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WILDFIRES ARE INCREASINGLY AFFECTING
HQUH.TIC SYSTEMS (DAVID ROON, 05U COLLEGE OF FORESTRY)
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IT'S A CATASTROPHE!

—  Monprofit & Nonpartisan News c A L‘\ M AT T E R 5‘

AboutUs  Newsletters Q4
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Park Fire jeopardizing one of California’s most iconic

species: ‘This species could blink out’

BY RACHEL BECKER
JULY 31, 2024
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FIRE ECOLOGY

“Fires ... have been ground fires, and

easily controlled. e it Tree-ring n.cﬂrﬂs
A trail will sometimes stop them.” i o = F O YA TTE

R.B. Wilson
1904

Tow Il'u.lIIII:I st r'Jr.lJ'ullJ o A fend's rramine ll'J'll.r r.I'u'lrul."I'Iln.'lJ f.rrljll'r_p
Forest Bexerve, Califormia

US Department of Agriculture, Burese af Foarestry, YWashington, [LC.

o Basic fire ecology (fire scars = fire return interval). 5-135 yr

How have FRI
landscapes

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

o 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)
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CALIFORNIA
FORESTS
NEED FIRE

(WILL HARLING)

Historically fires ~5-50 acres all
low severity

Today’s fires ~ S0k-200k acres,
mixed, but much higher severity

Fire suppression = deficit of fire = less
vegetation burned... soin turn forests
more dense = fuel buildup/more and
higher severity wildfire.

2015 Shiel Fire




IMPORTANCE OF UNDERSTANDING PATHWAYS LINKING
FIRES AND FISH (avip rooN, 0SU COLLEGE OF FORESTRY)

= Fire can have complex effects i i () Rparian Shading) 4 P
on aquatic ecosystems and fish .I r'L = I ) 1 " | "h PN §
= Fires influence fish via multiple I, L | L ' ‘f ; 1':\‘ |
: : : | B S PR [ srreamilov | ! R
physical and biological | ¢ A ‘_ o LR |
L il

pathways . 5o Terpuronre

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

mechanisms



FISH AND FIRE — GORDIE REEVES

Fire comes with both “good and bad”, but Gordie

would argue a lot of good processes outweigh
the bad.

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 numbezrs often go up (cites
3 studies)

We should use fire as a restoration tool.

| Pieces

input

Waltts

SNJTLF!E nded sediments

Nutrient output

Woody debris

Incident radiation

Primary production

= Litter input

Shredders

Grazers
Collectors

Fishes
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Mormal Post-fire Years after fire
wear year

Time ——

From JB Dunham et al. 2003



MCKINNEY FIRE
T0Z S0T0 — KARUK
TRIBAL FISHERIES

The bad fire example: homes burned, caused
fish kills, several people even died.

Hottest day of the ﬁ/ear, fast moving (30,000
acres in 8 hours). Burned into old fire footprint
and plantations on decom]%osed granite. 5-10
inches of rain in just a few hours.

Dozens of debris flows = 1,000 ntu turbidity
(aeration goes away, even eerie sounds like
gurgling rather than bubbling or roaring
whitewater).

DO was at 0 for 2 hours which killed
everything (nit just a single species like
disease does) so dace, lamprey, crayfish, and
th0111<sands of adult Klamath small scale
suckers.

= At the same time, the sediment and wood
fire inputs are causing good changes
such as large geomorphic changes to the
river

= Streams that were intermittent before are
now flowing year round and have good
fish habitat.

&he New Aork Eimes

California Fire and Floods Turn a
River to ‘Sludge,’ Killing Thousands
of Fish

Dead fish found on a stretch of the Klamath River in Northern California on Saturday.

Karuk Tribe Department of Natural Resources, via Assoclated Press




WILDFIRE
BENEFITS

Stream flow I
Stream temperature l
BMI changes I
Wood I

Spawning gravels I
Juvenile production I
Recent fire = best

protection against future
fire
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STREAMILOW AND FIRE (EVAPOTRBN&PIRHTION)

Dense forests (10x as much more forest
biomass than 100 years ago)

Burning creates more open spaces, less
biomass, less transpiration (less pulling of
water from the ground and evaporating it)

2020 Rugust Complex - Forest Glen (SFTR)
~ 30% cfs flow improvement

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




Discharge (cfs)

STREAMFLOW AND FIRE - TULE CREEK

West Tule Creek

2020 Critically Dry

Daily Average Streamflow Storage and Forbearance Project 2021 Dry
Fall 2021 - Monument Fire == 2022 Dry
2
50% more streamflow! 2023 Wet
2025 Wet
2.5
2
1.5
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SMOKE AND STREAMS  minsanen

ADVANCING
1 EARTHAND
ﬂu\l SPACE SCIENCE

Water Resources Research

RESEARCH ARTICLE Wildfire Smoke Cools Summer River and Stream
10.1029/2018WR022964 water Temperatures

Key Points: Aaron T. David' |, J. Eli Asarian? , and Frank K. Lake®
«  Wildfire smoke cools river and stream

water temperatures by reducing
solar radiation and cooling air
temperatures

- For both air and water, smoke has a
greater cooling effect on daily

'U.S. Fish and Wildlife Service, Arcata, CA, USA, “Riverbend Sciences, Eureka, CA, USA, JU.S. Forest Service, Pacific Southwest
Research Station, Orleans Ranger Station, Orleans, CA, USA

maximum temperatures than daily Abstract To test the hypothesis that wildfire smoke can cool summer river and stream water
mean temperatures temperatures by attenuating solar radiation and air temperature, we analyzed data on summer wildfire

« This smoke-induced cooling has the k | diati ir t t initati A chisel d o t 1k
notential 0 benelit colduter smoke, solar radiation, air temperatures, precipitation, river discharge, and water temperatures in the
adapted species in fire-prone lower Klamath River Basin in Northern California. Previous studies have focused on the effect of combustion

watersheds heat on water temperatures during ﬁres and the effect of npanan vegetation Iosse& on postfire water




DON HANKINS — RIPARIAN USE/BURNING NOT JUST PROTECTIGN
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CATASTROPHIC
FIRE?

Large wood inputs

Spawning gravels

Raised groundwater
table
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Catastrophic Fire?

Large wood inputs

BMI production
increases

Juvenile growth and
production increases
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Suppression
Impacts

Photos from
Josh Smith, Watershed
Research and Training Center




'/ 72015 Shiel Fire
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Toxicity of fire retardant often tested on juvenile rainbow trout

« Active ingredient = ammonia phosphate. See changes in water pH.

14 Louise Cominassi Recent research highlight presence of metals.
Oregon State UC Davis
University
- Toxicity of Phos-Check 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

« Importance of looking into sublethal effect: Behavioral effect were
observed at concentration 200x lower than their LC50

Cranial expansion in
Rainbow trout
increased with higher
concentrations

* Surprising mortalities after 96h sublethal exposure in
concentrations that were 10x lower than concentration used for
LCS50. The 96 h-LC50 might underestimate mortality.

* Anxiety-like behavior and alteration in locomotion.
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How Many Homes Were Destroyed
by the 2025 LA Fires?

The 2025 LA wildfires burned over 57,000 acres and
destroyed more than 16,000 structures. The two most
destructive fires were the Palisades and Eaton fires:

Palisades Fire Eaton Fire

6,833 structures lost 9,418 structures lost

23,448 acres burned 14,021 acres burned

.~ FRONTLINE'
Source: fire.ca.gov N/ witorins oeranse



vy metals spiked in L.A.’s coastal
nuary fires

lum, nickel and lead
tions well above

r v




Low nutrient content (esp. N and P)
Low organic matter

Reduced soil structure

Low water and nutrient retention

Reduced plant & microbial diversity
— dominated by early successional
fungi and plants

Soil changes after high-severity fires

Increased soil erosion (and
dust)

Elevated heavy metal and
other contaminants

Increased hydrophobicity and
water runoff

Increased soil exposures and
temperatures



Healthy soil is like a sponge

RESILIENCE: WATER RETENTION
Hie ot I i nig o ks

HEALTHY S0 . COMPACTED 5011

Fungal mycelium weaves soil and
plant roots together!




Common Post-Fire Contaminants
Metals

* lead (Pb), arsenic (As), mercury (Hg), hexavalent chromium (CrVI)

Volatile Organic Compounds (VOCs
* benzene, formaldehyde, acetone, etc.

