 2004. The citizens in 
attendance were in favor of co,npleting this projecl. 

8. The PROJECT will reinove agproxjmately eighty-lour (84) properties from ao existing Federal Emerge~lcy 
Ma~lagernent Agency (FEMA) designated floodplain within the PROJECT vicinity and south of Butler 
Drive. 

PURPOSE OF THE AGREEMENT 

9. The purpose of this IG-A is to identify a141 define the responsibilities of the DISTRICT alld the CITY 
(colIectively identified as PROJECT P.4R'~-mRS), for the design. 1ig11ts-of-way acqujsition, utility 
relocalions, 404-penrlit mitigation, consrruction, construction management, and operation and rr~aintcnallce 
of the PROJECT. 

LO.'rhe PROJECT PAliTNElCS shall sha1-1.: in the cosls for design, iltility r.elocations, rights-of-ivay 
xcquisilion, 404-pex mi t mi tigatioli, co~~stnlctioil, a~d consaucfioil malagarrent. hereinafter called the total 
I'ROJEC'S COST, e:stimated to he $3 .I 00,080. 
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10.1. Corlsfiyctioru nlanzagement sEian be tzssigled a valne of cight percent (8%) of the actual construction 
cost of tile PROJECT plus actaaf. custs for materials testing and survey work assncjabd w i h  
col~st~.u.ction managemelal. Bf construction ~nanagement services are accomplished unda coxwacr, 
the constru~tion lnanagement costs shall be the actual cost for the conlracted constr~ction 
management services plus the actual costs for mzterials kscing and survey work. 

10.2. 'rbe PROJECT COST shall include landscaping and aesthetic features as alkwed by [be 
DISTRICT'S "Policy for the Aesfheljc Treatment and ~ a n d s c a p i n ~  o l  Flood Control Projects" 
(Policy). Additioriai landscape features and park amenities,, if cornpatihie with the PROJECT 
hnctioa, may be ilacluded ixl the PROJECT c;onslruction at the reqliest of the CITY. and solely at 

,nl costs. the CITY'S cost plus the associated cailsiructiol~ managenln 

11. I .  Fux7d fifty percent (50%) of the I>RO.ECT cost, estira~aied tc, be $3,100,000, n~l i ing  the 
DISTRICT'S estimated cost share $1,550,000. i)lSTMFCT funds will be from lhc DIS'FRBCT's 
secoi~dary tax levy revenues and the DISTRICT funding shalI be based 011 the availability of the 
DISTRIC'I' Caj~ilall Iinpruvemcnh Program budget fnnding. 

1 l.2. Serve as lead agency for the design using in-house design staff, utility relocations, rights-of-way 
acq~~isitions, co~istruction and canstructio~~ management of the PRO-TECF. 

1 I .2.1. Upon completion and acceptance of the d e s i p  af the PROIECT. invoice llme CITY for 
their cost share obligation for design. 

11.2.2. IJpon award of a corltract for constriiction of the PROJECT, invoice the CITY for one- 
half (112) of their cost share obligation for constructim and construction management, 
plus their cost share for rights-of-way acquired by the DISTRICT and utilities relocated to 
datc. The DISTRICT shall invoice ll~e ClTY for the costs for requested non-fl ood control 
or additional landscaping features, as described in pilrapaph 11.3 no more frequently 
than quarterly, as the costs are incumed. 

1 1.2.3. Non-flood control related featules, if colngatible wit11 the PROJECT function, ]nay br 
included in the PROJECT at the request of the CITY, with the associated design, r-ights- 
of-way, utiIity relocation, construction and construction management costs paid soleliy by 
the CITY. 

J 1.2.4. Upon coimgletion md acceptance of consm~cticn of tfle PROEC'I', prepare a final 
accounting including change orders and constructio~ managcrne~lt costs not previolrsly 
paid, md invoice the CITY foi- the remzinder of their cost share for constructjon, 
constnlction 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 conrrol or landscaping featul.es, covered by paragraph 1 1 2. 

11.2.5. Pa~ticipate in the final inspectioil of the constructed PROJECT wit11 the CCY. 

11.3 Obtain lights-of-way 1-eyuired fol-the PROJECT, and convey to the CITY rights-of-way acquired 
for the PROJECT upon completion and acceptance of the PRO.IECT. Any 1;ind and/or prolmtlty 
purchased by the DISTRICT and conveyed to t l~c  ClTY sliall be for specific flood control 
purposes, aid should that land and/or properly cease to be used fo~.flood conhol purposes, said 



Jand a~idlor property sllall revert lo the DIS'TWZCT. Vpon said revs-sioi~, a11 a~noulits paid by rhe 
CITY for S U G ~  pacel{s) shall be reiinbmsed to the C71TY. Staid  eversion sllall be effectuated 
through judicial proceedings instituted by (he DISTRICT in a cot;rt of general juksbiction (he 
State of Arizona. As reqi~ii-ed by Arki011a Rcviscd Statutes Section 48-3603.1. if ail or apart of 
this property is subsequently sold by the CITY as undeveloped propcrty for a price excreding the 
original sale price, the DISTRICT shall be rejmbursed Poi- the plo-I-ata mount of the cosr shxe 
paid by the DISTRICT for such parcel(s). 

1 l.4. Coordinate utility relocatio~~s required for the PROJEC'I'. Utilities withoul prior lights shall be 
relocated at the owner's expense. Costs for those relocated utilities with prior righls shall be a 
PROJEC'F COST. 

11.5, Elect to do the design work for the PROJEC'I' in-house. 'The DISTRICT'S actunli cosl of the 
design will be included in tile total PROEXT COST. The DlSTRTCT will document it;s actual 
cost and provide it lo the CITY. 

