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Conceptual model of elements (boxes) and processes (arrows) of the Green River ecosystem
Diagram by Chris Konrad
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Natural processes depend on landscape position
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Adapting to change

on

gecipitati e
- Evapo-transpiration
= Before Z}% 0

less than 13
surface
runoff

groundwater l

_ Increased Flooding
Increased Runoff Floodplain Development e Increased Erosion
B | oss of Habitat

Degraded Water Quality



Storage

At ; Incision
: gquf‘ 1on Flood Risk
ablta Pollution

Water Quality




Lower Columbia

Estuary
Partnership

| #am i
3 7
7w
Pal
&
RS £

| Reaches G,H

Reaches A,B,C Reaches D,E,F

F)



Reaches A,B,C

Lower Columbia

Estuary
Partnership

Reaches D,E,F |



T Floodplain

If you prevent floodplain fill,
you keep existing development safe.




Today’s Floodplain
Is Not Necessarily Tomorrow's Floodplain

Floodp_lain After Filling

Both Houses Previously
Factories Now Unaffected by Floods
Liable to Flood Now Liable to Flood

Increase
in Flood

Floodplain Before Filling



Risk = Probability x Consequence




The Cost of Flooding has Dramatically Increased

1910s
1920s
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1940s
1950s
1960s
1970s
1980s
1990s
2000s
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Billions (adjusted to 1999 dollars)
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ZZM Katrina & Rita w/o New Orleans
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ZZ8 Katrina & Rita w/o New Orleans
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Minchener Rick
Munich Re Group

1950

B Earthquake, tzunami, volcanic eruption — Trend
B Windstorm
W Fiood

Tampaerature axtrames (@.g. heatwave, drought, wildfire]

Source: Munich Re 2007

Courtesy of Dr. Roger Pielke Jr
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NO “Adverse Impact”

“...an approach that ensures the action of any property
owner, public or private, does not adversely impact the
property and rights of others” —AsFPM definition
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FEMA-NMFS BiIOP — Compensatory Mitigation
“no net loss or beneficial gain” of natural floodplain functions

d. The addition of fill, structures, levees, and dikes, which reduces flood storage
and fish refugia, impedes habitat forming processes, increases flow volume and
velocity thereby eroding stream banks and beds, and alters peak flow timing thereby
increasing risk of injury to redds, fry, and alevin;

b. The addition of impervious surfaces, which reduces hyporheic function and
stream recharge, increases storm water, pollutant loading, water temperature,
velocity, and scour, and modifies peak and base flows;

c. Vegetation removal, which reduces shade, detrital input, velocity refuge, and
habitat complexity and increases storm water and erosion; and

d. Bank armoring, which reduces instream habitat values and impedes habitat
forming processes.



Connecting Upland and Floodplain Function

Infiltrate 1-2 inches a day AND
Protect and restore floodplains
Instead of building detention

When detention ponds don’t work!

» Effective flow thresholds are lower than expected

» Pre-developed condition is impervious



Flows most affected by urbanization are
those that do the most geomorphic work
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Clark Creek Effective Discharge Curves
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Battle Creek Effective Discharge Curves
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Salem’s 24 hour Percentile Storm Analysis

Number of events in a given range

0.1

0.6

Feasible even in tight soils
within 10% of development area

85t percentile =0.71”

ﬂ\

90t percentile =0.86”
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1.1 1.6 2.1 2.6 3.1
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Cost Comparison for Stormwater Detention

LID ONSITE POND

# of facilities 80 20 1

Initial Construction $400,000 $500,000 $400,000
Establishment $16,000 $0 $20,000
Annual Maintenance $1,600 $30,000 $4,000
Inspection $4,000 $3,200 $400

(4 yr cycle)

$ over 5o year $546,000 $2,040,000 $625,000

Disclaimer: These cost estimates are based on broad assumptions from
various sources. Actual costs should be based on local data



T Unique Topography

Oregon
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Connected Floodplain

h Johnson Hydrograph Comparison
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Confined Channel- limited floodplain

