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Session Coordinators: Emily J. Cooper-Hertel, Klamath Meadows Partnership
Coordinator, WRTC; and Jay Stallman, Senior Geomorphologist, Stillwater Sciences

Despite their relatively small coverage of area across the landscape, meadows have a landscape scale impact when
they are able to retain and slowly release water to lower watershed areas during the dry season. Many wet meadows
in the Klamath, North Coast, and Sierra Mountain Ranges are important not only for their connection to fish habitat
downstream, providing cold water refugia required by summer rearing salmonid species, but also for their wildfire
refugia capabilities throughout upland areas. This session explores the role of meadows in holistic watershed
stewardship, from wildfire resilience in forests to water security in streams. Meadows can act as a geomorphic
hydraulic control at the watershed scale; however, altered hydrologic and fire disturbance regimes have impaired the
ability of meadows to hold water that supports specific plant and animal communities locally as well as those farther
downstream with seasonal water release.

This session is intended to explore the effects on eco-hydrologic processes at the watershed scale in response to
fuels, fire, and instream restoration locally within and around meadows. A better understanding of meadow distribution,
condition, and restoration across the landscape can help inform the role and need for meadows as integral
components of watershed processes. We would like to explore knowledge of the dynamics between groundwater and
surface water from geologic, geomorphologic, vegetation, and climatic conditions. How does upland fire and fuels
management pair with meadow restoration regarding surface and groundwater availability? Can targeting upland forest
restoration where there are high densities of meadows maximize potential increases and durations in water yields due
to the natural water storage characteristics of meadows in the watershed? Do dry meadows and grasslands treated
with beneficial burning improve forest and stream health? Do healthy meadows improve seasonal fish habitat? What
meadow restoration strategies have worked or are desired with integrated forest and instream management? How can
traditional ecological knowledge of watershed stewardship highlight the role of meadows in forest and stream health?
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What is a Meadow?
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Open, treeless area dominated by grasses and forbs
Depositional zones for sediment and water storage
* A place for beaver, bear, elk
e A place for gathering food, fiber, and medicine
e A fire break

e Atype of wetland

e An extension of a riparian zone; a floodplain /




Why Meadows?

e Hydrologic, biological, and cultural
significance

e Meadows have a high intrinsic
potential for supporting wildfire
resilience and water security

e Anthropogenic impacts to hydrologic
and beneficial fire regimes have
degraded meadows, resulting in
symptomatic channel incision and
forest encroachment

* Studies estimate that meadows now
make up a small portion of their
historical extent




Klamath Meadows Partnership

Partners: 15 representatives from 9
organizations that steer the KMP KMP Mission:
vision, goals, and action

To better understand, highlight, and

Members: Over 120 individuals from
organizations including non-profits,
federal and state agencies, tribes,
private companies, academics, and
meadow enthusiasts

restore meadows of Northern
California through meaningful
collaboration
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e Capacity Building & Outreach
* Meadow Mapping

 Meadow Restoration Project
Development

- /




Meadow Mapping

KMP Regional Assessment



Meadow Mapping

KMP Regional Assessment

* Ancestral lands of over 28
tribes



Meadow Mapping

KMP Regional Assessment

e Ancestral lands of over 28
tribes

e Myriad private and public
present-day landownership

17 counties

e 4 National Forests



Meadow Mapping

KMP Regional Assessment

e Over 100,000 sqg. km
 Klamath, Eel, Russian, coastal
watersheds, and west-side

Sacramento watersheds



Meadow Mapping

Meadow Modeling

 Lost Meadow Model (Pope and
Cummings 2023)



Meadow Mapping

Remotely Assessed Existing Data
for Field Sampling Site Selection

e Lost Meadow Model (Pope and
Cummings 2023)

e Meadow Delineation datasets (UC Davis
2020, SRRC 2024)

* CDFW wetland frog habitat

* USFS Existing Vegetation

* National Wetlands Inventory

e State Lake Dataset

e iNaturalist meadow associated plant data

* National Hydrography Dataset streams,
springs, seeps



Meadow Mapping
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Meadow Mapping

Data collection for developing
Klamath Lost Meadow Model and
meadow assessments

Field

* 5 crews from different organizations
* 673 site visits

e 498 Positive Meadows (1,523 Acres)
e 175 Negative Meadows

Remote (field-informed)
e 1,281 Meadows (6,960 Acres)



Meadow Mapping




Meadow Areas & Hydrogeomorphic Types
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Meadow Areas & Hydrogeomorphic Types