I 1.6. Provide the 30%, 60%, 9Q4fi, 100% and final plansand specibicseioras as well as all change orders 
for both design and const~ibction of the PROJECT elements to Lhe CITY for re~lie~v, commeil and 
concursence before final approval. The CITY will review and return ihese submittals within no 
more than 3 weeks frgm date of submittal. 

11.7. May participate with the ClTY in an a~lnud inspection of the PROJECT. Ally deficicncjes 
relating to flood control that can be corrected by the CZ'II'Y using available resouices shall be 
corrected within the sixty (60) caIendar days. If the CITY has not taken corre~lIve artion with~n 
this lime, the DISTRIC'l' reserves the right to pe~3omi the con-eclive action and the CI'I'Y shall 
reimburse the DISTRICT for all actual costs incurred by the DISTRICT \vithin thirty (30) 
calendar days of receipt of an invoice from the DISTRICT. 

1 1.8. Reserves the z-ight to review and comment on the design a~d/orcoilstriiction of my fi~turechanges 
or rnodjficatioils to the PROJECT that may affect the hydraulic function of elne PROJECT, as 
delerained by the DISTRICT. 

11.9. Agree that the language shall be included in h e  DISTRIC'Ys coiltract documents for the 
construction of this PROJECT to name die CITY as an additional insured lo the sane extent as 
the DISTRICT; To indemnify and hold the CITY iaarrazless to the same extent as the DISTRICT; 
and the CRY shall be named a third party beneficiary of the agreement between the Contractor 
md the DISTRlCT. 

1 I. 10. Implement the United Stales A m y  Co~ps  of Engineer's (TJSACOF,) Section 404 Environmental 
Permit mitigation requirements. 

1 1.1 1. Provide record drawings ("As-Built7' Plans) of al l  new construction for the P R O E L T  to the CITY 
upon completion and acceptance of constructi~n. 

11 .12. Conduct public meetings, info~mation ca~npaigns, 01 other public involve~nent activiries as i l i~y  be 
required for the design a:ld const! uction of the PR 03ECT. 

? 1.13. Issue invilation O F  bids, receive. protect and open bids; dctel-miine the lowcst responsible 3116 
qualified bidder; award the colitract 2nd issue the Not~ce to Proceed for construction ~f the 
PROJECT. Construct the pro,jece in accordance with TitIe 34. 



12.1. F ~ n d  fifty percent (50%) of t?le PROJECT COST, estiinatecl lo be $3,100,000, making the 
CITY'S estirmted share to be $1,550,000. 

12.1.1. R~ilnburse the DISTR-ICT within thirty days (30) of ofan invoice in accordance 
with paragraphs 12.2.1 through 12.2,.4. 

12.1.2. The CITY'S Funding will he provided from its general fund. 

12.2. Participate in the plan and specizl provisio~b review and approval process witl~in the allocated time 
fi-ame. Also, paxlicipate in review and approval of change orders during design and constiuction 
of the PROJECT. 

12.3. Participate in ali public involvement activi1:ies for the PROJECT. 

12.4 Provide all CITY owned and controlled riglmts-of-way rlecesszly for tlae PROJECT, and not 
specifically purchased for this PROTECT,.at no cost to the PROJECT. 

12.5 Be solely responsible for, and assume ownership, liability, operation, and maintenance of the 
PROJECT upon compbtioa and acceptance of the PROJECT. 

12.6 Be responsible for the operation and maintenance for the PROJECT to conform to the Phoenix 
Street Maintenance Division B'olicy and Procedure 4.14. The C F Y  is also responsible for repair 
or replacement as necessary of all features or structures of the PRO3EC;T at no cost to the 
DIS~NC:T. 

12.7 Be responsible to schedule and invite the DlSTRICT to pasticipale in a11 annual inspection of the 
PROJECT. Any deficiencies relating to flood. co~trol  that can be col~ecied by the CITY, using 
available 1-esousces shajl be corrected within sixty (60) calendar days. If the CITY has not talcen 
corrective action within this aiinc the DISTRICT reserves the right to perfoi~n the corrective action 
and the CXTY shall reimburse the DISTRHCT for all actual costs iilcklrred by the DISTRICT 
wilhin thirty (30) calendar days of receipt of an invoice horn the DISTRICT. 

12.8 Obtain DISTRICT'S review and comment on the design and/or construction of any future changcs 
or modificalions to the PROECT that may affect the hydraulic function of the PROlECT and 
resolve and/or i~lcorporate the DISTRICT'S comments into bhe future I'R03ECT rnodlificatior~. 

1.2.9 Cause to be rekocated at 110 cosl to the PRCB.F,CT a31 utilities within its jurisdiction that are in 
place by permit andlor without prior rights. 

12.10 Identify a C!TY employee to paticipate in the construction illspection process and coordinate tllz 
consl~vction with the DISTRICT. 

12.1 1 Upoal completion of the Ir'!$0.6ECrT', be responsible for preparing and subixitting 1,etter of Map 
Revisioii (LOhLR) to the regulated floodplaiii in the I'RO.IEC'B' area to Federal Emcrgcncy 
Managerneilt Agency (FEMA), at rno cost lo the PROJECT 

I I Y ~ . w U . I ~ I 1 I * 1 " ~ l l l l A I I . ~ w ~ ~ ~ " " , ~ " " " ~ ~ ~ ~ ~ ~ ~ ~ m ~ ~ ~ ~ ~ " , ~ ~ ~ ~ " ~ ~ ~ ~ # " , m ~ , ~ ~ ~ ~ ~ ~ m w ~ ~ , ~ ~ t " ~ , ~ ~ ~ m ~ ~ . ~ . ~ ~ ~ ~ " ~ , " ~ m . ~ , " , ~ ~ ~ . < ~ , ~ ~ " " m ~ ~ ~ ~ ~ " ~ , " ~ ~ ~ " " I I ~ * ~ * I I * I U I ) " p W L P I > ~ w " ~  
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13,  AD^ pornits required by a PROJECT FAKTNEX for Lhs PRO.ECT shall he issued by the approp1-iole 
PRO.W,CT PARThTER, at no  cost 1.0 thz BRrSJECI. 

