Design of “Natural”
Flood Control
Channels in an
Urbanizing Area

D

—
I . |
3 a8
Y 4 e

Y 2 ‘- |

 § Ll Bea o
L y o
. S |

= |

" GROUP A DAMES & MOORE GROUP COMPANY




Introduction
* Design a cost |
effective and ‘
aesthetically
pleasing “natural’
channel within the
wash corridor(s)
identified during the
US Army Corps of
Engineers’ 404
permit process
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- " Location
' e Desert Ridge
residential area and
Wildfire Golf
Course in NE
& Phoenix
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MARKETING LAND USE PLAN
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“Natural” Flood
Control Channels
Location Map
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Key Elements of a
Successful Watercourse
Design Project

* Upfront Planning by a
Multi-disciplined Team

» Substantive and Rigorous
Hydraulic, Scour and Sediment
Transport Analysis and Design

* Environmentally Sensitive
Landscape Design with
Recreational Component

* Multi-disciplinary Interaction

* Client and Review Agencies Input
* Regulatory Agencies Coordination
* Public Participation

Suggested Process for a Successful . .
Watercourse Design Project Kick-Off Meetmg
Evaluate Project Area and its Surroundmgs

Identify Location of Flood Control System

Preliminary Analysis/Design of Flood Control System
Including Channels and Detention Basins

Proposed Channel Sediment
Transport Rate

“Target” Exlstmg/Upstream
Channel(s) Sediment Transport Rate

Setback and Detailed Sediment Transport Analysis

Final Analysis/Design of Flood Control System




Kick-Off Meeting

Water Resources

Landscape
Architecture

Prepare Work Flow
Process Unique To
Flood Control Project

Geomorphology

Note: All disciplines interact with each
other throughout this process

Evaluate Project Area And its Surroundings

Landscape Water Resources

Architecture Analyze Existing Flow
=T Conveyance Systems for

Inventory and Analyze . <
Landscape Features Hydraulic and Se_dlment
Transport Behavior

and Vegetation
¢ Develop Inventory

and Understanding
of Existing Conditions
Within Project And
Surrounding Area

Environmental
: Identify and Locate
Plan ning Environmentally Sensitive

Development Opportunities Areas and
And Constraints Riparian Habitats

Note: All disciplines interact with each
other throughout this process




Identify and Analyze Upstream Washes

* Visit site and obtain hydraulic parameters for
upstream washes e.g., bottom width, side slopes,
depth and roughness

* Obtain soil data for existing washes

* Perform hydraulic and equilibrium slope analysis of
existing washes

» Establish target sediment transport rate(s)
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Existing wash upstream from project
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Identify Locatipon of Flood Control Features

Planning

Identify Location In
Context of Overall

Water Resources/
Geomorphology

Identify Significant Flood

RSO i Conveyance Channels and
Detention Basins

Locate Wash
Corridors, Detention

Basins and Other

Flood Control

Landscape Infrastructure
Environmental

Architecture Identify and Locate

Identify Landscape Environmentally Sensitive
Preservation and Issues and

Enhancement Opportunities Riparian Habitats

404 Permit Process

Note: All disciplines interact with each
other throughout this process

Preliminary Analysis/Design of Flood Control System

Landscape Architecture / Water Resources/Geomorphology
Environmental/Planning Geotechnical/Structural

Visual and Land Use Influences Channel Meander Sinuosity and Scour Analysis
Aestheti d Ripari : H
Channel Geomet Backwater Hydraulic Analysis
Vegetation, Seed Mix, ==
Landscape, Riparian Habitat Ehannel lining Channel Roughness
Selection of “Natural” Walls Channel Slope/Grade Sediment Transport and
Or Boulders Control Structures Equilibrium Slope Analysis
]
Vegetative Buffer Design Flood Plain 100-Year Floodplain Hydraulic
L 1B Analysis
Grading/Contouring and Detention Basin 2 z
Landscape Shape and Extent Storage - Routing Analysis
Location, Alignment and T 2-10 Year Frequency Storage
Extent of Trail Path and Other BE|¢.J\‘N'TI’aI|S and Recreation
Facilities Facilities
Mitigation by Enhancing,
Restoring and Preserving Channel/Floodplain Roughness
Riparian Landscape
D
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Channel Lining Matrix

TASLE 5-1
DESERT RIDGE DRAINAGE MASTER PLAN
COMPARISON OF DIFFERENT CHANNEL LININGS
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VeNesr Jsiruciurs I prevant ardons - Chamel bottom:
Fiprap - Gradod durped riprap (o prevant emsion - Drop shuctines (- Modeatedy |- Falr - Excelant ~  Alld of wetirrigate
- Chennet banks |  high
- Channel bottom:
- Channal autlat
= Culvent oulial
Pumor—fiex - Gelnsar concrete biochs interfocked and jofred | - Drop structures |- High - Excallert - Excallant - Avid or walirmigata
‘wih cables Io form a mat. 20% d bicck srea s |- Channel banks
open to aliow ko7 vagetation growth. - Channel battomi
lasrnaler - Sani-rigid gecmatrix of hexsgorai cclls made |- Drop structurse |- Moderale |- Good - Gowd - Ard o wethrrigate
of paly=ster tabric and ‘Ihed wilh vastive sudor [~ Channel batks
gravel or olher aggrogata. - Channsl botomg
Eniamst - 3-D goomatix of heavy mylon moncflaments |- Ghannel ks |- Modewale - Fair - Fak - Weurigated
fused at lhel Inlersections. BO% of geomatsix |- Channal bottomd
Is open saece.
PNavads Mat - Charnel banks |- Modesale |- Good - Good - Alid of walfmigste
- Onannet bortom
Graee. Imigaled turf continued biom galf souma lnte |- Chennelbonks |~ Moderate |- Falr - Far - Wetimigated
channet. - Channel bottorr-
Earth - Nahural excavated sarth sides and batiem - Channelbanks |- Low - Good - Falr - Ardd or wetfrrigate
- Channel Janoms