Dry Meadow,
Lower Hayfork Creek

Riparian Meadow,
Bear Creek




Meadow Areas & Hydrogeomorphic Types

Discharge Slope Meadow,
Bear Creek Basin




Restoration Prioritization
& Project Development:

Landscape, Watershed, &
Site Scale Perspectives
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Scaling Up to Integrated Aguatic & Fire
Restoration

 Programmatic Environmental Compliance Strategies

e Sub-regional efforts: Six Rivers NF NEPA, TRRP NEPA, Scott River Watershed
Council & Klamath NF NEPA, WRTC Trinity Watershed CEQA

e KMP’s work with Forest Service Region 5 NEPA efforts



Restoration & Stewardship

* Restoring the hydrologic and fire
regimes in and around meadows is
key to realizing their full potential.

e Collaboration is key.

e Tribes have long managed meadows with

fire and known the connection between
meadows and fish

* Beaver have been catching water for
millions of years.

e Local groups have been restoring
meadows with various techniques.

* What role do meadows and
integrated restoration play in .
sustaining streamflows for salmonids?



WORKSHOP INS!
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lquinndavidson@ucanr.edu josh@thewatershedcenter.com



http://www.thewatershedcenter.com/
mailto:lquinndavidson@ucanr.edu

WILDFIRES ARE INCREASINGLY AFFECTING RQUATIC SYSTEMS

Total stream length affected
by fire

Ball et al. 2021






THE KLAMATH DAMS FELL, NOW LET'S GET TO WORK RESTORING FIRE FOR THE FISH!

el aiay;
o AT

Will Harling — Restoration Director
Mid Klamath Watershed Council



Basic fire ecology (fire scars = fire return interval). 5-15 yr FRI

We can expect more fire. We are going to see fire burning, the choice is what kind of fire do you
want to get.

Carl’s intro to fish: Deer Creek and Mill Creek were most frequently burned watersheds in
Sierra Nevada Ecosystem study area, but also had the most intact fish and amphibian faunas,
still governed by natural processes” (Moyle)












CALIFORNIA
LANDSCAPES
NEED FIRE






PATHWAYS LINKING
FIRES AND FISH
(DAVID ROON)

Whole-ecosystem approaches
needed to synthesize pathways
and identify driving mechanisms

The interactions are very
complicated!

It comes with both “good and
bad”.

Fire = heterogeneity.

good processes outweigh bad?

Illustration by Cecil Howell



MCEINNEY FIRE

California Fire and Floods Turn a

TOZ SOTO River to ‘Sludge, Killing Thousands

of Fish

“Bad fire” example:

Hottest day of the year, fast moving
(30,000 acres in 8 hours).
Decomposed granite. 5-10 inches of
rain in just a few hours.

Dozens of debris flows =2 1,000 ntu
turbidity.

DO was at 0 for 2 hours - killed
everything (not just a single species
like disease does)

Even in this terrible event:
sediment and wood - good
geomorphic changes
Intermittent streams - flowing year
round




FISH AND FIRE — GORDIE REEVES

Wildfire is a natural process

not the boogieman we often think it is.

Ecosystems are not static, particularly aquatic.

Fish populations have persisted for millennia in
fire prone landscapes.

“Looking at the entirety of the salmonid life
history stages, the overall post fire responses
are positive for fish.”

Primary production is up, woody debris is up, fish
production (growth) is up, overall fish abundance
numbers often go up native fish typically
outcompete invasive post fire.



WILDIIRE
BENEETTS

Stream flow I

Stream temperature 1
BMI changes I
Wood I

Spawning gravels I

Oak woodlands/
grasslands

Recent fire = best
protection
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STREAMFLOW AND FIRE (EVAPOTRAN

Fire exclusion = dense forests

A Bi

B

A

i
o

-10x more forest biomass than 100 years ago

Burning creates more open spaces: less
biomass > less evapotranspiration

(less pulling of water from the ground and
evaporating to atmosphere)

2020 August Complex - Forest Glen
(SFTR) ~ 10 + cfs flow improvement

Toz Soto - Indian Creek post slater fire
increase 42% overnight)

Leaf Hillman’s examples



TULE CRE

EK STREAMFLOW

Fall 2021 - Monument Fire

increase!