14. Each party to !%is Agreement may with mutual writ~e~i agreemc~mt of all palties delegate te'esponsibili6es to 
auolher p'xty. Any delegation, however, shdl not relieve the delegating party of its oligin~l 
responsibilities as defined hcrein. 

is. In khe case of any dispute over any items in this .4gseh?mefii, &be paskies agrde to ilse their best eff~ris axid 
enter into good fahh 11ego~iarJons to resolve Lhe disputed anatters. However. this shall no1 Ijmi! the rights 
c)f the psriies to seek any 1-ernedies provided by law. 

16. Both palties to this Ageemetlr shall :ake reasonal?le and necessary actiolis within their authorjty iocnsure 
that only stonn water is discharged into the PR@.TRCT. and thae such discharges into the PROJECT 
comply at the point of discharge with any applicable requirements of the Clear1 Water Act, Arizona 
Pollu~ant Discharge EJilnillzti on System {AZl3DES) or my other applicable discharge requirements, 
including any permit requirernenrs. 

17. Each of the PROJECT PARTNERS to this Agreemeni (indemnitor) shall, lo the extenkpe~ssil~lebyl;aw, 
indemnify, defend and save hannless the others (indem~itees) inciuding agents, officers, directors, 
governors and enlployees tilereof, from x~cl agaillst any loss or expeuse incurred as a result of any clainlor 
suit of any nalure whatsoever, which arises out of indemnitor's negligent or wrongh1 acts or onlissions 
ptlrsua11~ lo this Agreelneut. Such indemiiication obligation shall e~~con~pass  any personal injury, death 
or prol'erty damages resulting from [he inderru~itol-'s negligenr or wrongful acts or omissions, as well as 
reasonable attoiney's reesl court costs, and other expenses relating to thc defense against claims or 
litigatiorl, incurred by the indemitee. ll~demnitee shall be liable for thek own negligence or ~wongful acts 

0 as provided by law. 

J 8. All   lot ices or demands upon ally party to this Agreement shall be in writing and shall be delivered in 
pcrson or sent by hail  addressed as follows: 

Flood Control District of Maricopa County 
Cliief Engineer and General Manager 
280'1 West Durango Streek 
Phoenix, AZ 85009-6399 

City of Phoenix 
Attn: Street Transpoltation L>eparl~.neril, Director 
200 West Wash-hgton Street, 5"' Floor 
Phoenix. AZ. 85003- I G l 1  

19. Each PROJECT PARTNER to this Agreeinenf will pay for and not seek reimburselnent ioi its own 
personnel and administrative costs associaied :with this PROJECT', including but not limited to &he 
followirig unless specifically identified otherwise in this Agreement: operation, maintenance. permilling, 
manageinei~t and aadministxsttion. 

20. 'This Agreement shall expire ill tell (1 0) yeais froin the datc oi  recording with the Mwicopa County 
Recorder, or upon completion oftbe PROJECT and after 211 tunding obliga~ions andreimbursemen~s have 
been satisiied in accordance with this A g ~ ~ x m c i ~ t ,  whichever is LBe first to occur. The operation and 
maintenance responsibilities of \his Agreement shall survive expir:ition of the Agseement. However, by 
mutual written agreement ofall parties, this Agreement may be amended or terminated. 



21. This Agrea~e r~ t  is s~jbject to cacellakioaa by any party pursnant to Sthe pph~visiol~s of ATiz~na Revised 
Statutes Sw,tion 38-51 I .  

22. Attached to tl~is Agcement or contained her& are h e  written deternlinati~ns hy the: iippropiate attorneys 
for [he parties tothis Agreement, ihat U~ese agencies are autho~ized under the laws of the State of A~izoua 
to enter into this kgree~r~cnt md that it is h proper fonn. 

23. li' iegislarjorh is enacled after the effective date of this Ageernttnt, which changes the relatjo~~ship, or 
:itnacture of o11e on. more parties Lo this Agreement. the parties agree ihat this Agreement shaU be 
renegotiated at the wl-itten 1-equest of either party. 



I Recommended by: 

I 'Timothy S. Phillips, P.E. Di~te 
Acting Chief Engineer and General Manager 

Approved and .Accepted: 

By: tm %! ' JUN 2 2  2005 V w w -  
't b .  Chairman;. B o;u d uf Di~i:~r<:ors Date 

Attest: 

'She foregoing Intcrgove~~~rnen~al Agreement FCD 2005A001 has been reviewed pilrsuant to kizona Revised 
Statutes Scction 11-952, as anlended, by tile undersigr~ed Gcneral Counsel, who has detennirtzd that it is in 
proper f m n  and within the powers and authoriry granted to the Flood Control Distlict of Maricopa County 
under the Isbs of tlw State of A~izona.  

i' / 
................ .-'-,., -..-s . {? ' ,,.!<. 1.' ..... ,:w ,( ;: :!.. .- <:- ,,q,t<fi;ce; ..% ,$ ,i';!,, ,;... ':4<.cpz,, .y.:;,,;>p;. ,% j / ,j t;.., 

: 3i;ena-al Counsel ,! i... ' 
... 

