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Cities, Water, and

Green-Gray Resiliency Planning

Examples of Urban Waterway Restoration and
Redevelopmentin North America
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Site desigh and Green-gray Integration
Engineering with Nature

1. Gettingfromrisksto
opportunities

e Scale: watershed to river to coastline
* The stack of natural functions
e  Communities

3. Actioning

* Identifying projects and involving people
e Getting to construction




Waterfront/ waterway restoration projects underway

The LowerDon Landsin Toronto (2008-present)

TheTulsaGathering Place (2011-2017)

Austin Waller Creek (2012-present)

Dallas Trinity River (2015-present)

Jefferson National Expansion Memorial (2010-2015)

Houston BuffaloBayou(2017)

Detroit Riverfront: Ralph CWilson Jr Centennial Park (2018 -present)
Buffalo Waterfront: Ralph CWilson Jr Centennial Park (2019 - present)
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Don River Watershed: Changing Land Use with Time

1990~70% Impekvious 2005 - 84% Impervious

Don River
Watershed- 2005 ? 4

Don River
Watershed- 1920

From Amirsalari, 2007, Masters Thesis University of Waterloo, Dept. of Geography
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Effects of Modified Hydrology

Urbanized hydrology
requires a step adaptation
in geomorphology that
manages the hydraulics of
flooding
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Waller Creek
Watershed

Heavily urbanized watershed

Extreme flooding and erosion in the lower
reaches
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HYDROGRAPH
- >6 FPS VEGETATION WON'T HOLD SOIL
[ 2-6 FPS VEGETATION SHOULD HOLD SOIL

«<2FPS NON-VEGETATED AREAS WON'T ERODE

Austin, TX - Waller Creek Michael Van Valkenburgh Associates 2012



INLET & POND

CREEK SIDE Dan~  (WATERLOO PARK)




Effects of Modified Hydrology

Radically altered hydrology
requires a step adaptation
in geomorphology



Adapted Channel Evolution

Stage Il
Bed aggrading
Banks unstable

h>h,

Stage IV
Bed aggradng
Banks unstable

hehg,

Stage V
Slow aggradation
Banks stable
h<h,

Tunnel construction -> hydrologic shift

Reconfigured channel
with
stabilized/sloughed
banks, bed modified
for low flowrange

Reconfigured channel
with
stabilized/sloughed
banks, aggradation
stops /reverses, bed
adaptstolowflow
range



EXISTING GRADE STABILIZED SLOPE
(SEVERE EROSION) (PROPOSED)

LIMESTONE BLOCK
SEATING AT TOE OF SLOPE

Austin, TX — Waller Creek

CONSTRUCTED
SLUMP'BLECK

SOIL LIFTS W/ —
BRUSH LAYERING
AND HYDROSEEDING

RECONSTRUCTED
BASEFLOW CHANNEL

— HYDROSCEEDED
SLOPE

-COIRLOG —FLOODPLAIN

AT TOE WETLAND BENCH




The Lattice The Grove The Narrows The Refuge The Confluence

New Connectivity Shaded Respite Intensified Urbanity Immersive Experience Vibrant Gathering Spaces






Changes in historic channel configuration
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The Trinity River corridor has long been a perplex-
ing urban design question for the City of Dallas.
The site's scale, ecological character, frequent
flooding, infrastructure, and relationship to the ur-

ban fabric presented daunting challenges that felt

insurmountable for decades.



Land Cover for Trinity River Watershed {Source: NLCD 2011)

Emergent Herbaceous Wetlands | 0.2%

e BB TG, | The watershedis split:

Cultivated Crops ™= 5.8%

O oo e e grassland and forest
Shrub/Scrub 2.4%

Mixed Forest  0.0%
Evergreen Forest 1 0.5%
Deciducus Forest  mmmsss 11.8%
Barren Land 1 0.4%
Developed, High Intensity = 2.8%
Developed, Medium Intensity mmm 5.2%

upstreamof the
reservoirs,and urbanized
downstream.

Developed, Low Intensity mws 7.4%
Developed, Open Space 8.4%
Perennial lce/Snow  0.0%
Open Water m 32%

0% 10% 20% 30% 40% 50% 60%
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Trinity River Watershed Area Map
Main Stems

| pper Trinity River

- Impoundments

D Urban Runoff Below Impoundments - 1,000 sq-miles
G Trinity River Watershed to Impoundments - 5,330 sg-miles
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| Thewatershed upstream
of Dallas coversmore
than 6,000 square miles,
with a networkof dams
and reservoirs.




Before thereservoirs: flood events areintense, but shortin duration.
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After the reservoirs: flood events are lessintense, but last much longer.
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Because the floodwayis maintainedin a broadand flat
condition, a minor flood and a major floodlookthe same.



Effects of Modified Hydrology

Urbanized and managed
hydrology was historically
combined with a simplified
geomorphology.

Adding complexity of form
creates a base for
ecological diversity.



This diversity of form willalso supportgreater ecological diversity
and habitat, allowing a greaterrange of terrestrialand aquatic
plantand fish species.
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A new program strategy

elevates civic spaces to high
points of the design,
connecting directly to city

infrastructure.



With the gateway parks acting

as the primary formal spaces,
the floodway becomes an
accessible, wild landscape

that tolerates inundation



Site desigh and Green-gray Integration
Engineering with Nature

1. Gettingfromrisksto
opportunities

e Scale: watershed to river to coastline
* The stack of natural functions
e  Communities

3. Actioning

* Identifying projects and involving people
e Getting to construction




Ecological Restoration in an Urban Context: Functional Lift

_ PEOPLE EXPERIENCE NATURE

CLEAN & SAFE WATER
_ STABLE, FUNCTIONAL WATERWAYS
_ STORMWATER & FLOOD MANAGEMENT
_ GREEN INFRASTRUCTURE/LID
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