SMOKE AND STRERAMFLOW

Inversion/Smoke
during 2015 Fire
Complexes

USGS gage ~ 30%
increase in streamflow

Also — Obvious
corresponding
decreases in stream
temperature




SMOKE AND STRERM TEMPERATURES - minseren



2013 Salmon River at Mouth of Crapo Creek

Photo: Aja Conrad




FIRE AN

D SNOWPACK

Fire reduces vegetation
which reduces interception
and melting



DON HANKINS: RIPARIAN BURNING (NOT JUST PROTECTICN)



(Photo Don Hankins)






LESS FOREST
CANOPY ~
Benthic macro-

invertebrate
changes

~ Greater salmonid
production

~ Greater plant
diversity



(Photo Will Harling)



CATASTROPHIC
FIRE?

OR...

Large Wood
Inputs

Spawning
Gravel Inputs



August Complex wildfires and associated mass wasting:



TOPSOIL
SEDIMENT
AND
BIOCHAR
INPUTS =
RIPARIAN
GROWTH

August Complex — South Fork Trinity River
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Wildfire
Suppression
Impacts

Roadside berms

Dozer-line
accidents

Too busy to repair
after fires




Wildfire
Suppression
Impacts




Wildfire
Suppression
Impacts

Dewatering

Dams
Fuel




Fire Retardant Use







Toxicity of fire retardant on juvenile salmonids

Louise Cominassi
UC Davis

Cranial expansion in
Rainbow trout increased with
higher concentrations

Active ingredient = ammonia phosphate. Changes in water
pH. Recent research highlight presence of metals.

Toxicity is species specific, Rainbow trout embryos are
more sensitive to fire retardant than Chinook Salmon

Toxicity: weathered Phos-Chek is more toxic than non-
weathered

Surprising mortalities after 96h “sublethal exposure” in
concentrations that were 10x lower than concentration used
for LC50. The 96 h-LC50 might underestimate mortality.

Sublethal effect: Behavioral effect were observed at
concentration 200x lower than their LC50. Anxiety-like
behavior and alteration in locomotion.



Restored Fire Regimes Effects on Landscapes

* Oak woodland/habitat conservation e Cultural Ob ] ectives
» Prairie and range restoration

» Meadow restoration

» Invasive species management

* The cheapest fuels reduction and community protection

 RX burns help slow or stop wildfires.




Bringing fire back to the
landscapes and to the people!




www.calpba.or

PBAs/community-based
prescribed fire In
California







Scale Up!









How do we get there?

Building a Meadow Restoration Program




Scott River Watershed Council began
with a Focus on Coho









Charnna Gilmore

Betsy Stapleton






First Foray into Mountain
Meadows

Meeks beaver dam in 2004 Meeks beaver dam in 2016



Meeks photos
meadow,
aspen















2018 vs 2024






























Klamath
Meadows
Partnership

Discharge slope fen in Cabin Meadows, Nov 2023
T



Klamath
Meadows
Partnership

Klamath Meadows Partnership - Kickoff call
Thursday, April 16*
12:30pm - 2:00pm

Introductions (name, affiliation, brief background on work in meadows)

Vision for this partnership — what role should it play?

Current meadow mapping effort — example of an effort this partnership could benefit
Next steps - Who should be engaged moving forward? Frequency of calls?

Attendees

Gabrielle Bohlman (USFS, Ecology Program)
Bobbie Miller (USFS, Klamath NF)

Betsy Stapleton (Scott River Watershed Council)
Charna Gilmore (Scott River Watershed Council)
Don Flickinger (NOAA)

Ryan Peek (UC Davis - Center for Watershed Sciences)
Karen Pope (PSW)

Adam Cummings (PSW)

Damion Ciotti (USFWS)

Dave Powers (EFM)

Kyle Pritchard (USFS - Klamath NF)

Vision for Partnership

Collaboration between public and private land managers and researchers focused on meadows
Develop a clear and articulate vision statement that highlights the importance of restoration,
protection, and conservation of meadows in the Klamath Mountains

Coordinate efforts to inventory meadows and prioritize restoration needs






1955 CDFG Lake Survey
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OCCIDENTAL ARTS
ECOLOGY CENTER

scottriver.org
megan@scottriver.org




Integrating Forest Health with Meadow Restoration

in the Middle Truckee River Basin
/= Balance
=== Hydrologics

May 2, 2025




Lacey Meadows

Watershed

Watershed Area: 9 square miles
Elevations: 6,800 — 8,200 feet
Annual Precipitation: 44.9 inches
Snow Depths: >150 inches

Roughly 550 acres of montane meadow

Headwaters of the Little Truckee River



Lacey Meadows Restoration Timeline

2012 Truckee Donner Land Trust acquires Lacey
Meadows/Webber Lake

2012-2013 Watershed Assessment

2018-2020 Watershed Improvements

2019 Meadow Restoration Design and Baseline Monitoring
2023 Phase 1 THP and Upper Meadow Restoration Implemented

2024 Phase 2 THP and Lower Meadow Restoration Implemented



Background: Land Use History

e Sheep grazing 1850s thru current
e (Cattle grazing (old dairy adjacent) 1940s, 1950s
* Logging 1950s-1970s



Drivers of Meadow Degradation?