~ ~ . l . ~ . . , ~ l * L " " . I D I . . ~ " ~ " ~ " . ~ . ~ ~ ~ ~ ~ ~ " " . ~ ~ ~ * ~ ~ - ~ ~ ~ , ~ ~ ~ ~ ~ " l X L I I I ~ . ~ Y U . . U , . ~ ~ ~ ~ ~ " ~ ~ . , " " , ~ ~ ~ . ~ ~ ~ ~ ~ u " ~ ~ ~ . ~ " ~ ~ ~ ~ " o ~ ~ . " m " ~ ~ . ~ ~ ~ - , ~ " ~ - . ~ ~ - . ~ . ~ ~ w " ~ ~ ~ ~ . m  
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City of Phoenix, a, Muaicipd Coa-poratiort 
Prauk Fairbanks, City Fdaua g ~ i  

Acdng Street Trmspos-ta tion ~ e ~ a f t m e r t l  I3irector 
Lbu . _ .  - . * - .  ' ,  

1 

- 
Date 

The foregojlrg Ilaiergovernmentat Agr~emenr: PCD 2005A00 I has been T ~ V I Z W P ~  p u ~ ~ u a n t  lie, Arizala Relrised 
Stawes Section 11-Q52, as arne~~dcd, by the ~lnrlersigned atlorney viho has determined thal it is an praper form 
and within the power and nufl~ority grantcd to the City of Phoermlx undw the laws of el~e State of ALrizoua. 





CLERK OF THE BOARD 

- .  
M A R I C O P A  C O U N T Y  R E C O R D E R  

H E L E N  PURCELL 
2005-1917236 1 2 / 2 0 / 0 5  1 4 : 2 7  

AMENDMENT NO. 1 
FCD 2005A001A 

for the 

10"' Street Wash Improvements, 
Alice Ave~lric lo Arizona Carm;ll Diversion Channel (ACDC) 

between the 

Flood Control District of Maricopa Counly, 

and the 

City of PI~oenix 

Agenda Item: C-69-05-127-2-0{~ 

This Arnendmeut No. 1, also known as, I~~tergovernmental Agreemen1 [IGA) FCD 2005AOOIA (Amendment 
No. I )  to IG,4 FCD 2005A00I (the Agi-eernent), is ::ntered into by and between the Flood Control Distsrctof 
Maricopa County. a ~nunicipal corporation and polit~cal subdivision of the State of Arizona, acling by and 
through ils Board or  Directors, bereinafrer called the DIS7'RlCT: and [he City of Phoenix, a municipal 
corporation, acting by and through its City M:il;agcr, herel~al'tcr called the CITY. The CITY and the 
DISTRICT are collecli\:~tly referred lo as "PP,RmS" 

This Amendme~~ t  No. 1. IGA FCD 2005AOO1A to XGA FUD 2005A001 sliall become effeclive as of the date it 
113s been executed by all parties. 

DATE PILED WIT13 MARICOPA C0UN'I.J' RECORDER /$ BL 20 -dm5. 

IGA FCD 2005A001 A PC3 580.05.31 Page I of 6 



The DISTRICT is empowered by Alizona Reviscd Staiules Seciion 48-3603. as revised, to enter into this 
Anlendment No. 1 and has authorized the undersigned Lo execcte this Alncndmsnt No. 1 on bchall of the 
DISTRICT. 

The CITY is empowered by Arizona Revised Statuces Seciion 11-95 1 and Article II, Chapter IT, and Section 2 
of the Phoenix City Charter to enter into this Amendment No 1. and has authorized the undersipled lo 
execute tl~is A i ~ e ~ ~ d m e n t  No. 1 on bebalf of the CITY. 

BACKGROUND 

'The 10"Street Wash Improvements, Alice Avenue to ACDC, hereinafter called the PROJECT, was aulho~ized 
by the original Agreement FCD 2005A001 on June 22,2005 (C69-05-127-2-00). The PROJECT is cunently 
under final design. The Agecment identified the DISTRICT as the lead agency for design. which includcs 
associated landscaping design. The Agreement also identified that the actual cost: of design, i~~c'ludi~lg design 
work performed by DISTRICT shff, would be i~~cluded in thc lotal PROJECT cost. The total PROJECTcost 
will be shared 50/50 belween the DISTRICT and the CITY. 

In order to expeditc the design process thc DISTRICT and the CITY have dctcrmined lhat outside et~gineering 
col~sulting services could be used for the design of Llle PROJEC'!'. The origind intent [or design or the 
I'lXOJECT was lo utilize DISTRICT "in-house" design slaff to prepar-e the desigl~, plans alld specificalions. 
The DISTRICT and the CITY have identified that tlle landscape des ig~~  for the PROJECT could best be 
provided by CITY staff. The origirlal intent for design of the PROJECT war to utilize a DISTRICT "(hx-call" 
Landscape Architect to assist in the landscape design. 

This Amendment No. 1 shall authorize the DISTRICT to utilize oi~lsideengix~ee~ing consulfinp services for the 
prepu-ation of the design. pIans, and specifications for the PROJECT. The actuaI cosls for the outside 
engineering consulting services will be shared between the CITY and the DISTRICT in accordance with thc 
original IGA. This omendrnznt shall also authorize the CITY to be the lead agency responsible for the 
landscape design for the PROJECT. The CITY'S actual costs for thc landscape design including, in-house 
staff performing such design, will be included in the total PROJECT cost, and will bc shared betweal the 
CITY and the DISTRlCT in accordance with the o~iginal IGA. T11e estimated cost of the landscape design is 
$30,000. This Amendment No. 1 does not change the estimated total PROJECT cast of $3,180,000. 

