STREAM STABILIZATION:

ACHIEVING DIVERSE GOALS ASSOCIATED WITH STORMWATER
CONVEYANCE IN THE URBAN ENVIRONMENT

( inter-fluve



PRESENTATION OUTLINE

Watersheds
» Warer cycle and the urban warershed
» Rate and volume Impacts fo streams
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STORMWATER CONVEYANCE GOALS

» |Infilfrate when possible — Increase base flows

» Detain If not possible - Reduce peak flows

educe flooding

e |Improve siream nealin
s Improve Wailer qually:
' Impreyve naliar;




STORMWATER CONVEYANCE GOALS
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THE WAY IT WAS

Pervious watersheds

Significant infiltration/retention

Sinuous stream channels

Naftive soil and vegeration within system

Doing it right.

Maximum storage of winter Wasted opportunities
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THE WAY IT IS: URBAN WATERSHED IMPACTS
. 100 YEAFRLOFDDLVZ?DPLAIN FLUOD -

Flood elevation for
existing conditions

Flood elevation after complete
encroachment of flood fringe

STREAM CHANNEL
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URBAN HYDROLOGY.

= Urban streams act
somewhat like desert
streams - Low baseflow.
and high flood flows o




WHY IS STREAM HEALTH IMPORTANT®?

» |[ndicator of what we've lost:

- Historically intolerant biofic communities
have been converted 1o communifies

folerant of sedimeni and polluiion
- Carnp or lrouie

= G0 Wdaier q ality (607 depena on
SUace Waler ror adrnking waier)




IMPACT TO URBAN STREAMS AND
PROPERTY

Soll erosion — reduced warer quality and
reduction in ecological rtunction
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and reduction of Instredm ecological aiversiry.
= Erosion ihreaiens privaie  anad public property.
= Flooeing nreais
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INFRASTRUCTURE AT RISK




STREAMS AT RISK



ACHIEVING PRIMARY STORMWATER
MANAGEMENT GOALS

= Retention / Defention

= [Qfilfratior
= Green Inlrasiiuciure

- ROOIS, SWaAIES, radingaraens, rainbanrels,

G



STORMWATER MANAGEMENT OPTIONS
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STORMWATER GEMENT OPTIONS




STORMWATER CONVEYANCE GOALS

* Primary

» Wartershed BMPs can mitigate for landuse
changes

» We cannor likely return to pre-development
hydrology.

» Secondary — Implications for streams and. rvers

Developed

Developed with BMP

re-Development
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ACHIEVING STREAM AND
RIPARIANI GOALS



FUNDAMENTALS OF URBAN STREAM
GEOMORPHOLOGY

Energy. dissipation
» Sfreams start with porential energy.

» Porential energy becomes Kinetic energy. and
eams dissipate this energy.in the form of Wo
(moving water and'sediment)

* lineadrsystems aissipaie: Energy In iwo: pPrnclplesways:
S SINUBSIYA(Mednaenng)
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Energy Dissipation: Horizontal

Streams dissipate kinetic energy.
through work in the most efficient
manner possible




ENERGY DISSIPATION: VERTICAL

Profile Water surface

high flow

low flow




WHY UNDERSTAND URBAN STREAM
GEOMORPHOLOGY e

« Changes in hydrology = changes in stream
power and form

predicti When anad where stormwarter BMPS
snould ve. Implemen‘fed
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CHANNEL EVOLUTION
AND INSTABILITY
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CHANNEL EVOLUTION
AND INSTABILITY

As a temporal model, channel
evolution can help pinpoint when and
where rapid change is going to occur
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IMPACTS: INCISION




Impacts: Incision and aggradation

= Upstream incision offen accompanied by
downsiream aggradation




/e Stage 2 - incision
t. /
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e Upland

Y ' Stage 3 - widening
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CHANNEL EVOLUTION As a spatial model, channel
AND INSTABILITY evolution can help pinpoint where

lateral erosion is going to occur
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IMPACTS: LATERAL EROSION (WIDENING)
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Lateral stability
» Obvious signs

» Whart is bad erosion
VErsus good erosione

ERODING |
BANK




Erosion and deposition

., The degree of allowable lateral
e - :,‘,; migration neec!s Fo be established
‘ ’,' (set meander limits)
\ We call this deformability
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Swaeattenham

From Thorne et al. 1997
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BELT WIDTH

= Belf width is generally equivalent
fo the frequent flood boundary.
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Bank erosion = b

= [fS Important to know the
difference pbetween tluvial
and gravitational erosion Paralle

s Global vs. localized

Fluvial
entrainment

sloughing
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Bluff Erosion

= Bluff vs bank erosion
= Abulfing terraces = bluft

= Mass wasting
= Rotational failure “
= Dry or wet granular flow '
= Caniileveriaiure

Termrace (abandoned floodplain) Deposits

/ Floodplain Deposits b

Active Channel
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Traditional solutions

= Tradifional solutions involve threshold channel
design, whereby the stream is locked in place

= Although engineering goals are met, aesthetic,
geomorphic and ecological goals are nof
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Shear stress In cross-section

T = yDS




Engineering watrerways

= All hard engineering solutions
have a design life <100 years

= From an ecological

PEerspective, the cure Is much
WOrse than the disease



Other methods
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URBAN RIVER RESTORATION SOLUTIONS

= Urban river restoration expands on required disciplines

Infrastructure
Geology/Geomorp engineering




Modes of fallure

Strength in one discipline (eg.
Biology), is not enough. You
need an understanding of
engineering too




Modes of fallure

Projects may meet simple
engineering godls, but could
be ecological disasters







Simple grade and shape

Coir Fabric Reinforced

Key Trench Bank Slope

Live Willow

Wooden Stake
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No traffic areas can be
Incorporated into high
traffic parks



Combination freatments
can protect from high
toe shear while allowing
for green corridors



= Fish habﬁro’r con.e'- corzmrc’red

iInfo long term bcmk pro’rechon ina-
variety of ways "’.‘f '.,"‘.,-



Steep pbank freatments
can replace sheet pile or
WPA-1ype walls
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INn benches

can replace threshold channels

Step pools and floodpla



Wood can'be used
In urban prOJec’rs
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Complex
together with flood capacity
Projects in urban streams




Channel relocation can
replace degraded s’rreams







High energy
waterways

= |mmobile pool and riffle
habitat Is better than no
habitat at all
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~Incised channel restoration;=

{

= = Floodplain excavation e

=
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Boulders can provide needed
roughness elements and also pocket
water and holding cover for fish



Dam removals are an
excellent way of vastly
iIncreasing healthy river
habitat in urban systems




it By | W ! ety |
AV 2 ‘ AW < —A0 o8

| - ! TR ~ IR

: Y [
Lol |y AR Y

= - i = 25 Y o
i = o A e A I R




Questionse

Jonathon Kusa, PE

HR Green, Inc.

kusa@hrgreen.com

Martin Vielchior
Interiuve; Inc:
MINEICHIR@IRLERI NVEICONI
608-441-0842
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