Semi-volatile Organic Compounds (SVOCs
 nitroaromatics, PCBs PAHs, phthalates

g Dioxins and furans I
Petroleum hydrocarbons
 gasoline-range (GRO)

« diesel-range (DRO)

 Oil Range Organics (ORO)

- total petroleum hydrocarbons (TPH)

Per- and polyfluoroalkyl substances (PFAS
- PFOS, PFOA

Asbestos




Most contaminated sites after WUI fires have
mixtures of metals and organic contaminants

Organic contaminants

Carbon-based

SVOCs, VOCs, dioxins,
petroleum hydrocarbons,
PFAS

Some may be

Inorganic contaminants

 Heavy metals (lead, arsenic,
hexavalent chromium), asbestos

 Difficult to remediate — can only
be moved around or immobilized
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Cr(lll) = micrunutrient© Controls over
Cr{V1) = toxic, mobile 4@¢ chromium mobility

Oxic, C r(VI) Microbes
(drought) (such as AMF
conditions Cr(III) and Oyster

Reduction leads to immobilization and oxidation leads to mobilization

mushroom)




the cleanup of hazardous substances
(i.e., contaminants / pollution) in the
environment via their removal, treatment
and/or containment
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COST MAINTENANCE TIME

$$$ None Fast

\_

jf;:: ..
G ?!ﬂ E DIG remove and replace soil
e Py

Sl ¥
b
e
=

; CAP.’STABIL]ZE cover or * $ Ongoing Fast

=l stabilize soil contaminants

None
once
complete

WP, “SUSTAINABLE TREATMENT

“¥ 7" pature-based remediation aka bioremediation
" to clean the soil in place

Slow

$$

e

* Needs monitoring and maintenance, impermanent






In other
communities

Source: DTSC 2023, accessed at https://dtsc.ca.gov/wp-content/uploads/sites/31/2023/07/Hazardous-Waste-Management-Report Section-
3 accessible.pdf



https://dtsc.ca.gov/wp-content/uploads/sites/31/2023/07/Hazardous-Waste-Management-Report_Section-3_accessible.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2023/07/Hazardous-Waste-Management-Report_Section-3_accessible.pdf
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https://dtsc.ca.gov/wp-content/uploads/sites/31/2023/07/Hazardous-Waste-Management-Report_Section-3_accessible.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2023/07/Hazardous-Waste-Management-Report_Section-3_accessible.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2023/07/Hazardous-Waste-Management-Report_Section-3_accessible.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2023/07/Hazardous-Waste-Management-Report_Section-3_accessible.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2023/07/Hazardous-Waste-Management-Report_Section-3_accessible.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2023/07/Hazardous-Waste-Management-Report_Section-3_accessible.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2023/07/Hazardous-Waste-Management-Report_Section-3_accessible.pdf

(1) Thermal Remediation

(1) Chemical Oxidation

(I) Natural Attenuation

. (1) Bioventing
This releases ~ FeEG—_G_—_——-__—_
(1) In situ SVE

Soil vapor extraction (SVE)
(E) Thermal desorption

E) Excavation and disposal
(E) Bioremediation

(E) Incineration

(E) Soil washing 0.3

0.0 1.0 2.0 30 4.0 5.0 6.0 1.0 8.0 9.0

Estimates of Life Cycle GHG Emissions (t CO2-eq/m? of treated soil)

Amponsah, N. et al (2018), Journal of Cleaner Production, Volume 186, https://doi.org/10.1016/j.jclepro.2018.03.164.



https://doi.org/10.1016/j.jclepro.2018.03.164

What are other soil remediation
and waste management
options that are more cost
effective, environmentally—
sound and actually address
the pollution?




IS an alternative remediation method that works with living
organisms to cleanup environmental pollution.

can be done in situ, reducing or removing need for soil excavation
*50-90% cost savings compared to dig and dump
sincreases biodiversity
erepairs soil on site
*Reduces carbon emissions associated with remediation




BACTERIA

| Microbial
remediation




Types of Phytoremediation for metals

RN

Phytoextraction

Phytostabilization



Fungi are biogeochemists

* Biosorption e e
* Metals bind to fungal N e\

cell walls &7 i ks _ >
L B i O m i n e ra I izati o n Mycelium-mineral-50M interface 50il aggregate ||‘||::|i'-.-'i|:|'.1 al |-:|h'1l'lt Plant community and e:-;:-:::-S':.:'_Str:'r‘n
* F O rm atl O n Of Sta b I e :- i mim r’rr'i dm -:.‘r:r‘l T .i:rﬂ

mineral complexes

(€.9., oxalates, Chelation via organic acids

phosphates) _ _ n .
« Redox Oxalic acid mobilizes — then re-precipitates
transformations metals

Soil aggregation
Physically stabilizes minerals in
microaggregates

. Cr(VI) — Cr(lll)



Arbuscular mycorrhizal fungi (AMF)
help plants grow and may help them
extract more metals and enhance
phytoremediation success

5 IS - il F i e R S
] :*‘ - Thomas et al, 1998. Mycoremediation of Aged
~ Petroleum Hydrocarbons in Soil.

Other fungi who are decomposers have
been found to be able to break down
complex, organic contaminants such as
PAH’s, diesel and more.

Hypha mycelium network
increases active root surface for
hutrient acquisition up to 700 times

Smith and Read, 1996 Allen, M. Mycorrhizal Ecology, 2021



MOLECULAR ECOLOGY

ORIGINAL ARTICLE & Open Access @ @ @ @ ﬁ

Rapid bacterial and fungal successional dynamics in
first year after chaparral wildfire

M. Fabiola Pulido-Chavez B4 |ames W. |. Randolph, Cassandra Zalman, Loralee Larios

Peter M. Homyak, Sydney |. Glassman &4

rst published: 29 December 2022 | https.//dol.org/10.1111/mec.16835

« wildfire led to large reductions in all fungal guilds:
« EMF decreased by 68%
« pathogens by 71%
* saprobes by 86%

* in burned compared to unburned plots
« 1 year was insufficient for any guild to return to unburned levels



Wh at **Individually, none of these would address mixed metal and organic contaminants but together they do

ﬁ& actually

happens in

nature? Plant
o uptake of
metals
Beneficial
decomposer fungi
break down complex
carbon Arbuscular
| \ mycorrhizal
Organic fungi help
contaminants are plants take up
—carbon-based elements
Bacteria and secondary
decomposer fungi continue Metals

decomposition of simpler
carbon-based chemicals

are elements




Principles of Ecological Remediation

# Mimic Succession
— Starting the process often enables natural regeneration.

T Diversity = Resilience
— Addresses multiple contaminants while restoring ecosystem function and long-term stability.

+ Keystone Remediation Species
— Enables effective and complete cleanup.

& Waste as Resource
— Diverts materials from landfills and supports circular systems.

® Bioregional Approaches
— No invasive species are used.
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Soil Drivers of Fungal, Bacterial and Plant Diversity on Contaminated Sites in
Southern California: Informing Bioremediation in Dryland Environments

Study system Methods Key Findings

) y | FUI’"IQI ITS ..Sc}il texture
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Southern California Native plants are an under recognized potential
- remediation tool because they are already adapted to
native plants drought/arid conditions of SoCal and they have deep roots!

orasses

Kirschner, 2021




California
native plant
metal

accumulators
identified

highest
uptake

2nd

highest
uptake

3rd

highest
uptake

|||3-II -':lll T

i " ﬂ‘h

Chromium

Arsenic

Cardmium



https://www.sciencedirect.com/science/article/pii/S0048969725019977?via%3Dihub

The most
contaminated
sites had the

lowest
arbuscular
mycorrhizal
fungal
spore counts
and diversity.