PURPOSE OF 'FHE AGREEMEXT 

The purpose of this Amendment No. 1 is to allow Lhe CITY to peiforln the landscape desiga for this PItOJECT 
aiid receive credit for its cost and to authorize the DISTRIC-I to utilize outside engineering consulting se:!*ices 
for lhe preparatioil of the design, plans and special provisions for the PROJECT. 

TERMS OF AGREEMEK'F 

1 .  The DISTRICT shall: 

1 . 1 .  Coordinate with tilt CTTY's Landscape Architect stalf to prepa:e construction docunle~lts ioi- the 
PR 0 JEC'T. 

1.2. Jncc)rpo~ate landscape plans, special probisions, and bid items received from [he CUY illto the 
overall PROJECT co~~st~vction documents. 

IGA FC13 200SA001 A PCN 580.05.31 Page 2 o f  6 



f .3. Review and comment on the landscape design, plans and special provisions prepared by the CITI-. 

1.4. Review the CITY's actual cost for the landscape design and account for that cost by providing a 
c r d i t  to the C I R '  for fifty percent (50%) of the landscape design costs incurred by the CITY 
touSards the CITY' s overall total PROJECT cost. 

1.5. Utilize lhe DISTRICT'S procuren~cnt process to solicit oulside engineering consulting services in 
order to e spd i t c  and complete the PROJECT design, plans and specifications. The cost of the 
outside consultant services wiII be shared betbileen the CTTJ- and the DISTRICT in accordance with 
thc original IGA cost share percenlages. 

2. The (ll'l-Y shaI1: 

2.1. Provide the landscape design using "i:la-house" staff. 

.2.1..1. Utilize base sheets provided by the DlSTRICT to prepare the landscape. plans. 

2.1.2. Estimated cost for the Iandscape design is $30,000. 

2.2.  Provide 6070, 90% and 100Yi landscape plru~s, 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 
1,IISTRICT for inclusion in calculating the total PROJECT cost and the CITY's credit. 

2.5. Receive a credit of fifty percent (58%) of the Iandscape design costs incursed and such credit shall 
be applied to the CITY's final constmctioil cost share payment. 

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

3. This Amendment No. 1 governs where terrns conflict with the Agreement. However, the Agreement is 
applicable ilnless specificalIy changed by this Amendment No. 1. The paragraph numberil~g in this 
A~nendment No. 1 is coincidental and is not intended to indicate that these same numbered paragraphs in 
d ~ e  Agreement are. being replaced in their entirety. 

4. This Amendrnenr No. 1 sball expire five (5) years froin the date of recording with the County Recorder or 
upon completion of the PROJECT and after all funding ol>ligntions and reimburseinents have been 
satisfied in accordance with this Ainendrnent Xo. 1,  whichever is the first to occur. However, by rnutual 
written agreeineat of all parties, this Alnendmenl No. 1 may be amended or terminated. If this PROECr" 
is terminated for any reason, funds all-eady paid to the DISTRICT aid not co~ltracttrally obligated ior t l ~ r  
PROJECT, shall he reimbursed lo the appropriate parties. 

5.  'J'l~is Amendment No. 1 is subject lo cancellation by either party pur5uant to tbe provisions of Arizona 
Revised Sta~utes Seciioll38-5 1 1. 

* 
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6. Attached to l h i s  Amendment No, 1 or contained h ~ r e i n  arc; the writte~ detenninalions by the approprjatz 
attorneys for die parlies to this Alnendnlent No. 1, Lhat these agencies art axthorized under the laws of the 
State of Arizoi~a to enter into this Aniendment No. I and lhat it is in proper form. 

7. If legislation is enac~ed afler the effective datc of this Amsndment No. 1, which changes the relationship or 
structure of one or more parties to this Amei~clmenl No. 1, the paflies agree that this Amendment No. 1 
shall be renegotiated at the written requesl of any party. 
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FLOOD CONTROL DESTR11CT OPT MARICOFA COUNTY 
A MlaniripaI Corporation 

Recornrnellded by: 

Timothy !3.?hillips, P.E. Date 
Chief Engineer and General Manager 

Approved and Accepted: 

By: 

Attest: 

I 

The foregoing Ameildrnent IGA FCD 2005A001A has been reviewcd pursuant. to Arizona Revised Statutes 
Seclioll 1 1-952, as mended, by the undersigned General Counsel: who has determined that it is in proper forrn 
and within the powers and authority granted to the Flood Control District of Maricvpa County under the laws 
of the  State of Arizona. 

e - 
LGA FCD 2005~400 1 h PCN 580.05.31 Page 5 of 6 



C 1TY OF PHOENIX, a Municipal Corporati011 
Frank Fairbanks, City Manager 

By: ---- -- 
Datc 

Acting Strcet '&ansportation Di$ccor 

Attest: 

By: /0/l9/os 
~crja%iiy C1e1-k ~ a &  

7 he forcgoillg A m e ~ ~ d m e l ~ t  IGA FCD 2005A001A has bcc i~  reviewed pursuant to Arizona Revised Statues 

I @ Section i 1-95?, as amended, by tho undersigied attorney who has detami~ied that 11 is in pniper ioml 2nd 
withiu the poner  and autl~ority granted to the City of Phoenix under I l ~ e  laws of the State of Arizona 

gms. Sec4;,,- 
By: i" ,,! - .- l f i  j / ~ ?  I@$ 

'Q  
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111. Construction management \ + i l l  be assigned a \,slue o f  8% of actual construction 
costs plus actual costs for ~naterial testjng, surveying elc. during cons~ruc~ion. 

IV. DISTRIC'T and CITY funding oftheir respective cost share could occur as late as 
FYO6/07 orFY07108 as CIP budgets permit. 

V. Based on input received fiom citizens at the public meeting held on December 
15, 2004. the storin drain system is the preferred alterliative selected by citizerls 
to be carried for\vard for final design. 