1% Event Cedar Mill Hydrograph Comparison M%@ 5

600
——Unsteady HEC-RAS
500 n
——HECHMS
400




Clean Water Services Riparian Assessment

Shade Credit Program

Beaver activity
Floodplain Storage
Ecological Diversity

Bank Erosion
Incision




Endangered Species Local Codes

Act (ESA) ¢ @ andOrdinances
Floodplains b Rivers and
Water Harbors Act
Clean Water Act - Quality

Ecological Resilience Wild and Scenic

Oregon Statute D cirendl Rivers Act

and

Wetlands
Land Use

) /

Coastal Zone Management Act

Code of Federal
Regulations (CFR)



EPA/DEQ -MSy

— Hydromodification
— Green Infrastructure/LID(A)
— Adaptive Management

Water
Quality
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Stormwater Regulations

hat is the problem we:
_trying+to solve?
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by USACE/DSL/NMFS/USFW

— Wetland protection/Mitigation
— Stream protection/Mitigation
— Endangered Species Act (ESA)

Streams
and

Wetlands
N




Habitat and Water Quality




<" FEMA/Local Ordinance
/ —Buffers
Ecological Resilience — Natural & Beneficial Functions

~w~ ' Streams _
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— ESA protections
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Floodplains

What is the problem we are
trying to solve?

topographic floodplain

hydrologic floodplain

i Elliry
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bankfull depth
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Chehalis River 2007. Photo from BergerABAM

FISRWG 1998



Local Land Use
— Vegetated Corridors
— Density

Ecological Resilience

> \ - — Urban Growth Boundaries

Streams
and
\ Wetlands

Land Use
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Integrated Approach

Runoff (cfs)

Post-development

= Pre-development

- Post-development (with
- / traditional controls)

< Post-development
5 | with LID/GI)

Time (hrs) Addupted from David Nyman, EVSR

Horsley Witten Group, Inc. @

Ecological Resilience .

Streams
and
Wetlands

A Floodplains by Design
ﬂ +« REDUCING RISK, RESTORING RIVERS -

FLOODPLAIN

older river channel and floodplain sediments



Flow Flow Coarse Stream
k‘ ¢ STRATEGIES Reduction | Attenuation Sed'::;t Resiliency

\ ‘ . .
\ \ Infiltration
Stormwater

~
Floodplains \\ Regulations Open channel
.~ Water flow
Qualit and Code _
Y Detention
S Setbacks/Buffers
cological Resilience .
9 Floodplain Floodplain
’. and Natural Protection
0\ and Regulations protection
— Daylight piped
N < streams

Stream and

floodplain
Planning restoration

Projects restoration
Wetland
B
detention



		

		

		GOALS



		 STRATEGIES

		Flow Reduction

		Flow Attenuation

		Coarse Sediment Supply

		Stream Resiliency



		Stormwater Regulations and Code

		Infiltration

		

		

		

		



		

		Open channel flow

		 

		

		 

		 



		

		Detention 

		

		

		

		 



		Floodplain and Natural Areas Regulations

		Setbacks/Buffers

		 

		 

		 

		 



		

		Floodplain  Protection

		 

		 

		 

		 



		

		Wetland protection

		 

		 

		

		 



		

		Tree protection 

		

		

		

		



		Planning and Projects
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		Stream and floodplain   restoration

		 

		 

		 

		 



		

		Riparian buffer restoration
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Changing paradigms of water management

Cumulative Socio-Political Drivers

Water supply Public health Flood Social amenity, Limits on Intergenerational
access & protection protection environmental natural equity, resilience
security protection resources to climate
l change
Water Supply Sewered Drained Waterways Water Cycle Water Sensitive
City City City City City City

¥ Adaptive, multi-

Diverse, fit-for- functional
Point & purpose sources infrastructu_re &

Separate diffuse source & conserv_atlon, urb_an de_5|gn

Supply sewerage Drainage pollution promoting relniorcu:lc__;
hydraulics schemes channelisat,ion management waterway water sensitive

protection behaviours

Service Delivery Functions

UNIVERSITY OF
CAMBRIDGE

Source: Brown R., Keath N, Wong T (2009))




Hilton Head Island, SC
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