Driver: Baselevel Changes




Driver: Baselevel Changes
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Driver: Channel Modifications

1939 1952 1966




Conditions: Forest Health

Lacey Creek
Watershed

Lake
Tahoe



Current Meadow Conditions

Meadow Condition
Assessment
(2012)

Dry Montane Meadows
(historically wetter)

Conifer Encroachment
Bare Ground
Low Ecological Status



Watershed Improvements

e Lake Level
Management Plan

e Road Drainage
Improvements

e Grazing Plan

e Timber Harvest Plan



Meadow Restoration Design




Meadow Restoration Design




Meadow Restoration Design




Meadow Restoration Design




mplementation



Project Results: Upper Lacey Meadow

Table 7. Hydrologic Summary WY2019-WY2024

Water Year Peak Flow Date Annual Peak Return Period
Flow
(cfs) (years)
2019 n/a n/a n/a
2020 5/18/2020 150 <2
2021 5/6/2021 94 <2
2022 10/24/2021 ~250 2-5
2023 5/19/2023 206 2-5
2024 5/18/2024 150 <2

Nofte:

Values in italics include missing (WY2019) or estimated values; estimated values are the extfrapolation of a
stage-discharge rating curve above any manually measured streamflow.

Return Periods are estimated using Gofvald and others, 2012.



Project Results: Upper Lacey Meadow

July 23, 2024



Project Results: Upper Lacey Meadow

Google Earth Image: August 4, 2016 UAV image: July 27, 2024
(Near to Below Average Water Year) (Near to Above Average Water Year)



Project Results: Upper Lacey Meadow




Project Results: Upper Lacey Meadow




Lower Lacey Meadow




Lower Lacey Meadow




Lower Lacey Meadow




Lower Lacey Meadow

Webber Lake

Sentinel Satellite Image:

April 30, 2025



Funding and Acknowledgements

Partners: Funders:

* Donors to the Truckee River
Watershed Council

* CA Department of Fish and
* U.S. Forest Service Wildlife

* Truckee Donner Land
Trust

* CA Wildlife Conservation
Board



Questions






Wet, open valleys are disappearing

June 2022



A Brief History of Meadows

©® ©
1700 1800 1870 1920 2000 2020
Tribal California fur rush “Hoofed locusts” Roads and fire Wildfires

stewardship suppression
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the flow and reduces the capacity of
the stream to handle large volumes of
water. Floods result. Crops mre ruined.

Lives arelost. Banlks are indermined,
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In many instences straightening out
a stream has doubled its expasity for
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streams. Du Pent engineers have
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blasting methods for the cleaning out
and straightening of streams. All their
date is in & 4&-page book, "Ditching
with Dynamite” It is for your use
Write far it

Dynamitecan help you do other
Jobs, too, It can help you build high-
ways, dams: fight soil erosion; work
quarries. DuPont has an explosive
for every purpose.

iy parort
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The old perspective:

“Crooked streams are
.— amenace to life...

%

» “straightening out a stream has doubled its
capacity for disposing of run-off water.”

* “DuPont Dynamite has straightened many
thousands of miles of crooked streams.”

e “Doityourself. All their datais in a 48-page
book, Ditching with Dynamite”



Altered upland forest hydrology

Burned

catchment

— Roads

/
) (o))
o0 Unburned Q0
3 .— catchment f:j No roads
0O Q
Time Time

Wildfire: Scott 1997; Moody et al. 2008; Leopardi & Scorzini 2015; Kean et al. 2016; Havel et al. 2018; Srivastava et al. 2018; Williams et al. 2022. Roads: Wemple &
Jones, 2003; Dymond et al. 2014; Wemple et al. 2016; Surfleet & Marks 2021.



Where should we focus restoration efforts?