Debneth, A. et al, 2015.
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- ECOVILLAGE

ENGINEERING

Slauson and Wall

LA Ecovillage — Songs Taylor Yard — G2 parcel
« Lead . Lead . Lead
*  Copper . Arsenic . Hexavalent chromium
+  Cadmium Petroleum hydrocarb
+  PAHSs and diesel * PAH's and diesel . ’ o

Future green space, housin
Future urban garden and Future park . > 1] ,
community spage / housing uture p shopping and community cen%re



Different ways to myco- or bioremediate

Natural attenuation Bioaugmentation Biostimulation Plant-microbe

Slower degradation Enriched/engineered Increasing Co-metabolic tolerance
degraders growth/bioavaillaility Higher stability/capability



Ecoremediation treatments tested over 12 months

With and without irrigation

-

\_

attenuation

treatments

Natural )

controls with no

%

+ 6 replicates
VICEE
combination
per site
X 3 sites

= 552 plots

/Biostimulation\

« Endogenous
AMF only (no
inoculum + plants)

 Endogenous
decomposer fungi
only (wood chips
and irrigation)

/Biaugmentation\

Native decomposer
fungus as spent blocks
from mushroom farm
(Smallhold)

Commercial AMF
inoculum

Plant-fungal
interactions

Novel, Native Plant
Metal Extractors

f‘?l . .'.
Proven, Non-native }
Metal Extractor

Various fungal inocula:

* Indigenous fungi only

« Commercial AMF inoculum

« Decomposer fungus spent
blocks

 Both decomposer and AMF
\inoculum /




119.8%
19.7%
16.7%

20% 40%
Mean reduction in concentration (%)
MNegs




AMF inoculation
Increased plant
survival and biomass

p = 0.0543




Arbuscular mycorrhizal fungi
was the most significant

contributor to plant metal
removal from soll




Level of AMF Colonization

The level of AMF root
colonization was the
most significant predictor
of plant accumulation for

lead, arsenic and
chromium

0 = none

level 1= trace, 1-10%
level 2= 11-50%
level 3 =>50 %



AL

99.75% average
reduction in all
hydrocarbons with P.
ostreatus



With AMF Without
inoculation @ AMF

19,7

llll Cr(V1)

was reduced concentrations
significantly by Increased by

45% 61%

on average on average



AMF increased plant biomass and height in the presence of
Cr, Cr(VIl), and drought stress

High Cr, drought High Cr, drought
condition, condition, high AMF root
growth
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Remediation & regeneration happens

e | e
g - -

i If"‘f:-

- -
g gy
= R

-







Byproducts (mushrooms, plants, etc.) of remediation efforts
are hazardous waste and need to be tested, and plan for
where you’ll contain them or dispose of them!

2= Transfer from roots
{0 shools







Increase available nutrients
Increase organic matter
Increase microbial biomass
Improve poor soil structure
Improve water retention

restore plant and microbial
diversity

Soil repair possible with bioremediation

prevent solil erosion (and
dust formation)

Treat heavy metal (lead,
arsenic) and other
contaminants

Reduce water runoff

Protect soil from high
temperatures



Value Metrics

10x lower CO2 emissions per acre
50% cost savings

26 x soil carbon storage

40 x biodiversity increase

60% vegetation recovery at 12 months
circular outputs rather than waste




How can these methods be applied to
remediate fire-impacted sites?

RESTORING SOIL, WATER & LIFE
AFTER WILDFIRES

HERLING SOUTHERN GALIFORNIA TOGETHER



MYCO-WATTLES: FUNGAL-BRSED EROSION SOIL BIOREMEDIATION: MYCOREMEDIATION & BIOME LOGS FOR ECOLOGICAL REGENERATION

CONTROL & TOXIN IMMOBILIZATION PHYTOREMEDIATION T0 REDUCE FUTURE FIRE RISKS
Myco-Wattles are erasion control Soil bioremediation integrates Biome Logs are a natural erosion control
structures infused with mycelium to mycoremediation (using fungi) and method that helps stabilize fire-damaged
stabilize soil, prevent runoff, and break phytoremediation (using plants) to restore landscapes, reduce runoff, and promote
down harmful contaminants. By leveraging contaminated and degraded soil. Fungi help ecological recovery.

fungi's natural filtration and remediation break down toxins and bind heavy metals,

properties, these wattles help reduce while plants absorb and filter pollutants.

erosion and improve ecosystem recovery creating healthier soil and supporting long

after wildfires. term ecosystem recovery

< Centre for Applied Ecological
'F.gﬁ CoRenewal Remediation

e

w

7% CoRenewal







Civic Bioremediation

Building a Network of Soil Practicioners




Bioremediation Workforce
Development

} » Bioremediation Certificate Program

« Communities impacted by widespread
contamination

—75 have completed the certificate

* LASD high school students
—50 youth have completed the certificate

 The program is a mix of theory and hands-on
: experiential learning and connects participants to
i) support bioremediation research in Los Angeles area.




SUSTAINABLE BIOREMEDIATION

Reduced emissions from Enabling contaminated site

a shipping soil with in-situ et g transformation into parks,
treatment §r—F Jreen spaces, community

gardens and other uses

: : &
Regenerates soil such that it gfwg; Protecting and cleaning
can support plants and trees = """\ otar resources
Reducing risks to fence-line e .a Building a regenerative
communities from economy and workforce

SEasEs contaminated sites | with local jobs



Centre for Applied
Ecological Remediation

www.caer.carth

info@caer.earth

ig/ bluesky: @caer.earth
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Corenewal’s
Post-Fire
Studies

Primary PFMI Methods
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Web-tool

To use the tool, click the link embedded in the title
above or the photo to the left, it will take you to an
external web-page

This web-tool is currently in beta-testing

We encourage you to test it out for us and let us know
what you think!

We intend to improve this tool with user feedback and
updated data from the findings of our study

In the future, we will offer PFMI kits, consultations with

(w18 f:t.aH, anc sol tt—:&;hr:;_; SEernvices



https://www.fenixsfungi.com/pfmi-tool-and-methods
https://www.fenixsfungi.com/pfmi-tool-and-methods
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Integrating process-based restoration into
post-fire emergencyresponse efforts

Gabrielle Bohlman, US Forest Service
Region 5 Ecology Program

= NS @

3 rr'-'ﬁ

2026 Salmonid Restoration Conference
Fire and Fish Workshop




What 1s low-tech process-based restoration (LIPBR)?

* A practice of using locally sourced
materials (e.g., wood, rock, sod) to
add structure and initiate key
hydrological and biological
processes.

* Focus on working with the system,
allowing stream energy to deliver
sediment, and plant roots to lock in
that sediment.

* Apply a conscious effort to use cost-
effective, minimal disturbance
treatments, allowing for efficiently
scaling-up restoration efforts and to
encourage a self-sustaining,
dynamic ecosystem

Wheaton J.M., Bennett S.N., Bouwes, N., Maestas J.D. and Shahverdian S.M. (Editors). 2019. Low-Tech Process-Based Restoration of Riverscapes: Design Manual. Version 1.0. Utah State
University Restoration Consortium. Logan, UT. Available at: http:/lowtechpbr.restoration.usu.edu/manual



- Improves ecosystem function

ECOlogical - Water retention
Benefits of - Water quality
- Sediment capture
LIPBR - Soil formation

- Carbon sequestration

- Increases biodiversity
- Add complexity
- Increase extent and
productivity of riparian and
wetland habitat for sensitive
species

a5 Hgh Materials
Ralssfilce it

- Increases ecological resilience
- Mitigate effects of climate
change
- Provide fire refugia _ " Oymech =
- Mitigate effects of fire “ Ciotti et al. 2021




4 Fire provides periodic pulses of sediment and wood key for system
complexity

Fire can help maintain or even increase stream flows by modifying
upslope vegetation

Smoke from fire can cool water temperatures when conditions are right




Deep connection between fire and riverscapes.

While still a critical ecological process...

Fire has become a major ecological disturbance.

| i g RSy my ams

Erosion due to high-intensity rainfall event after severe fire. Credit: Klamath National Forest
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4 mam phases of post-fire response on NFS lands:

Timing

Objective

Implementor

Funding Type

Fire Suppression
Damage Repair

Burned Area
Emergency
Response (BAER)

Burned Area
Rehabilitation
(BAR)

Long-Term
Recovery and
Restoration

During and
immediately after

Repair damage
from suppression
activities

Resource Advisors
and Incident
Management Team

Fire operations
(suppression)

Within 1 year,
before the first
major storms

Emergency
stabilization to
protect from post-
wildfire events

BAER teams and
local staffing

Fire operations
(emergency
stabilization)

Within 3 years

Repair damage
from the wildfire
itself

Local staffing

Bipartisan
Infrastructure Law
(BIL) thru FY26

3-5+ years

Accelerate
recovery of
vegetation

Local staffing

Regular program



4 mam phases of post-fire response on NFS lands:

Look for opportunities throughout all phases Current pathway

7

Burned Area
Rehabilitation
(BAR)

Burned Area
Emergency Response
(BAER)

Long-Term
Recovery and
Restoration

Fire Suppression

Damage Repair
N

Monitor and maintain

Consider Highest priority Expand off and :
. : e . structures, consider
opportunities to set locations to address maintain initial e :
. . additional restoration
the stage for LTPBR immediate threats structures

opportunities



Burned Area Emergency Response (BAER)

Step 1: Identify critical values present on FS lands.

Human life and safety - FS visitors,
employees

Infrastructure - roads, trails,
campgrounds

Critical cultural resources - sites
potentially eligible for the National
Register of Historic Places, Traditional
Cultural Properties, sacred sites

Critical natural resources - high value
soil and water, critical T&E habitat,
native plant communities




Burned Area Emergency Response (BAER)

Step 2: Identify and assess imminent post-wildfire threats to those values.

