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Background

Estuary Partnership works with our partners and
stakeholders to addrésbitat loss and declines In fis
& wildlife populationthroughecological restoration.
Many of the wetland/floodplain sights presamilar
challenges:

V hydrologicallaltered
- disconnected from maamannel(s)

- reducedcshallowwater habitat
V monoculture(sinvasive species
V leveed/anthropogenic manipulations
V landowner/social complexities



@® Karlsonlsland ® E. Fork Lewis R.
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Background

A We wanted to better understand how the site(s) are
functi oning and we used
potential management actions and to evaluate:

- Increased habitat for juversd@monidand
aquatic and native vegetation communities?
- evaluateisks to adjacerndowners

- cost : benefit(s)

A Connect modeling efforts with attributes of a properl
functioning system and physical processes.

RecoveryTr aj ect ori es e.



Case Study 1 East Fork

A Evaluate project feasibility related to levee
breaching using hydrodynamic modeling at 1
sites.

East Fork Lewis River

Question 1is levee limiting flovhow /where?
Question 2current vs. potential habitat?

Question 3risks to landowners?

Question 4what are egress/ingress inundation flov




® Karlsonlsland:
Questionl- is the levee limiting flow at high tidal
andfluvial eventshow wher@
Question?- what is the site inundation under
di fferent hydrol ogic oe
Question3- what are thdistributary velocity
conditions?
QuestioM- what are the effects of removihg
sediment plug?




Methods

1) Conceptual modeling
A Define problem and healthy attributes
A Connect form to physical processes
A Define expected ecological outcomes

2) Hydrodynamic modelin
A 1D-HEC GeGRAS

- digitaldevationrmodeling
- hydrologyfluvial and tidal datum
- Arc- GIS GUI interphase
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Value Ecosystem
Components,/Services

Functional Ecological
Links

Targeted Physical

Processes

Potential Management
Actions/Interventions

System Reponses

Global Modification,/

Disturbance

Physical Processes
Dunvers

Agquatic Resoures

East Fork Lewis River *

Fisheries-

Wetlands /Vegetation-

T

Birds

Conceptual Mode|

Conceptual Model- Physical Processes

Benthic & Epibeathic

Detrins

Hypothesize an increase in shallow water/wetland areas for salmon, steelhead and native species:
*Hl- ncreased available habitat (quantity/access)- acres innundated, duration and depth of flow

* H2- Increased habitat capacity (quality)- aquatic species and vegetation communities
* H3- Increase m disturbance regimes

T

Hydrology

Magnitnde, frequency &
duration of innmndation

Leves Femaoral

Sediment Delivery

Levee Breaching

Sediment "Seeding”

Reduced inundation

& Carbon

Cyeling

Decreased sediment,

Inereased non-natve

Decreazed morpholigical
complexity of floodplains BiEEmEl m channel lowering vegetation
» I 4 A
Ambient .A-i-ﬂ Infastmetnre- Dams & . Flow Begnlation/ —p| Redoced sediment
Temperatnre increase Levees Rednced flooding e
s * s
Climate Colambia River . . Landscape &
(ENSO/PDO) Hydsology East Fork Hydrology Sediment Delivery Bathymetey

* Model basedroTrinity River Restoration Plan & Bottom et. al (2006 & #0ffess)




Physical Processes anBorm
Healthy Attributes

Spatially complex chant@floodplain morphology
Flows areredictablyariable

Infrequentchannel resettirf@pods

MIi ni mum depth, velocity
Functional floodplain

Selfsustaining (native) riparglantcommunities
Naturallyfluctuating groundwater table

NOoO~wWDE

DISTURBACE REGIMES ARE KEY
CAN WE GET THERE?

* Based on Approach for the Trinity RivdcBain& Trush 2006) 9



Hydrodynamlc Model Inputs

SEDIMENT 0 Grain
Roughness

ELEVATION/LAND - USE
Aerial Imagery A

4-Gmm 01570311 |Fine grave!

2-4mm 0079-0.1571n | Very fine gravel
DEM

-2 mm 0039-00191n | Very coarse s

Y- mm 00200039 |Coarse sand

Ye-Yamm 00100020 | Medium sand

800 - . Karlsonlsland Signature
Boundary Conditions Hydrology .
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Model Geometry E. Fork

Model Geometry Arc - GIS
- Cross- sections

- Center Line

- Streambankline

- Levees
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Results: E. FofrlCurrent Conditions

Profile 1
Nov-
ingress |

Profile2
March B =
ingress/ &=

egress
Profile 3

l March

. ingress/
egress

;
Profile4 B
June F =
egress [




Results: H-ork-Levee Breach

Profile 1
Nov-
ingress

Profile2
March  BES
ingress/ &
egress

Profile 3

l March
- ingress/
egress

. Profile4 gEs=="" =
June > 3
egress




Resultslnundation flows

Existing (blue) & Levee Breach (red)

Variable Profile 1 | Profile 2 | Profile 3 | Profile 4

Depth (ft) 03| 04| 42 |85| 06|11 1.3]22
Wetted Perimeter 1 1 | 145 | 44 17 | 60 60 | 70

(acres)
Change from Existing Conditions

Variable Profile 1 | Profile 2 | Profile 3 | Profile 4

Depth (tt) 1 +0.45 + 0.5 +0.9
Wetted Perimter - 4295 +43 + 10

(acres)
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Results: Levee Functioning

2009 12,50Cfs

10

Retum Period
11 2510 50 200100010000

100000.0

10000.01

Flow {cfs)

1000.0
0.9999

I 1 T

| | I
099 09 05— 0201 0.02 0,002 00001
Prahability

15



Results:Karlson Island Levee

| R Western Extent =

«-~

10 Eastern Extent

. "._v

Elevation (m)

L 500 000 1500 2000 00 o o 1500 2000 2500 3000 3500
A Levee is not overtopped even at A Levee is not overtopped even at
highest stage modeled highest stage modeled
A Limited floodplain inundation A Greater floodplain inundation

A In-channel hydraulics not known
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Results:Karlson Island Inundation

A Modeled four tidal signatures/Columbia River
flows tidal stage increased from: 1.53 ft. to 9.19 ft.
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