Low-gradient streams
and meadows with high
potential to:

* Retain water

e Capture sediment

» Attenuate peak flows, extend
low flows

» Keep water cool

* |Improve water quality



Human-moderated meadow evolution, last 150 years




Human-moderated meadow evolution, next 50 years




Can we apply low-tech,
nature-based
restoration approaches
to increase scale?

Use locally sourced materials (wood, rock, sod) to add
structure to initiate hydrological and biological processes.

Work with the system (e.g., stream energy to deliver
sediment, plant roots to lock in the sediment, beavers to
develop complexity and storage).

Apply a conscious effort to use cost-effective, minimal
disturbance treatments (such as beaver dam analogs).

Engage with local communities.



Six meadows in the Plumas and Sierra National Forests

Experiment to test
effects of low-tech
process-based
restoration in burned
and unburned forests

Compared burned and unburned and treated vs. untreated

Joined forces with Cal Poly Humboldt and Fresno State

2021-2025



What is success?

* Increase surface water retention
and complexity

e Raise groundwater elevation
e Capture sediment

* Increase wet meadow vegetation
area and productivity



Rapid and persistent hydrological response following restoration

Percent of pool filled with sediment

100+

757

501

251

Burned

‘ Unrestored

Unburned
Restored

-

Fall
River

Mc'Rae
Meadow

Middle
Meadow




Fall 2024

Fall 2021




Post fire without treatment, meadows loose
ground to upland vegetation

Unburned Burned




App
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DIX]

techniques to 20 meadows in
e Fire footprint, May-Oct. 2024



Boost in late season vegetation greenness
following restoration

Raw NDVI Values Normalized NDVI Values

Deviation from expected seasonal pattern
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Key Takeaways

® |tis easy to forget what we’ve lost.

® Resetting the baseline presents opportunities for
landscape scale restoration efforts.

® Low-tech process-based restoration can rapidly
increase groundwater storage and activate channel
aggradation, especially in burned landscapes.

® The scale of degradation necessitates working with
nature and with communities.

® |t is possible to ramp up restoration efforts.



Conclusions & Implications

* Time to act, not just stare into the abyss

* Possible to achieve:

* Local benefits
* Species specific
* Biodiversity
* Fuel break
e Climate and wildfire refugia

* Landscape potential
e Create safer and more fire-resistant landscapes
e Protect sources of drinking water
* Healthier forests

* Imperative to build strong collaboration across disciplines and
communities



Collaborators/Colleagues

PSW: Adam Cummings, Joe Wagenbrenner,
David Dralle

ORISE Fellows: Kate Wilcox, Jordin Jacobs,
Matt Berry

Cal Poly Humboldt: Margaret Lang, Emma
Sevier, Christa Meingast

Fresno State

Kevin Swift, Swift Water Design

Sierra NF, Plumas NF

Join the fun!

sierrameadows.org

CalPBR.org

klamathmeadows.org

Additional Materials

Scientific Manuscript describing the model:

Cummings, Adam K., Karen L. Pope, and Gilbert Mak.
"Resetting the baseline: using machine learning to find
lost meadows." Landscape Ecology

Scientific Manuscript describing applications of the model:

Pope, Karen L., and Adam K. Cummings. "Recovering the lost potential
of meadows to help mitigate challenges facing California’s forests and
water supply.” California Fish and Wildlife Journal.

A 2 hour recorded workshop that describes the Lost Meadows
Model, how to access the data, and example applications.




Restoring M eadows and Flows for
Eagle Lake Rainbow Trout



Eagle Lake and Pine Creek

Eastside, terminal, alkaline lake, 5,000’ elevation.

 Atthe geological convergence of Cascades, Sierra

Nevada & Great Basin.

Home of Eagle Rainbow Trout.




Eagle Lake Rainbow Trout (ELRT)

* Only trout that survives in Eagle Lake

 Commercially fished in the late 1800s

* Nearly extirpated in 1940s

Decline due to:

« Partial draining of the lake for irrigation.

» Degradation of Pine Creek spawning habitat
through logging, road building and overgrazing.

 Non-native brook trout.

Now completely dependent on hatcheries.

Petitioned several times for ESA listing.




40-mile long, ephemeral stream.
Meadows essential for ELRT reproduction:
e Duration of flow

 Habitat - spawning and rearing

Legacy alterations of landscape processes -
decreased duration of flows (~ avg. 90-110 days/year).

Reduced flow duration primary barrier to spawning.