Biggest concerns are often: erosion, flooding, and debris flows

Before fire and rain After fire

During summer's fire season, vegetation is ‘
burned, causing sediment to roll down steep hills.
Within a few hours or days, channel bottoms are
loaded with loose sediment.

Soil is trapped on steep rocky hills by vegeta-
tion.

BRadimunt rolls d@ownhill, I
poing hillside = 4]
1.+

National Weather Service Post Wildfire Flash Flood and Debris Flow Guide - Graphics from Raoul Rafioa



Burned Area Emergency Response (BAER)

Step 2: Identify and assess imminent post-wildfire threats to those values.

Each BAER critical value and threat combination is evaluated for risk.

Probabilitv of Magnitude of Consequences

Hty Major Moderate Minor
D amage or LOSS (Life loss, substantial/irreversible damage) [ (Injury of life, long-term resource effects) (no injury, recoverable loss)
RISK
Very Likely (>90%) Low
Likely (50-90%) Low
Possible (10-50%) Intermediate Low
Unlikely (<10%) Intermediate Low Very Low

Risk assessment provides justification for use of emergency funding authority under BAER.



Burned Area Emergency Response (BAER)

Step 3: Select treatments to manage unacceptable risks.

Treatments need to be:

v' Proven effective
Require minimal action
Reduce risk in first year to acceptable

Cost is economically justified

NN X X

Can be completed before damage is
expected







Some LTPBR-type approaches are already included.

In-channel tree felling to Grade stabilizers to prevent
Check dams to trap sediment  maintain channel stability channel incising and
and slow water velocities. and provide fish habitat. downcutting.

But the methods approved for BAER are limited and often
considered to be ineffective at reducing risk to an acceptable level.



USING LTPBR TO CATCH POST-FIRE SEDIMENT

Partners: Big Chico Creek Ecological Reserve, California
2024 PARK FIRE <

Conservation Corps, Mooretown Rancheria,
RESOURCE Streamwise, Symbiotic Restoration (trainers),

Resource Conservation District, Butte Cou nty o onn Mechoopda Indian Tribe (cultural monitoring)

Burned 75% of the Big
Chico Creek watershed

Big Chico Creek is an
eastern tributary to the
Sacramento River

Important anadromous
fish habitat

Highly valued spring-run
Chinook salmon
population

Photo credit: FishBio




USING LTPBR TO CATCH POST-FIRE SEDIMENT

f% Partners: Big Chico Creek Ecological Reserve, California
Conservation Corps, Mooretown Rancheria,

2024 PARK FIRE

: g . RESOURCE Streamwise, Symbiotic Restoration (trainers),
Resource Conservation District, Butte County oo Mechoopda Indian Tribe (cultural montoring)
J 4, 3
4 1,783 total structures

) built in ~3 months
=" Approx. 60,000 cubic feet
' of sediment captured
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Photo credit: Jason Halley, CSU Chico



USING LTPBR TO CATCH POST-FIRE SEDIMENT

ﬁ% Partners: Big Chico Creek Ecological Reserve, California
2024 PA R K FI R E (¢ Conservation Corps, Mooretown Rancheria,

. . o . RESOURCE Streamwise, Symbiotic Restoration (trainers),
Resource Conservation District, Butte County - Mechoopda Indian Tribe (cultural monitoring)

WA z M

'o ﬁi: ’.

Structures capturlng sedlment and qmckly becomlng part of the system.
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USING LTPBR TO CATCH POST-FIRE SEDIMENT

[CALIFORNIA|

2022 MCKINNEY FIRE

Yurok Tribe and Mid-Klamath Watershed Council
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Map of affected tributaries and location of LTPBR project in upper McKinney Creek

Map by J. Petreshen, Yurok Tribe.
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Project property overview.

Private lands
adjacentto
Forest Service &
private timber

Upper McKinney
Creek

4 miles upstream
from Klamath
River

Located above
anadromy



USING LTPBR TO CATCH POST-FIRE SEDIMENT

2022 MCKINNEY FIRE B | LA \

Yurok Tribe and Mid-Klamath Watershed Council

Goals

- Capture sediment,
reconnect floodplains

- Rebuild channel bed
elevations

- Stop incision from
propagating upstream

- Stabilize gully & head cut

< 14-foot head cut at the top of incising gully,
near property boundary. Photo by J.
Petreshen

- Accelerate recruitment
of standing dead trees

il
ok L)

Drone image of incising gully. Photo by MKWC.



USING LTPBR TO CATCH POST-FIRE SEDIMENT

2022 MCKINNEY FIRE

Yurok Tribe and Mid-Klamath Watershed Council
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Photos by J. Petreshen
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cut stabilization in

incising gully



USING LTPBR TO CATCH POST-FIRE SEDIMENT

.;uk T

2022 MCKINNEY FIRE

il b
Yurok Tribe and Mid-Klamath Watershed Council

| CALEORNIA

| FISH &
WILDHLIFE

Sites will continue to be monitored - important to learn from them.



The opportunities for integrating PBR
approaches are there.

The effectiveness of capturing sediment
IS apparent.

So why aren’t we using these approaches
e as treatments |n BAER more?
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ATTEMPTS TO INCLUDE LTPBR IN BAER

2022 MCKINNEY FIRE But still need to assess additional risk to resources

. and to determine how to mitigate future impacts
Klamath National Forest & i

L il i e . I
Initial debris flows were not preventable in that
post-fire

immediate
environment

=5




ATTEMPTS TO INCLUDE LTPBR IN BAER

2022 MCKINNEY FIRE

Klamath National Forest

BAER Team Assessment:

- Approx. 57 miles of Coho Critical Habitat
and 76 miles of total fish habitat affected

- Forrisk analysis, if impacts were expected
to affect:

- 1 generation of fish were minor
- 3to 5 generations were moderate

- >b5 generations were major.

- “Very High” risk for impacts on listed T&E
fisheries

Legend
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ATTEMPTS TO INCLUDE LTPBR IN BAER

2022 MCKINNEY FIRE %@ In Stream Channel Work .

Klamath National Forest

BAER request:

- Large wood placement as treatment to stabilize banks and
protect against further damage to Coho CH.

- Objectives:
- Reduce rates of sediment transport during subsequent
storm events

- Capture debris and sediment during higher flows later in
the year.

- Noted that efficacy of treatment relies on treating tributaries e : :
i i - . (3 iekinney Fire Perimeter 8118/2022  MeKinney SBS Final
between high severity burn areas and spawning habitat Soil Burn Severity

N In Stream Channel Segmemts " Noderate
- if greater than 50% of reaches can't be treated, treatment '

efficacy should be reconsidered. e o\

J 1
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ATTEMPTS TO INCLUDE LTPBR IN BAER

2022 MCKINNEY FIRE

Klamath National Forest

BAER request:

- Large wood placement as treatment to stabilize banks and Response from Washington Office:
protect against further damage to Coho CH.

—> Large wood placement was not authorized.

- Objectives: —> Based on the information provided, “the

- Reduce rates of sediment transport during subsequent treatment does not address any unacceptable
storm events risk to BAER critical values.”

- Capture debris and sediment during higher flows later in - “No analysis or evidence was presented

the year. demonstrating that the treatments would
substantially reduce risk to the critical values.

- Noted that efficacy of treatment relies on treating tributaries
between high severity burn areas and spawning habitat

- if greater than 50% of reaches can't be treated, treatment
efficacy should be reconsidered.



ATTEMPTS TO INCLUDE LTPBR IN BAER

2022 MCKINNEY FIRE

Klamath National Forest

A second BAER request was then submitted highlighting the importance of addressing the concerns of tribal
partners (incl. Yurok, Karuk, Quartz Valley, and Shasta) and the California Department of Fish and Wildlife.

Response from Regional Office to second request:

- request is “unusual in requesting authorization for a treatment that was already requested and not approved.”

— Not approved previously because “not considered a BAER treatment that is likely to reduce unacceptable risks
substantially within the first year (FSM 2523.03.2), nor is it demonstrated effective (FSM 2523.2.1c).”

- ...”several available case studies of this treatment type under BAER demonstrated widely variable effectiveness,
and in some cases were judged as making the situation and impacts worse.”



ATTEMPTS TO INCLUDE LTPBR IN BAER

2022 MCKINNEY FIRE

Klamath National Forest

“..lrecognize your and the tribes’ desire to implement this treatment
before another winter season. This particular treatment was requested and
funded through the Burned Area Rehabilitation (BAR) program...”




ATTEMPTS TO INCLUDE LTPBR IN BAER

2018 GANCE FIRE

Humboldt-Toiyabe National Forest

- Burned over a mile of the Gance Creek

riparian area

- Occupied by Lahontan Cutthroat Trout
(LCT), an ESA listed threatened species

Gance BAER: =
Burn Severity O et et sy

PR s 3wl i TP ———
TAAAZ0EE 1818 B i = e e i~ i

Map and images provided by Robin Wignall, HTNF.



