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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
• 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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Proposed Channel Sediment
Transport Rate

"Target" Exi;ling/Upstream
Channel(s) Sediment Transport Rate

Evaluate Project Area and its Surroundings

3

Kick-Off Meeting
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• • • •
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Setback and Detailed Sediment Transport Analysis

Final Analysis/Design of Flood Control System

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
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Evaluate Project Area And its Surroundings
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Kick-Off Meeting

Note: All disciplines interact with each
other throughout this process
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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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Another existing wash upstream from project
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Imple ent Corps of En meers
404 Permit Process

Note: All disciplines interact with each
other throughout this process

D,~ M

~ BRW
•GrouP - 1\ DAMES &. \tOORE C.ROUP CO,\\P"N"

I

Sinuosity and Scour Analysis
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Backwater Hydraulic Analysis

Channel Roughness

Storage· Routing Analysis

Sediment Transport and
Equilibrium Slope Analysis

Channel/Floodplain Roughness

2· 10 Year Frequency Storage
Below Trails and Recreation
Facilities

100·Year Floodplain Hydraulic
Analysis

Flood Plain

Detention Basin
Shape and Extent

Channel Slope/Grade
Control Structures

Trails and Other
Recreational Facilities

<:: Riparian Habitat>

Aesthetics and Riparian
Consideration

Grading/Contouring and
Landscape

Vegetative Buffer Design

Mitigation by Enhancing,
Restoring and Preserving

Riparian Landscape

Preliminary Analysis/Design of Flood Control System
Landscape Architecture / Water Resources/Geomorphology
Environmental/Planning Geotechnical/Structural

<channel Meander>

<Channel GeometV

< Channel Lining>

Selection of "Natural" Walls
Or Boulders

Vegetation, Seed Mix,
Landscape, Riparian Habitat

Location, Alignment and
Extent of Trail Path and Other

Facilities

Visual and Land Use Influences

I
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Channel Lining Matrix
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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

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

Setback Analysis Results

COMPARISON OF PREDICTED lOll-YEAR SINGLE EVENT AND lOll-YEAR
ANNUALIZED SETBACK DISTANCES TO OVERBANK WIDTHS

9

36 feet

51 feel

o :;-,M
1
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OVERBANK WIDTH!

Sediment
Transport
Criteria and
Guidelines
- by ADWR

(NtAfOI Ternpotary OJannel)

75 feet

60 feet

65 feet

RECOMMENDED
lOO-YEAR

"ANNUAUZED"
SETBACK
DISTANCE

55 feel

50 feel

60 feel

D M
- BRW

-CROUP - A DAMES & MOORE GROUP COMPANY

lOO-YEAR
SINGLE-EVENT

SETBACK
DISTANCE

1985

ARIZONA

DEPARTMENT OF WATER RESOURCES

DESIGN MANUAL FOR

ENGINEERING ANALYSIS

OF

FLUVIAL SYSTEMS

STUDY
REACH

OUTFALL
CHANNEL

EAST WASH

WEST WASH
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Final Backwater Analysis

Erosion/Scour Protection with
Geosynthelic Fabric Below
Ground

Structural and Hydraulic Design

Cut Off Walls Below Ground

Structural Design Amenable to
Landscape Treatment

Infrastructural Construction

Backup Engineering AnalysisEnvironmental and
Other Permits

Construction Plans
And Specifications

Berms/Levees at Fringes
Of Floodplain

Localized Reinforced Turf

Construction Sequencing

Final Contouring

Aesthetic Design
Of Superstructure

Placement of Hardy
"Native" Vegetation

Shaping and Vegetative
Treatment

Compatibility of Softer
Features with Structural

Elements

Consideration of Planting
Times and Riparian Issues

Final Analysis/Design of Flood Control System
Landscape Architecture / Refinement of Water Resources/Geomorphology
Environmental/Planning Preliminary Design Geotechnical/Structural

-<:linal Grading Plan>

Bridges/Culverts and
Grade Control Structures

Ecological, Archaeological,
Cultural and Biological Study

I
I
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Overbank

110 Year Flood I

Meandering
low Flow Channel Overbank

Meandering
Pedestrian Walkway

Soil Cement Bank Protection in
a portion of East wash only

I
Pseudo "Natural" Wash Corridor - Typical Section

I
I
I
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1----------- Wash Corridor ~-----------------i

Setback

10 Yr Waler Surface

Overbank __-+1 MLe:;~~~;g +- Overbank ------11 und~~~;bed
Channel
15'·25'Setback

Undisturbed
Area

I

I
I Natural Wash Corridor - Typical Section
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West wash
• View of the meandering channel
• Golf course trails and other

recreational use
D M
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-GIOUP- A Oo\MfS & "ooaE GROUPCOMPAN\,

I
I

11



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

West Wash
• A more or less straight reach
• Setback provided by vegetated buffer /

mitigated area to right

An island in the wash
• Split flows
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Sediment from the McDowell Mountains
• A size 71/2 shoe vs. grain size
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Protection of Washes
o M
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Desert MarigoldBrittlebush

Preservation of Natural Washes With
Non-Structural Measures
e.g. setbacks

Provision of Native Grasses,
Shrubs,Trees and Cacti

Saltbush
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Downstream of the split flow culvert
• Energy dissipater below culvert
• Turf reinforcement on left bank

Typical detention basin and inleUoutlet
off the wash corridors

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



D M

BRW
•Group - \ 04.MfS & 'l.l00Rf GROUP COMPAN"

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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Upstream of split flow culvert
• Grade control structure above culvert
• Split flow keeps underpass dry D~M
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