1950 — Hatchery production begins

1987 — Coordinated Resources Planning Mgt. Group
2007 — ELRT Conservation Plan

2015 - ELRT Conservation Agreement

2015 - Meadow assessments & prioritization

2019 — McKenzie Meadow restored

2021 — Confluence Meadow restored

2024 - Logan Springs Meadow restored

2024 - Champs & McCoy Meadow design started Pine Creek Coordinated Resources Management

Planning Group (CRMP)

Since 1987




Partial List of Leading
Contributors

Steven Young
W.S. Platt
Sherman Jensen
Peter Moyle
Teresa Pustejovsky
Lisa Thompson
David Lile

Sabra Purdy
Todd Sloat

Matt Kiese

Matt Weld
Bobette Jones
Paul Divine

Rene Henery




Elevatiol (feet)

Champs Flat & McCoy Flat Restoration Designh Project

Two most important Pine Creek meadows

Champs Flat Meadow ~ 3,000 acres

McCoy Flat Meadow - 700 acres

Pine Creek profile

Stephens Mdws.

McKenzle Cow Camp

Pne Creek Valley

Chanps Flat

Eagle Lake

0 5 10 15 20 25 30 35

Downvalley distance from Triangle Lake (miles)



Champs Flat & McCoy Flat Restoration Designh Project

Pre-Disturbance Conditions

Anabranching multi-thread
channel pattern.

Smaller channel spread water over
floodplain, low erosive force.

Geomorphology — dynamically
stable.

Net sediment storage.

High vertical & lateral connectivity
between the channel & floodplain.

Wetland vegetation, especially
deep-rooted wetland graminoids. Restored - Confluence Meadow




Champs Flat & McCoy Flat Restoration Designh Project

Post-Disturbance Conditions
Deeply incised > 6 feet.
Disconnected from floodplain.
Active eroding banks.
Oversized, single channel.

Shear stress 2-3 times pre-
disturbance values.

Low groundwater levels.

Vegetation converted to annual
grassland.

Inset floodplain is still
developing, but most high-
quality habitat is gone.




Champs Flat & McCoy Flat Restoration Designh Project

Modeled Inundation

e Existing conditions — flows
access floodplain between
150 — 250 cfs.

e Pre-disturbance conditions —
flows access floodplain
between 10 — 50 cfs.
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Channel Evolution Model used for Development of Alternatives

Cluer and Thorne (2014)

Channel has reached Stage 3/3s (Arrested
Degradation).

High design complexity.
Floodplain vegetation is poor.

High risk of re-incision.

Hydrogeomorphic function, ecosystem
and habitat benefits less than about 25%
of potential.
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Design Objectives — Improve:
e Geomorphic and hydrologic
function.

e Aquatic habitat function.
e Meadow ecosystem function.

* Resistance and increase recovery
capacity to flood, fire & drought.

Alternatives Developed for Each Stage.

e Without significant external forcing,
Champs and McCoy Flats will
progress slowly through SEM due to
erosion-resistant streambanks and
lack of coarse sediment supply.

e Stage 0 deemed most likely to
succeed.
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Recommended Alternative -
Complete Channel Fill with Borrow
From Terraces

* Fill all major incised channels -
material obtained from terraces.

* Most likely to restore geomorphic
and ecosystem processes.

* Focus not on site-specific
floodplain and channel form.

Existing Conditions

e Channel will undergo a period of

adjustment pOSt-prOject. 40 CFS WATER SURFACE ELEVATION
(PRE—DISTURBED CONDITION)
\ ~EXISTING GRADE
/ FINISHED GRADE
. . o SECONDARY
e Result in anabranching channel CHANKELS 2-3 FOOT LAYER OF L SECONDARY
o PRESERVED\ (PERMEABLE SOILS AT EXISTING CHANNELS
NS e e =TT MEADOW SURFACE CHANNELS PRESERVED
pattern. _ CHANRELS '\ \

e Result in high vertical and lateral %///j/// ///Z/// ////Z{? ' //:///4% \ 

floodplain connectivity.
DENSE CLAYS AND
« Manage re-incision risk by SURFACE SOILS (TYP) PROPOSED CONDITIONS

NTS: VERTICAL EXAGGERATION OF 25X

promoting flow access to the
floodplain below 1.5 to 2-year
recurrence interval.
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Next Steps
Progress from 30% to 65% to
90% Design Stages — Spring 2026

NEPA and Permitting completed
by Winter 2026

Construction — funding
dependent — as early as fall 2027
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