ATTEMPTS TO INCLUDE LTPBR IN BAER

2018 GANCE FIRE Beaver dam analogs approved

Humboldt-Toiyabe National Forest as pilot effort under BAER.

Objectives:
- Retain fisheries habitat integrity
- Increase inset floodplain connectivity

- Prevent additional downcutting of the stream system

Treatment Control

Images provided by Robin Wignall, HTNF




ATTEMPTS TO INCLUDE LTPBR IN BAER

2018 GANCE FIRE Beaver dam analogs approved

Humboldt-Toiyabe National Forest as pilot effort under BAER.

Some major limitations...

* Funds only approved for materials - no funding for labor
* Relied on volunteers and other available staff

* Support for monitoring was a challenge
* Ability to maintain/improve structures limited
Overall success in getting treatments approved!

* Step towards building understanding and support for
use of LTPBR approaches in BAER when appropriate
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Takeaways from using low-tech PBR to mitigate fire effects:

= Quick and effective way to capture sediment in upper reaches, reducing delivery to
anadromous reaches

Accumulating sediment and reconnecting floodplains promotes vegetation recovery

A great tool but not a fit in every landscape (e.g., likely not appropriate in higher
energy systems)

Important to try to simulate local historical processes as much as possible.
» Were beaver dams or large woody debris jams historically part of the system?

Low-tech PBR is a great tool ALONGSIDE other critical tools!
» Road storm proofing and contour falling dead trees are examples of other
important and effective treatments.
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Challenges and Opportunities within BAER

Reducing risk to an acceptable level within the first year is difficult, especially after large fires.
» BUT maybe easier to justify in smaller fires (e.g., Gance Fire)

The word “Restoration” is a trigger that bumps treatments out of BAER
New BAER treatment catalog drafted

» LTPBR approachesincluded
» |Important to identify clear guidelines

Recent examples provide opportunities to monitor in post-fire environments
» Help us more fully understand effectiveness and/or potential risk.




Thank you!!
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Special thanks to: X

Wolfy Rougle and Faith Churchill,
Butte County RCD (Park Fire example)

Julia Petreshen, Yurok Tribe, and Mid-
Klamath Watershed Council
(McKinney Fire example)

Robin Wignall, Humbolt-Toiyabe NF
(Gance Fire example)




Connecting Instream and Upslope Restoratio
Western Klamath Mountains

m——y S, = Will Harling
== . Restoration*Director - Mid Klamath Watershed Council . &
Co-Lead — Westérn Klamath*Restoration Partnership
On-Call Firefighter = Karuk Tribe
CARX Burn Boss

MMid Klamath
}\l atershed Councll
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Funding for Mural Project: Humboldt Area Foundation

I
= MKWC Board of Directors =

I Jeanerette=Jacups-Johnny
Jon Grunbaum
Mark DuPont
Blythe Reis
Molli Myers
Dean.Davis
Rony Reed
= Michael Stearns
= - Carol Sharp

|
= Co-Executive Directors
|

LunalI Latimer Lake
' Kathy McCovey

Poetry: Shauna Oteka McCovey

Mural: Alme Allen
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Existing Conditions
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EXCLUSIVE: Trump Admin Axes Millions In Grants
To Several DEl-Tied Environmental Organizations

'DAILY CALLER NEWS FOUNDATION |

\@) SEND A TIP

Whiskey Business: After Daily
Caller Report, French

o Foreigners Say They'ra No
Longer Buying Jack Daniel's
BUSINESS

REPORT: 52-Year-0ld 'American
Pie’ Legend Earns Whopping
a Sum Of Money In First Week On

The Daily Caller News Foundation learned that the Department of the Interior (DOI) cancelled 79
grants to environmental organizations on Tuesday, totaling around $14 million.



Funding Freeze!!!

We got this!!!
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Spinks Ranch All Hands All Lands (AHAL) Rx Burn
June 2025

i
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; 2025 AHAL Partners.
Karuk Tribe, Mid Klamath Watershed Council, Salmon River Restoration Council, Cultural Fire Management Council, Humboldt
County PBA, Quartz Valley Indian Reservation, Watershed Research and Training Center, Hayfork Volunteer Fire Department, Six
Rivers National Forest, Orleans Volunteer Fire Department, Mattole Restoration Council, Siskiyou PBA.
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2023 SRF Liéhfcr_wi_ng (iomp'l-ex'— Pearch Fire — Looking Down on Orleans from “Rocking Chair” Drop Point
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Fuels 1 {o) Flows for F|sh & Flre
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Yurok Salmon Bake at the 1 1th Annual Coho Confab on SF Smith Rlver 2008



Fuels to Flows: Bringing Nature-Based Stewardship to the Headwaters
Brock Dolman OAEC - SRF - Fish & Fire- April 29, 2026
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Slow it. Spread it. Sink it!

A Homeowner's Guide to Greening Stormwater Runioff
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The Alchemy of
Watershed Restoration 2006




Smokey the Beaver
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Russian River Coho Water Resources

Partnership
Formed from a meeting at OAEC in 2008

Arbicle
Restoring Summer Base Flow under a Decentralized

Water Management Regime: Constraints,
Opportunities, and Outcomes in
Mediterranean-Climate California

Matthew |. Deitch '* and Brock Dolman *
Academic Editor: Matt Kondolf
Received: 1 November 2016; Accepted: 21 December 2016; Published: 6 January 2017

Mill Creek
Streamflow Improvement I'lan

Upper Green Valley Creek
Streamtlow Improvement Plan
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CALIFORNIA’S WORLD-LEADING
NATURE-BASED SOLUTIONS BRING
CLIMATE ACTION TO:

@ 33.5 million acres of areas at risk of wildfire

* 11.9 million acres of forests

'
el

——— 3.Amillion acres of croplands

T
Fof

W 1.6 million acres of grasslands
A
A

1.5 million acres of deserts and beaches

\ /
nll_],lﬁif."r 233,000 acres of wetlands and seagrasses

What the targets call for by 2045:

“Governor Gavin Newsom'’s California Climate Commitment
has 81 targets for nature-based solutions
to help California achieve its world-leading climate goals,
including reaching carbon neutrality by 2045.”
April 22, 2024

That is a lot of acres in need of vegetation management!

That will generate millions of tons of:
Slash as Trash?,
oris it Beneficial Biomass!

Whatis the plan to
Balance this Beneficial Biomass Budget
w/ this once-in-a-generation resource?

+ 33.5 million acres managed to reduce wildfire risk, mostly through beneficial fire

« 11.9 million acres of forest managed for biodiversity protection, carbon storage, and water supply protection



First prescribed burn at OAEC in 1997 in Peppergrass Prairie
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OAEC co-founded this in 2002 w/ BLM grant & became part of Fire Safe Sonoma in 2004.
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But befnre Prescnhed FII‘E Slash is nnt Trash -Itis Beneflctal Blnmassf

“Since the achievement of our independence, he is the greatest patriot who stops the most gullies." Patrick Henry 1776



Fewer Trees - More Forest - More Fire - More Flow - More Fish!

Decision Support Tool for Streamflow
t F E iration: Pk B
Hand AEE chorest vaputransplratlun Eﬂhﬂﬂcement Planﬂmg = Experimental watershed resulls indicate short penod

Implications for Forest Management, Green Valley, Atascadero, and Dutch Bill Creeks of Increased streamfiow followed by decades of
: ; o -l : ' decreased streamflow (25-60%)
Streamflow, and Salmonid Recovery /S SR June 2025 o et maliin ol Grovith Toeests de riich lo%s
water than young regenerating forests

Forest Management & Streamflow

Jeremy Kobor, MS, PG ¢\ Matt O'Connor, PhD, CEG
Senior Hydrologist, OEl : - Jeremy Kobor, MS, PG
jeremyk@oe-i.com

Matt O'Connor, PhD, CEG
CEO, Coast Range Watershed Institute
coastrangeceo@sonic.net

dats 'bom Coble ot ol [ 0HT]



Cultural Fires for Cultural Waters since Time Immemorial

%’n

Credit: Sinead Santich

“Fire is about water, “Water is Life.

but everybody always goes .
| thought you guys were the fire guys, Fire follows Water’
but no we’re the water guys, we bring water back. and Beauty follows
When you refresh the resources they are going to hold more water Fire & Water”

and that’s the whole point in restoration.”
P Jeanette Acosta

Indigenous ethnobotanist & Cultural Fire Practitioner

North Fork Mono Tribal Chairman Ron Goode



Post fire without treatment, meadows lose
ground to upland vegetation

Unburned Burned

Wetland Rating

Dry besic et -, "-_;':'_'-.4:;"-':' iy
Slide by Dr. Karen Pope - Jord
To regenerate wet meadows you have to re-wet them!
We must address the root causes of their dehydration & desiccation,

which are typically deranged hydrologic conditions and incised de-watering channel morphologies.
Good fire alone will not get us there, as this study appears to show it hastens their demise.




