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Channel Migration Zones (CMZ) are areas in a
floodplain where a river or stream channel can be
expected to move naturally over time.

» Overall goal is to better understand the current and future
patterns of erosion and flooding along the Lower Elwha River,
Indian Creek, and Little River systems to incorporate risk-
informed decisions into various planning processes to benefit
public safety, infrastructure, and aquatic and riparian ecology.

» The Elwha River is a shoreline of statewide significance
under the Shoreline Management Act (SMA).

> The removal of two dams in the Elwha River has affected the
river environment downstream and at the delta.

» A CMZ delineation gives planners and resource managers
science-based reach scale information necessary to establish
jurisdictional boundaries; better protect people, development,
and natural resources from flood and erosion hazards.

» Shoreline use and development activities are regulated
locally by the Clallam County Shoreline Master Program
(SMP), which establishes limitations and requirements
specific to CMZs.
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Delineate a detailed CMZ for the Lower Elwha River, Indian Creek, and Little River to
provide a better understanding of flooding and erosion hazards for planners, co-
managers, landowners, and conservation partners.

» Predict areas that are at risk of future erosion along creeks and rivers

Project Background
Introduction to CMZs
Study Methods

Example CMZ delineation
Q&A and discussion



Study Area

Elwha River
» ONP to Strait of Juan de Fuca

» 12.5RM

Indian Creek
» Lake Sutherland to Elwha River

» 6RM

Little River
» ONP to Elwha River

» 7RM
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Elwha River — Dam removal oct 29 2020 R
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East et al., 2018



Elwha River — Dam removal

Marine Dispersal Annual Rates of

Erosion, Transport and
Deposition
Nearshore Deposition l IE

5.4 Mt

Estuary
0.02 Mt

Lower River

Mainstem 0.98 Mt

Floodplain .
oodplain 0.54 Mt USGS River Gauge

12046260
18.9 Mt
imbalance =-1.1 Mt
(-6%)

Middle River
Mainstem 0.38 Mt
Floodplain 0.24 Mt

Erosion of Lake Aldwell
3.2 Mt

Tributary Sediment Supply
0.18 Mt

Net sediment flux
during first five
years of dam
removal

(
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Source Flux Sink

Erosion of Lake Mills
16.1 Mt

Upstream Sediment Supply
1.2 Mt

o Water Year
Ritchie et al., 2018
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90% transported to Strait, expanding the delta
10% deposited in River

In the first 5 years...
~19Mt of reservoir sediment eroded
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Elwha River — Dam removal “oet 25, 2024 [

(a) aner Elwha Rwer at ka 4.0 | (b) Mlddie Elwha River at Rkm 17.5
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N enlgrged

Ritchie et al., 2018
The Elwha River is continuing to adjust from dam removal.
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Elwha River - Upper 0ct 25, 2024
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Elwha River - Lower
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Wide river delta with active and historic channels
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Flooding and Erosion et 25, 200 [

Lower Elwha River, 2016
B Fou ‘!|.__I.‘ '{ ‘ ﬁh_f ! F -"\.'I'-l.

Flooding — inundation from high river flows.

The FEMA 100-year floodplain is a standard definition of risk area
1% chance in a given year

Natural Systems Design @



Flooding and Erosion

Lower Elwha River, 2020
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Erosion — removal and transport of
soil or rock by river processes.

e Bank erosion
Channel avulsion
* Mass wasting
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Delineating Elements of a Channel Migration Zone



Channel Migration Zone (CMZ)
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A Framework for Delineating Channel Migration Zones (Rapp and Abbe, 2003)
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The CMZ boundary delineates the area in which
channel processes will occur over a specified
period of time: 100 years

®m Historical Migration Zone (HMZ)
®  Avulsion Hazard Zone (AHZ)

m Erosion Hazard Area (EHA)
® Disconnected Migration Area (DMA)

CMZ =HMZ + AHZ + EHA - DMA
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FLOW HMZ

The CMZ boundary delineates the area in which
channel processes will occur over a specified
period of time: 100 years
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Historical Migration Zone (HMZ)
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The HMZ boundary is the area the channel has
occupied over the course of the historical record.

® Aerial photographs
m  USGS topographic maps
m  GLO survey plats
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FLOW

The CMZ boundary delineates the area in which
channel processes will occur over a specified
period of time: 100 years
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Channel Migration Zone (CMZ)
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The CMZ boundary delineates the area in which
channel processes will occur over a specified
period of time: 100 years

®m Historical Migration Zone (HMZ)
®  Avulsion Hazard Zone (AHZ)

m Erosion Hazard Area (EHA)
® Disconnected Migration Area (DMA)

CMZ =HMZ + AHZ + EHA - DMA
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Avulsion Hazard Zone (AHZ) Clallm Co. | luba Oz (R
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Channel Avulsion
along Hot Springs
Road, Upper Elwha
1/12/2016
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FLOW

The CMZ boundary delineates the area in which
channel processes will occur over a specified
period of time: 100 years

®m Historical Migration Zone (HMZ)

®  Avulsion Hazard Zone (AHZ)

m Erosion Hazard Area (EHA)

® Disconnected Migration Area (DMA)
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A Framework for Delineating Channel Migration Zones (Rapp and Abbe, 2003)
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Channel Migration Zone (CMZ)
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The CMZ boundary delineates the area in which
channel processes will occur over a specified
period of time: 100 years

®m Historical Migration Zone (HMZ)
®  Avulsion Hazard Zone (AHZ)

m Erosion Hazard Area (EHA)
® Disconnected Migration Area (DMA)

CMZ =HMZ + AHZ + EHA - DMA
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Draft CMZ Mapping — Elwha River RM 3.0

CMZ Mapping Example

Clallam Co. | Elwha CMZ
Oct 29, 2024
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Vicinity_ Map Oct 29, 2024
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Vicinity Map
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Vicinity_ Map Oct 29, 2024
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Vicinity_ Map Oct 29, 2024
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Additional CMZ Examples
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Example CMZ Mapping — Quinault River
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Dungeness River CMZ
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Draft CMZ Mapping ST e rs, 2004 [

Questions?



CMZ Mapping — Next Steps T etns 2000 [

1. Conduct draft CMZ mapping for
Elwha R,, Little R., Indian Cr.

(ongoing)

2. Collect input from Community,
Co-Managers, Stakeholders

(ongoing)

3. Revise draft CMZ maps
(early 2025)

4. Presentation of final CMZ maps
(late Spring 2025)
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Invitation for Feedback! Oct 25, 2024

Interactive mapping session - Today

Online Questionnaire
Website link: https://www.clallamcountywa.gov/1827/Elwha-River-Channel-
Migration-Zone-Delin

QR Code to take ‘
Questionnaire
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Project Team Contact Information 0ct29, 200+ |8

Clallam County DCD

Rebecca Mahan Rebecca.mahan@clallamcountywa.gov
(360) 417-2322

Natural Systems Design

Tim Abbe, PhD, LEG, LHG tim@naturaldes.com
(206) 681-8697

Aaron Lee, MS, PE aaron@naturaldes.com
(360) 797-5913
Olivia Vito, MNR olivia@naturaldes.com

(360) 477-4848
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