7. 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. 

8. The rights-of-way already owned by the PROJECT PARIWERS ~vill  not be included as a 
PROJECT cost. Any additional rights-of-way and/or ternporar) constl-uction easernenls 
acquired for the PROJECT will be included in the PROJECT cost and will be shared in 
accordance w it11 paragraph 6. 

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

10. Because of the history of public interest on the previous 10th Street Wash pro-jects, the 
CITY and the DISTRICT will conduct public meetings for the PROJECT as required. 
PubIic involvement costs will be col~sidered an actual design cost. 

11. The CITY and the DISTRICT acltnowledge 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 Mernora~~dum of linderstanding, 

Street Transportation Director, City of Phoenix 

Tllornas E. Callow, P.E. Date 

Acting Chief Engineer and General Manager. Flootl Contra1 District of Maricopa County 

-<L [LA- . - 

Timothy S.  hills, P.E. Date 
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CLOMR - I dh Street Wash - Alice Ave to ACDC 

Appendix C: Survey Field Notes 

No additional survey was performed as part of this project 



CLOMR - 1 0Ih Street Wash - Alice Ave to ACDC 

Appendix D: Hydrologic Analysis Supporting Documentation 

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

Appendix E: Hydraulic Analysis Supporting Documentation 



CLOMR - 10" Street Wash - Alice Ave to ACDC 

Appendix E l :  Roughness coefficient estimation 

Not applicable for storm drain analysis. 



CLOMR - loth Street Wash - Alice Ave to ACDC 

Appendix E2: Cross Section Plots 

Not applicable for storm drain analysis. 



CLOMR - loih 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 - I 0Ih Street Wash - Alice Ave to ACDC 

Appendix E4: Analysis of Structures 

No separate modeling of structures was performed. 



CLOMR - 1 oth Street Wash - Alice Ave to ACDC 

Appendix E5: Hydraulic Calculations 

Effective FEMA HEC-RAS Output 
Proposed Condition HEC-RAS Output 
Proposed Condition StorrnCad Output 
Hydraulic Computations for catch basins and inlet structure 
CD containing electronic files of above analyses 





Tenth Street Wash Plan: F~nal Geom4, Final Flows4 3/7/2005 
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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 
CROSS SECTION 0.24 
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Station (ft) I 
Tenth Street Wash Plan: Final Geom4, Final Flows4 4/27/2006 

CROSS SECTION 0.48 
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Scenario: 100-yr Storm Event 





Profile 
Scenario: 100-yr Storm event - normal depth 

Elevation (ft) 

Profile: Alice Avenue to Butler Drive 
Scenario: 100-yr Storm event - normal depth 100-yr HGL 

,-- Ground Surface 

Up. Invert: 1,233.31 ft 
Dn. Invert: 1,232.93 ft 
L: 49.00 ft 

Size: 78 inch Up. Invert: 1,233.80 ft Size: 90 inch 
S: 0.0080 Wft Dn. Invert: 1,233.31 ft S: 0.0078 wft 

S: 0.0080 ftlft S: 0.0080 Wft 

Size: 78 inch 
S: 0.0079 Wft L: 61 .OO ft 

Size: 90 inch 
S: 0.0080 Wft 

Title: 10th St Storm Drain 
p:\ ... \stormcadd\clomr\l 0th st clomr 0721 06.strn 
07/21/06 04:34:52 PM 

52 Engineering & Environmental Design 
O Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1666 

Project Engineer: ALU 
StorrnCAD v5.5 [5.5006] 
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Elevation (h) 

Profile 
Scenario: 100-yr Storm event - normal depth 

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

1 Label: P-15 

Up. Invert: 1,228.64h : ; $f:Lv',R 1.226.5OR Up. Invert: 1,22598 h /Label: P-4 Label: P-1 
Size. 90 inch Dn. lnvert 1,231.05 R Dn. Invert 1,227.50R Dn. Invert: 1,225.98 h Dn. Invert. 1.225 49 h L: 130.00 R L: 119.00 R L: 125.00 h 

Up Invert 1,224 15 h 
Label: P-3 

up lnvert: 1,223.10 h Invert 13221.96R 

S: 0.0082 ftlft Size: 90 inch Size: 90 inch L: 149.00 h L 149.00 f i  L 131.008 L 122.00 R Invert 1'224.52h Dn. Invert 1,224.15 R 
Size: 96 inch L: 117.00 fl Dn. Invert 1223.24 fl : Dn. Invert 1,p2.46 h Inven 1.221.90 

Size: 90 inch Size: 90 inch Size: 96 inch Size: 96 inch Size: 96 inch L: 93.00 ft L: 228.00 R L: 35.00 R L: 160.00 fl L: 15.W R S: 0.0080 hih 8 0.0080 M S: 0.0081 Wfi S. 0.0077 Wfi $3 0 0039 hm S: 0.0040 Wft S. 0.0040 WR S: 0 0040 WR Size: 96 inch Size: S6 inch Size: 96 inch Size: 96 inch Size. 96 inch Size: 10 x 10R 
S: 0.0040 ftlft s: 0.0040 WR s: 0.0040 hih S: 0 . ~ 4 0  M S: 0.0040 WR S: 0.0040 tun 

Title: 10th St Storm Drain 
p:\ ... \storrncadd\clomr\lOth st clornr 072106.strn 
07/21 /06 04:37:30 PM 

J2 Engineering & Environmental Design 
O Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1666 

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

Combined Pipe\Node Report 

Title: 10th St Storm Drain 
p:\ ... \stormcad\lOth st clomr 0721 06.stm 
07/24/06 09:46:42 AM 