"Fishable, swimmable, and drinkable"

A core mandate of the U.S. Clean Water Act (CWA) of 1972,

aiming to restore and maintain the chemical, physical, and biological integrity of the nation's waters.

California 303(d)

Listed Waterways H
&
Dase it E
-]
Crmit 1:-
Use Consbradnts : R

Don’t think this is what Prince meant by Purple Rain
or Alice Walker wrote about in The Color Purple?

Al 303d Eied waisrways in
Caldormia (linaar)

Al 303 Eind walnr B i
Culd prmika |pobygo]

Based on data from the
California State Water Resources Control Board
and Regional Water Quality Control Boards,
the dominant 303(d) listed pollutants in
Northern California watersheds
are sediment and temperature.



https://www.waterboards.ca.gov/campaigns/clean-water-act-50-years.html
https://www.google.com/search?q=sediment&client=safari&hs=mPmp&sca_esv=c0203a4e5d3b1bdc&rls=en&biw=1740&bih=977&sxsrf=ANbL-n5l97FANe0al7NKBNRkYf41sLK1FA%3A1777215459558&ei=4yfuaaHfIaTa0PEPv-qo-As&ved=2ahUKEwjl256L5IuUAxVOPjQIHU3jMfwQgK4QegQIARAC&uact=5&oq=What+is+the+dominant+303d+listed+pollutant+in+Northern+California+watersheds%3F&gs_lp=Egxnd3Mtd2l6LXNlcnAiTVdoYXQgaXMgdGhlIGRvbWluYW50IDMwM2QgbGlzdGVkIHBvbGx1dGFudCBpbiBOb3J0aGVybiBDYWxpZm9ybmlhIHdhdGVyc2hlZHM_SN3iAVAAWMbLAXAOeAGQAQGYAdYBoAGCSaoBBzU2LjMzLjO4AQPIAQD4AQGYAlegArE_&sclient=gws-wiz-serp&mstk=AUtExfBK5e6ut7Fj7qb2sbzUA5payWELmO0QevyiDPs6s3q7JH3mRRFr6I_PbMzeuo950OJj6rhbxD4qEuUDllXFdvHedSDp1SofLS6VfEz_uCtXZRoeg-ETTyR1ej_1L2NIKpqyI5KY-xnZXfGZtUVxQYL6kCVkljpI4PwWSg0u4FDxka5hSyM7qHbCL4rbWVmhR0Ih&csui=3
https://www.google.com/search?q=temperature&client=safari&hs=mPmp&sca_esv=c0203a4e5d3b1bdc&rls=en&biw=1740&bih=977&sxsrf=ANbL-n5l97FANe0al7NKBNRkYf41sLK1FA%3A1777215459558&ei=4yfuaaHfIaTa0PEPv-qo-As&ved=2ahUKEwjl256L5IuUAxVOPjQIHU3jMfwQgK4QegQIARAD&uact=5&oq=What+is+the+dominant+303d+listed+pollutant+in+Northern+California+watersheds%3F&gs_lp=Egxnd3Mtd2l6LXNlcnAiTVdoYXQgaXMgdGhlIGRvbWluYW50IDMwM2QgbGlzdGVkIHBvbGx1dGFudCBpbiBOb3J0aGVybiBDYWxpZm9ybmlhIHdhdGVyc2hlZHM_SN3iAVAAWMbLAXAOeAGQAQGYAdYBoAGCSaoBBzU2LjMzLjO4AQPIAQD4AQGYAlegArE_&sclient=gws-wiz-serp&mstk=AUtExfBK5e6ut7Fj7qb2sbzUA5payWELmO0QevyiDPs6s3q7JH3mRRFr6I_PbMzeuo950OJj6rhbxD4qEuUDllXFdvHedSDp1SofLS6VfEz_uCtXZRoeg-ETTyR1ej_1L2NIKpqyI5KY-xnZXfGZtUVxQYL6kCVkljpI4PwWSg0u4FDxka5hSyM7qHbCL4rbWVmhR0Ih&csui=3
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| of Dutch Bilt Creek meeting Russian River!

Photo: David Berman



Poorly desighed & installed Culverts act like Hydraulic Mining Devices.
These Culverts are Perverts - Driving Derangement, Desiccation
and Delivery of Salmon Slaughter Sediment

Monte Rio Redwoods Site C 1A Low-Tech Process Based Restoration
: for Upper Watersheds
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Water Harvesting from
Low-5tandard Rural Roads
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stuff a gqully at I dwi i - to mitigate the impact of a problematic road

culvert that was causing signifi G ck Dolman
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Spare the Air & Stuff the Gully to

Save Salmon & Salamanders!
sy
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i =" Photo: Sashwa Burrous
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A MATURE-BASED SOLUTION
FOR FIRE & WATER

- 742~ Fuel as Forest Food First
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é:f C02 & H20 are equal inputs
£ but H20 is the limiting factor
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Carbon Follows Water!




FATE OF FUELS TO FLOWS:
COMBUSTION AND COMPOST

OM FUEL
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Planning on doing vegetation management for fire resiliency?

Have you considered a broad suite of practices that reutilize slash

to achieve multiple restoration goals? Practices closer to the top of
% the Cird I'|l.'i|l.!|l.l'l'!.li'lIII|Z"I:'IZ.I"'|Z':I.' -C|Z"'-i|l' COSE FESS, ang
produce fewer emissions, benefiting the carbon, water, and life
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To the degree that Change is the only Constant
Are we acting as Agents of Degenerative or Regenerative Disturbance Regimes?

No Touch
DEGENERATIVE

Goldilocks' Touch

Touch Too Much
DEGENERATIVE

REGENERATIVE



e T
o) Disconnecting
Ground Fuel from Crown Fuel
Limbing & Thinning
Lopping & Scattering
Stuffing of Gullies
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Limb It for Growth!
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Permits are needed to ‘fill’ Waters of the State

% x — — Order 1 streams are

YT SORTEs headwater streams where
MNorth Coast Regional Water Quality Control Board na other streams flows into it.
Sapamber 13, 2 Forest Practices Act Class 3
ponT - upland ephemeral waterways
oy i St that do not support aguatic life

Headwaters drainages
at OAEC selected for
Fuels to Flows Treatments
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Agents of Regeneratlve Dlsturbance Reglmes
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Fuels to Flows 2001
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Fuels to Flows 2023
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OCCIDENTAL ARTS
& ECoOLOGY CENTER

OAEC Watercourse Restoration Project
Progress and Monitoring Photos

For the period of Oct. 2021 - June 2023
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A Biomass Boss doing some Prescribed Gully Stuffing

Dino Egg Watercourse

P i, it PR I

AT &

Before (Oct. 2021) After (May 2023)

Besides dumping dirt in our rivers - headcuts and incised channels desiccate & dehydration hillslope water storage capacity



Below Spillway Watercourse

Bef:::re (Sept 2(}221' | Ram EL’E‘I‘IHDEC 2022?

Upland flood terrace connectivity to optimize Slowing — Spreading - Sinking — Storing & Sharing



On-Contour “Carbon Catchers”

We also installed iterative on-contour brush piles upsiope to
catch soil and carbon, slow, spread & sink water, and serve as

wildlife habitat.

_— .-'l. ol — f" o _-rt iy ) ¥ b A : i’ S, Y 1 il
. .-._.'-_ -.q.l-'l""'"-.- — & -:I: = - hy ' :
ey S S ’?‘} J e N [nstances of sediment caught and deposited
#: TR TR A e Yl in-place by on-contour brush piles.



Creating Habitat for Leaf Litter Life!

" A “ S @ Leaf litter life found at OAEC in

o
=
..."'r

& moist decomposing brush piles
*  laid on-contour, perpendicular
. toslope, to catch nutrient and
, water flows.

‘The authors calculate that woodland salamanders
at the density in their study would send 179 pounds
of carbon per acre of forest down into the soll,
rather than up into the atmosphere.”