Setback Analysis Based on
Sediment Transport Deficit Volume
Distribution

* Sediment-Transport Relationships
» Water Discharge v. Sediment Discharge
* Analysis of Sediment Volumes

* Erosion Hazard Potential as a Function of Sediment
Volume Deficit

e Results
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ARIZONA
DEPARTMENT OF WATER RESOURCES

DESIGN MANUAL FOR
ENGINEERING ANALYSIS

OF
FLUVIAL SYSTEMS

Sediment
Transport
Criteria and
Guidelines
- by ADWR

COMPARISON OF PREDICTED 100-YEAR SINGLE EVENT AND 100-YEAR
ANNUALIZED SETBACK DISTANCES TO OVERBANK WIDTHS
s [1e00mees
STUDY e “ANNUALIZED” OVERBANK WIDTH'
REACH SETBACK
DISTANCE i
DISTANCE
WEST WASH 50 feet 60 feet 51 feet
EAST WASH S5 feet 75 feet 36 feet
((:)[UTi PFHA{ELIi 60 feet 65 feet (N/A for Temporary Channel)

From: Preliminary Drainage Report for Desert Ridge, Phase 2, Superblock 4 (BRW, March 1996)

Setback Analysis Results
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Final Analysis/Design of Flood Control System

Landscape Architecture / Refinement of Water Resources/Geomorphology
Environmental/Planning Preliminary Design Geotechnical/Structural

Final Contouring Final Grading Plan Final Backwater Analysis
Aesthetic Design Bridges/Culverts and " 2
Of Superstructure Structural and Hydraulic Design
Erosion/Scour Protection with
Placement of Hardy Geosynthelic Fabric Below
g Ground
Shaping and Vegetative Berms/Levees at Fringes
Compatibility of Softer 2
FeaturZs withyStructuraI Construction Plans Structural Design Amenable to
Elements And Specifications Landscape Treatment
T?y:g:':::’:;’;:;:';’;ﬂ:g Construction Sequencing > IS M R N T
Ecological, Archaeological, Environmental and Backup Enoineering Analvsis
Cultural and Biological Study Other Permits il g Yy
Dom

Meandering
Overbank Low Flow Channel Overbank

100 Year Flood
And 1’ Freeboard

vt
-.K—-—v-»-'!;':ﬁ‘

10 Year Flood $ ‘ i Meande_nng
Pedestrian Walkway

Soil Cement Bank Protection in
a portion of East wash only

Pseudo “Natural” Wash Corridor - Typical Section
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| Wash Corridor = e e L
Undisturbed Meandering o
Ares — Overbank _—+ Lows Flow e Overbank — —d Undls'l:;bed -
Channel ! Setback — )
il Setback 15' - 25
100 Yr Water Surface _
!5 1" Freeboard
§ ) — 10 Yr Water Surface W
ha s
Son B

‘ A s\‘lL_d‘ ~ s % -

Natural Wash Corridor - Typical Section

West wash

 View of the meandering channel

* Golf course trails and other
recreational use
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West Wash
* A more or less straight reach
* Setback provided by vegetated buffer/ &%

mitigated area to right BRW
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An island in the wash
* Split flows
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Sediment from the McDowell Mountains
* A size 712 shoe vs. grain size

NOTES 1 USE 18” umsMUM LENGTH STAKES ROCK(Dw=87) ~
CUT FROM 1°X3™ STANDARD SLATS AND \
SPACED AT 157 MMMUY ON CENTER

2 FOR ENXAFLTER. USE 97X)" NO 8 Wt
STAPLES 10 HOID % P1LACE BEFORE LAYING
ENKAMAT

3 SEE TURF REINFORCEMENT SPECFICATIONS
ON SHEET CP2

EUBEDMENT

ROOK(O=67) | ™ MAJOR WASH CHANNEL
— SAND BED 3 MNMUM W DMEN T
% DVERSION CHANNEL

Protection of Washes
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Preservation of Natural Washes With
Non-Structural Measures o
e.g. setbacks BRW
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uite

Desert Marigold

Saltbush " Brittlebush

Provision of Native Grasses,

Shrubs,Trees and Cacti D_fBRw
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Section AA

M /orifice n : L Trash Rack
| Stoel PlateOutlet | -
LA Pipe Oritice
4 | — In
I = Steol
= 4 Plat
[ — \’—
A R
/V' .I- O i, s I” Detention
ide Basin
Trash Rack Sisnp Bottom

Detention Basin Outfill Structure
(Modified MAG Std. Detall 502-1

Typical detention basin and inlet/outlet
off the wash corridors

Downstream of the split flow culvert
* Energy dissipater below culvert
* Turf reinforcement on left bank
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Upstream of split flow culvert
* Grade control structure above culvert
* Split flow keeps underpass dry D
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Summary

* A rational, cost-effective and aesthetically pleasing
design blends in with the existing/proposed land
development scheme

* Unique features of the design approach:

- Analysis of existing washes

- Equilibrium slope analysis

- Interactive design with resources engineers, planners
landscape architects and biologists

- Setback analysis using a detailed sediment transport
procedure to take advantage of golf course and vegetative
buffer areas

- Ease of acceptance by city and other reviewers
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