J2 Engineering & Environmental Design 
O Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1666 

Project Engineer: ALU 
StorrnCAD ~ 5 . 5  [5.5006] 

Page 1 of 1 

Full 
Capacity 

(cfs) 

1,070.06 

1,153.63 
1,153.63 

2,663.21 
1,275.43 

1,272.28 
1,279.70 

1,247.30 

1,053.07 
1,067.14 
1,073.43 

1,071.23 
1,073.52 

1,267.69 

1,255.75 

1,386.81 
1,150.53 

871.68 
869.94 

871.65 

870.82 
869.05 
872.53 

937.80 
864.20 

1,278.04 

Label 

P-4 

P-3 

P-2 
P-I 
P-14 

P-13 
P-12 

P-11 

P-10 

P-9 
P-8 

P-7 

P-6 
P-17 

P-16 

P-15 
P-5 
P-24 

P-23 
P-22 

P-21 

P-20 
P-19 

P-30 
P-31 
P-32 

Upstream 
Inlet 
Area 

(acres) 

0.00 

0.00 

0.00 
NIA 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 

0.00 
NIA 

Upstream 
Node 

10+38 
8+10 

7+75 (Str) 
Str 1 
23+25 

21+95 
20+43 

18+94 

JCT #3 
16+26 

14+95 

13+73 
12+48 

25+39 

24+77 
24+28 
11+31 

34+27 

33+01 
31+77 

30+46 
29+16 

27+93 
36+07 

26+66 
JCT #4 

Upstream Inlet 
Rational 

Coefficient 

0.00 
0.00 

0.00 

NIA 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

NIA 

Average 
Velocity 

(ft/s) 

12.63 
12.72 

12.81 

13.20 

11.02 
11.09 
11.16 

11.23 

12.05 
12.11 
12.24 

12.29 
12.35 

10.23 
10.46 
10.76 

12.49 
12.75 

12.84 
13.05 
13.14 

13.35 
13.44 

12.66 

13.53 
10.16 

Upstream 
Invert 

Elevation 
(ft) 

1,224.15 
1,223.24 

1,223.10 

1,221.96 
1,232.09 

1,231.05 

1,229.84 

1,228.64 
1,226.96 

1,226.50 

1,225.98 
1,225.49 
1,224.99 

1,233.80 
1,233.31 
1,232.93 
1,224.52 
1,241.92 

1,240.91 

1,239.92 
1,238.87 

1,237.83 
1,236.85 

1,243.36 

1,235.83 
1,234.29 

Downstream 
Node 

8+10 
7+75 (Str) 
Str 1 

0-1 
21 +95 

20+43 

18+94 

JCT #3 
16+26 
14+95 

13+73 
12+48 

11+31 

24+77 
24+28 

23+25 
10+38 

33+01 

31 +77 
30+46 
29+16 

27+93 
26+66 

34+27 
JCT #4 

25+39 

3escription Upstream 
Inlet 
CA 

(acres) 

0.00 

0.00 

0.00 
NIA 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
NIA 

Length 
(ft) 

228.00 

35.00 

160.00 
15.00 

130.00 

152.00 
149.00 

149.00 
1 19.00 

131.00 
122.00 

125.00 
117.00 

62.00 
49.00 

103.00 

93.00 
126.00 

124.00 

131 .OO 
130.00 
123.00 

127.00 

180.00 
66.00 

61 .OO 

Downstream 
Invert 

Elevation 
(ft) 

1,223.24 
1,223.10 

1,222.46 

1,221.90 

1,231.05 
1,229.84 

1,228.64 

1,227.50 

1,226.50 
1,225.98 
1,225.49 

1,224.99 
1,224.52 

1,233.31 
1,232.93 
1,232.09 

1,224.15 
1,240.91 

1,239.92 
1,238.87 

1,237.83 
1,236.85 
1,235.83 

1,241.92 
1,235.31 
1,233.80 

Constructed 
Slope 
(ft/ft) 

0.0040 

0.0040 

0.0040 

0.0040 
0.0080 

0.0080 
0.0081 

0.0077 
0.0039 

0.0040 
0.0040 

0.0040 

0.0040 
0.0079 

0.0078 

0.0082 
0.0040 
0.0080 

0.0080 

0.0080 
0.0080 
0.0080 

0.0080 

0.0080 
0.0079 
0.0080 

Upstream Calculated 
System CA 

(acres) 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

Upstream Inlet 
Rational Flow 

(cfs) 

0.00 
0.00 

0.00 

NIA 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
NIA 

Section 
Size 

96 inch 
96 inch 
96 inch 
10x IO f t  
90 inch 
90 inch 
90 inch 
90 inch 
96 inch 
96 inch 
96 inch 
96 inch 
96 inch 
90 inch 
90 inch 
90 inch 
96 inch 
78 inch 
78 inch 
78 inch 
78 inch 
78 inch 
78 inch 
78 inch 
78 inch 
90 inch 
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a Worksheet for Outfall into ACDC 

Project Description 

Flow Element: 

Friction Method: 

Rectangular Channel 

Manning Formula 

Solve For: Normal Depth 

lnput Data 

Roughness Coefficient: 0.013 

Channel Slope: 

Bottom Width: 

Discharge: 

wft 
ft 

ft =Is 

Results 

Normal Depth: 4.26 ft 

Flow Area: 

Wetted Perimeter: 

Top Width: 

Critical Depth: 

Critical Slope: 

Velocity: 

Velocity Head: 

Specific Energy: 

Froude Number: 

Flow Type: 

7.76 

1.28 

Supercritical 

GVF lnput Data 

Downstream Depth: 

Length: 

Number Of Steps: 

GVF Output Data 

Upstream Depth: 0.00 ft 

Profile Description: 