Woodland salamanders as metrics of forest ecosystem recovery:
a case study from California's redwoods

Hartwell H. Welsh |r. @ Ganh B, Hodgson

28 May 2013 | hitpsoddol.org/ 0. 8900ES 2-004800.1 | Ciations: 18




Total Carbon Sequestration Measurements
From OAEC S Fuels to Flows work on only 10 acres
] s B LS ¥ Ty b _’ Wy ""_I--; 5:1,-.."" & Foll e "

10 109

sequestering an estimated

; " to I I S That's about as much as
Jeff Bezos 11-minute trip

of carbon* to space!
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Fuels to Flows Workforce Training
North Bay Jobs with Justice and Resilience Works
Hosted by Two Sisters Place - Led by Occidental Arts & Ecology Cente
Occidental - December 8t"-12th, 2025
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Fuels to Flows
Workflow Sequence

4= Sawyers

Sorters & Swampers §
2

emm Stagers

Stuffers )

(Require very different skills &

< training as this is water work)




Pre & Post of a lateral headcut treatment
surrounding large mid-channel boulder.




%

v = | S
3 N e | _1-.-,' '._-|

Long incised reach fully layered & stuffed up to 3 feet in depth over 75 feet.
Notice that is has been angle pinned in multiple locations with onsite made stakes.
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REGIONAL PARKS
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Prescribed burn
over a stuffed gully
whose wetted area

resisted being burned.
Monte Rio Regional Park




Densely compacted
composting matrix
is a low oxygen setting.

Slow & Fast Carbon Cycle
Pool Preferencing:
Soil Pool
Water Pool
Life Pool
Then Air Pool

Gully stuffing is a very tightly packed
layering of green & brown materials
with water added when runoff occurs.

Yes itis a compost pile that ultimately
provides a nutrient dense & water
holding sponge that breaks down

to provide a deep root bed to improve

biodiversity and forest health

for the trees that remain post thinning.
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Low-Tech Process Based Restoration
for Upper Watersheds In Draft Review
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Map of the Bohemian Collaborative Membership as of August 2024,
Map created by Wuuii.

Collabarative strives to improve the ecological function and
health of our diverse vegetation communities, while increasing
the resiliency of the adjoining wildland-urban interface (WUI)
communities of Graton, Forestville, Guerneville, Monte Rio,

Camp Meeker, Occidental, Freestone, Bodega, and Bodega Bay. public and private land ownership/management. Photo by Brock
Dolman.




Prop 4 California Climate Bond

Department of Forestry and Fire Protection

Forest Health Program

Grant Guidelines
FY 2025-2026

CLIMATE

BOND

Concept Proposals Due: 3:00 PM PDT, March 30, 2026
Full Invited Proposals Due: 3:00 PM PDT, June 8, 2026

Based on OAEC, SEC & others publicly submitting
Fuels to Flows comments to the new
Forest Health Program Grant Guidelines
they now include language supporting
the on-site use of Beneficial Biomass!

So all you Biomass Bosses take advantage
of this new opportunity when you are
developing your concept & full invited proposals!

o Biomass Utilization - means activities that utilize woody biomass for wood products
such as post and pole, firewood, dimansional lumber, plywood, or other products that
allow for continued carbon storage; generate energy though combustion or
gasification, which displaces carbon-intensive fossil fuel-based energy; or utilize
woody biomass to help develop markets for beneficial uses of the material.

The program supports and prioritizes the beneficial use of woody biomass generated
through forest health and fuels reduction activities, Eligible activities focws on using
woady biomass to support forest health and climate benefits. Projects may produce
wood products that atore carbon (e.g., dimensional lumber, past and pole, veneer,
cross-laminated timber, or arbsticreultural products), genarate ranawabls anargy that
displaces fossil-fuel use, or develop and expand markets for beneficial uses of
biomass (e.g., mulch, animal bedding, oriented strandboard, pulp, or biochar).
Transportation of woody biomass is eligible, but costs must not exceed 10% of the total
raguéstad grant tunds.

The program also supports the on-site use of biomass where appropriate to reduce
transportation needs and increase project efficiency. Examples include chipping or

masticating material for soil enhancement, erosion control, habitat structures, or other
beneficial applications that contribute to site restoration and ecosystemn health.
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February b, 1026
Tony Andersen, Executive Dircotor
California Board of Porestry and Fire Prodection
Via Email: Cal VTP llne.ca poy

re: Mogice of Preparation of 8 Subsegoent Program Environmental bmpact Repon for the Califormis
Vegetation Treatment Program (Cal VTP Updaie

Dear Executive Director Andersen,
Thank you for the opportunity te comment dunng the scoping phase of the Be-lssoed Notice of Preparation

(MO of a Subseguent Frogram Environmental [mpact Report for the Califom s Vegetotion Trestmend
Progrem (CalVTP) Update

RE-ISSUED NOTICE OF PREPARATION

A subset of the public comments submitted by OAEC:

We applaud the Board of Forestry's direction to consider new activities related to the disposition of biomass
generated by vegetation treatment. We hope that the agency will consider the following practices in the
CalVTP update:

o Restoration of upland gullies and streambed incision in Class I1I and IV streams using best
management practices related to re-use of beneficial biomass;

¢ Re-use of beneficial biomass using best management practices structured and placed in such a way
as to increase slope stability;

o Re-use of beneficial biomass using best management practices structured and placed in such a way
as to increase water infiltration;

¢ Re-use of beneficial biomass using best management practices structured and placed in such a way
as to decrease sedimentation and improve filtration of organic and morganic matenal to protect
water quality and restore spawning and rearing habitat for salmonids;
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Check out our
Gully Stuffing
Video & Animation!



Let’s Make Haste
with Zero Waste
cuz it’s time to connect

our
with our Water Woes
by turning our
Fish &
Fuels into Flows!



Scan the QR Code for links to lots of Upland Fuels to Flows PBR Resources from OAEC

Upland Process-Based
Restoration Resources
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FUELS TO FLOWS

#%  OAEC Fuels to Flows Campaign advances climate

s smart, nature-based restoration solutions at the nexus

of hre and water

Thank You!!




oah Berger, AP

Temporal Habitat
Changes and Fish
Response Following
Catastrophic Fires

Accounting for Impacts when

Prioritizing Restoration Need and
Fish Population Estimates

Presented by Tricia Bratcher, USFWS
Red Bluff Fish and Wildlife Office

On behalf of co-authors:

(FWS) RJ Bottaro, Sam Provins, and (CDFW)
Patrick Jarrett

April 2026




Presentation
Goals

* ID why we prepared a white
paper on catastrophic fire
impacts on fish

e Discuss Potential Fire Impacts
e Share Case Studies

e Share trajectory for impacts on
the landscape

* Discuss implications for future
restoration; also tied to
restoration “programs” (e.g.
NTRS, AFRP, CDFW programs,
Recovery Plans, etc.

(PS. Any references in the presentation are
associated with a white paper; please just ask me
for a copy!)




Major Central Valley
Project Structures

Furwka i

Shasta Dam and reservoir on the Sacramento
River,

Trinity Dam and reservoir (formerly called Clair
Engle Lake) on the Trinity River

Folsom Dam and reservoir on the American River
Friant Dam and reservoir on the San Joaquin River

New Melones Dam and reservoir on
the Stanislaus River (which helped galvanize the

. . . . . B A
river-preservation movement in California)
San Luis Reservoir, a joint federal-state storage il
offstream facility. =
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https://www.watereducation.org/aquapedia/shasta-dam
https://www.watereducation.org/aquapedia/sacramento-river
https://www.watereducation.org/aquapedia/sacramento-river
https://www.watereducation.org/aquapedia/trinity-dam-and-trinity-river
https://www.watereducation.org/aquapedia/friant-dam
https://www.watereducation.org/aquapedia/new-melones-dam
https://www.watereducation.org/aquapedia/stanislaus-river
https://www.watereducation.org/aquapedia/san-luis-reservoir
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CV P IA Central Valley Project & orn

The Central Valley Project Improvement R S
Act of 1992 (CVPIA) started the Central "t | wesagor PO

Valley Project (CVP) in a new direction. e | |
S y y ik I [ 4
' | TR
The CVPIA provisions dealt with water R\ . U
contracts, improved water management, Re A
restoration of anadromous fish i il Ny
populations, water supplies for State and = S b M L €
Federal refuges, and mitigation for other ' s N
. . . . Sorie s B S g Frtant
fish and wildlife impacted by the CVP. s R
il ‘Fr e - . iy -,_- ..Eldlrdm:.-l



The Fish Species CVPIA Primarily Addresses in the
Northern Central Valley

Winter-run Chinook Salmon, dually listed as Endangered
Spring-run Chinook Salmon, dually listed as Threatened

Central Valley Steelhead (O. mykiss), federally listed as
Threatened

Sacramento River Fall-run Chinook Salmon and Late Fall-run
Chinook Salmon, State Species of Special Concern

Southern DPS, Green Sturgeon, federally listed as Threatened
Other anadromous species, such as Pacific Lamprey

Photo source: USFWS



Current
Management
and Direction

of CVPIA

Restoration

Team (SIT) established
in 2012
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So, what does that have to do with fire impacts, as it relates to
anadromous fish population dynamics, restoration priorities, and
overall recovery?