Profile Headloss: 0.00 

Downstream Velocity: Infinity 

Upstream Velocity: Infinity 

Normal Depth: 4.26 

Critical Depth: 

Channel Slope: 

Critical Slope: 

ft 

wft 
wft 



lnlet Calculations for 10th Street 

Orifice Flow (curb opening) 

Qorifice = CoA(2gd)"0.5 

Orifice Coefficient Co = 
Height of Curb Opening (in) = 
Clogging Factor (percent open) = 

Clogged 
Curb Assumed Flow 

Inlet Location Curb Opening Opening Area of Curb Depth at Curb Curb Opening 
(Station) Length (ft) Length (ft) Opening (ftA3) Opening (ft) Qorifice (cfs) 

6+83 9 7.2 3.00 0.50 8.7 
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 10.4 4.33 0.50 12.6 
11 +31 13 10.4 4.33 0.50 12.6 

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 
31 +77 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 I - lost  Wash\Eng\CLOMR submittal files\Excel files\lOth St Inlets 061306.xls 



e Calculations for Inlet Structure at Alice Avenue (JCT#6) 
Station 36+08.52 
Drawina Numbers SD7 and S7 

Grate Opening -Weir Flow Grate Opening - Orifice Flow Curb Opening -Orifice Flow 

Qorifice = CoAopen(2gd)"0.5 Qorifice = C0Aopen(Sgd)~O.5 

Width of Grate (ft) = 33.42 Orifice Coefficient = 0.67 
Length of Grate (ft) = 2.79 Area of Grate (ft2) = 93.24 

Perimeter of Grate (ft) = 72.42 Adjusted Area (ft2) = 37.30 
Weir Coefficient = 3 (Assume bars block 20% of open area, 

clogging blocks 50% of remaining open area) 
Clogging Factor (Yo) = 50 

Orifice Coefficient = 0.67 
Area of Opening (ft2) = 6 

Adjusted Area (ft2) = 6.4 
(Assume clogging blocks 20% of open area) 

Effective Perimeter (ft) = 39 

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 57 for details regarding the INLET STRUCTURE 

P:\050089\Task I- lost Wash\Eng\CLOMR submittal files\Excel files\File 



Remove e x l s t l n g  metal r a l l l ng .  
grates,wlngwalls and apron t o  
accommodate cu I v e r t  extens 1 on. 

1 

SECT I ON 
7' = = 1 LO'  

SECT ION 

Extend Center 
Wal 1 o f  Box 
- Cul ve r t - ,  1 SCO" Box Cu l ver t  Extens 1 on E Dual 72' Plpes 

- See ADOT Std. 0-02.20, Tabl e 1 ( See Storm Draf n Barrel Box Culvert 
Sheets f o r  Spaclng) 

2 - 45 cont. bars 
above curb open1 ngs 

4 t o t a l  between 
curb openl ngs 

& New 78' A 

Sac Sform Dra1 n 
Sheets f o r  Inver t  
E l evat 1 ons 

A l te rna te  Bottom Slab Note: 

I n  l l e u  o f  rnatchlng the bottom s lab 
= e l eva t l on  t o  t he  pipe l n v e r t  elevation 
IT) 

as shown, t h e  bottom s lab may be 
constructed a t  a l ower e l  evat lon In  SECT ION 
accordance wl t h  Detal l 9, Sheet 54. Y2 ' = lCO'  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



CLOMR - I Ojh Street Wash - Alice Ave to ACDC 

Appendix F: Erosion/Sediment Transport Analysis Supporting Documentation 

No erosion or sediment 1 transport analysis was performed for this project. 



CLOMR - lofh Street Wash - Alice Ave to ACDC 

Exhibit Maps 

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



OF MARICOPA COUNTY 
FLOOD DELINEATION STUDY OF 

FP = 1265.74 _ _ _ _ _ _ _ - _ _ _ _ _ _  I O T H  STREET WASH 

F.C.D. CONTRACT NO. 96-12 

DETENTION "ASIN 2 TOP0 MATCH LINE 
LEGEND 

FP = 1257.64 (BASIN 2A), 1252.52 (EASIN 20) 1 00-YR FLOODPLAIN 

HYDRAULIC BASE LINE 
WITH RIVER MILE 

CROSS SECTION 

ELEVATION ZEFERENCE MARK X ERM 1613 

BASE FLOOD ELEVATIONS -1221- 

ZONE DESIGNATIONS 

CORPORATE LIMITS Corporate Limits 

COUNTY, PARISH, STATE OR County Boundary 
INTERNATIONAL BOUNDARY dm: qJtt I %..an- 

ELEVATION REFERENCE M A R K S  
NOTE: ALL ELEVATIONS ARE BASED ON NATIONAL 

GEODETIC VERTICAL DATUM OF '1929 

DESCRIPTION/LOCATION 

Brass cap  flush a t  11 th  
St. and ),!ice Ave. 

Brass cap flush a t  8th 
St. and Alice Ave. 

Brass cap flush a t  8 th  
St. and Townley Ave. 

-- 
A\ Brass cap flush a t  12th 

St. and Townley Ave. 

CMJM togo is upstream o f  Alice Ave., closest t o  the 
dmnnel. ACDC top0 is 1) downstream of  Alice Ave., 
and 2)  upstream of  Alice Ave. t o  supplement DMJM top0 
in the sverbanks. 

Refer to  topo match lines in the drawing. 

- --.,-'-'--,, 
- -  

not to  scale Mountain View Rd. 

\ **m 33: 

SCALE: 1 "= 200' 
DMJM T O P 0  CONTOUR INTERVAL = I FEET 

-- 

APPROVED BY: 

\ 
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