?




Answer

Stochastic events, such as largescale fire, could alter key assumptions
and/or data used in the Decision Support models = In the case of
CVPIA, the models inform recommendations of the next iteration of
the next Near Term Restoration Strategy (2026 to 2031)

_  » é% =» O’

MODELING &
WILDFIRE HABITAT
CHANGE RESTORATION

DECISIONS




* The time scale of the observations
(Gresswell, 1999),

* Fire severity,

* Geology/topography,

* Pre- and post-fire land management activities,
 Climate,

 The ecology of where the fire occurs.

Both short- and long-term fire impacts and fish
responses vary significantly (Bixby et al., 2015; Isaza et
al., 2022; Jager et al., 2021). ‘

Different fish species also respond differently to fire '
(LeMoine et al., 2020). /

o



https://esajournals.onlinelibrary.wiley.com/doi/10.1002/ecs2.4233#ecs24233-bib-0013
https://esajournals.onlinelibrary.wiley.com/doi/10.1002/ecs2.4233#ecs24233-bib-0007
https://esajournals.onlinelibrary.wiley.com/doi/10.1002/ecs2.4233#ecs24233-bib-0012
https://esajournals.onlinelibrary.wiley.com/doi/10.1002/ecs2.4233#ecs24233-bib-0020
https://esajournals.onlinelibrary.wiley.com/doi/10.1002/ecs2.4233#ecs24233-bib-0024

What has been going on in California lately?

Figure 1. Statewide annual acres burned, 1950-2021

Wildfires in 2020 burned an unprecedented
4 million acres across California, the highest
annual acreage in California of record. In

2021, about 2.6 million acres burned, which
made it the second highest year. 2018 ‘
ranked third, with 1.5 million acres burned. b, ......I_.....I.m...l.lu.l .||,|..|..“..|“I..|II|I‘ |

Aereg il )

Source; CAL FIRE, 2072

The area burned by wildfires and the
number of large fires (10,000 acres or
more) across the state of California have
increased markedly in the last 20 years
(California Office of Health and Human
Services, 2022).

Figura 2. Annual numbér of large wildfires (> 10,000 acras), 1950-2021*

Sowrpe: CAL FIRE, 2022

Dotted line is 10-pear running average

Copied figures from the State of California, CALFIRE website, reflecting annual acres burned in California between 1950 and
2021 (Figure 1) and number of large fires (over 10,000 acres) burned in California between 1950 and 2021 (Figure 2).



Recent Fire Magnitude
and Frequency

Most vegetation types have seen increases in
area burned since 2000, with conifer forests
showing the greatest increase including
headwater areas in watersheds, many of
which support anadromous fish in the Central
Valley.

Large wildfires (>35,000 acres) from 2018 to 2024 in
anadromous stream reaches ofthe Central Valley, CA.
Sources: California Department of Forestry and Fire
Protection (fire perimeters), California Department of Fish
and Wildlife (steelhead distribution) websites.




Fire Effects on Habitat
Impacts to Riverine Habitat and Streamside Vegetation

What is a riparian area?

Grass, Brush, conders, #le.  ——

Colfonwood, hinchas,

ERpEN, BIT. =
.

H--

Nl e i,

dogeand, sic """-..

Graphic source: Rogue Riverkeeper 2020 Wallbridge Fire, Photo source: Sea Grant California



Fire Effects on Habitat

Sedimentation and Sediment Routing
Fire facilitates erosion through changes in vegetation and soil, with major postfire erosion

STEEP SLOPE STEEP SLOPE
LOW PRECIPITATIOMN HIGH PRECIPITATION
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2021 Dixie Fire runoff, NF Feather River into L. Almanor (CA GS photo)



Impact Type Low Turbidity Moderate Turbidity (25-100 NTUs) | High Turbidity (>100 NTUs)
(<25 NTUs
Overall Minimal More evident Significantly different than normal
Observed
Behavior
Migration May be slow May be delayed or altered Significant disruption; may halt migration
slightly at higher entirely, seek refuge, or re-route
end of this range
Spawning Largely unaffected |Fish may avoid spawning; may Suppressed or avoided, leading to pre-
Activity lead to pre-spawn mortality if spawn mortality; energetic costs increase
turbidity event is long due to delays and searching behavior
Impacts to No obvious Eggs may suffer reduced oxygen |Eggs more likely to perish due to reduced
Redd observed impact |due to siltation oxygen
Physiological |[No real Extended exposure leads to Can weaken immune function over
Impacts measurable clevated stress hormones (e.g. prolonged periods; can lead to sub-lethal
physiological cortisol) stress, impairing reproductive readiness
stress
Other -- Adults may hold in place or avoid |Visual cues are impaired—may interfere

turbid sections
Adults remain physiological
resilient compared to juveniles

with mate selection and redd site
identification.




Fire Effects on Habitat
Water Chemistry and Water Quality

Substantial increase in nutrients, ions, organic chemicals, and metals in burned watersheds

Burned infrastructure (buildings, vehicles) impacts -> more severe water quality impacts)

Increases in turbidity and conductivity

Decreased pH and dissolved oxygen.

Impacts from fire retardant: See Delta Science Tracker online (UC Davis studies)

Kwan et. al. 2024: Despite pH and RBC pH recovery and non-lethal nitrogenous waste levels, they
observed 20 % and 33 % mortality in 15 and 20 °C treatments within 12 h of exposure, respectively.

Post-wildfire rainstorm washes ash into watershed
Environmental response

Ash input = water pl-l"‘ pCO, .', alkalinity, mns‘.‘

B — ————— e ——

= L= I:EI. - |_ n 3
Physiological response o ash input “'5,.,.,.,.9,.;“.1...

Ireuingﬁr; ! Eﬁuﬂﬁ pH  pCO, lactate Total,

.--""'] 5C=20L| thor 4 J4 ns

=
I2 hours "‘ ,l ns t
From Kwan et al. 2024:

" ns " i https://doi.org/10.1016/j.scitotenv.2024.176040



https://doi.org/10.1016/j.scitotenv.2024.176040

Carr Fir_e .

Case Histories

2012 Ponderosa Fire (dark red polygon),
east of Anderson

2018 Carr Fire, west of Redding
2021 Dixie Fire, east of Red Bluff and Chico

2024 Park Fire, east of Red Bluff and Chico

Map source: CalFire



2012 Ponderosa Fire

Started August 18, contained on August 31, 2012

Located in the Battle Creek watershed, Shasta and
Tehama Counties

Acres burned: 27,676

Structures destroyed: 133 (towns of Shingletown
and Manton)

Cause: Lightning strike

Lives Lost: O

Anadromous fish species/runs affected: Winter-run,

Spring-run, Fall-run, Late Fall-run Chinook Salmon,
Central Valley Steelhead, Pacific Lamprey

Monitoring conducted by US Fish and Wildlife
Service (USFWS) in 2015 included observations of
metric tons of sediment entering the South Fork of
Battle Creek and its tributaries

Extensive fire salvage after the fire

Multiple instances of road failure in the upper
watershed

The Battle Creek Watershed
Maorbanng S1alions

I::'h.e- o

]
(O3 Subwatershed Boundaries

Fonderosa Fire
Lassan Matanal Forest

B Lassen National Park

Map provided by Battle Creek Restoration Program, Bureau of Reclamation.




Spring 2015:

Ponderosa Fire Impacts

Spawning adults/redd condition ___ Lower and Middle Battle Creek

Initial observations identified bank to bank filling of L i
sediment throughout the South Fork of Battle R Woneg sl S
Creek. This sediment was first observed upstream - A

of South Dam (RM14) and was persistent for s
approximately 16 miles downstream to the i For_.k W o
confluence of the North and South forks of Battle R N (AR
Creek - [ ; ! 3 L A Eagle Canvon Dam*

Possible cause due to land management, road
failures, large weather events (e.g. December
2014).

No pool or riffle habitat was found,
All areas were blanketed in sand.

Void of observations of aquatic invertebrates and
other small native fishes.

s B.00 )

South Fork

Battle Creek Restoration Program Map



Sediment Composition During Snorkel Survey:

Eagle Canyon Da
Wildcat Dam Si }

71315 -7/16/15

/

Sediment Composition
»

B 11
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— B

Source: USFWS [4] 05 1




South Fork Battle Creek Watershed

Baldwin Pool

Eagle Canyon Dam

Q\Intat Dam Sita

~olaman Dam

Sping Bimingh
. S -

st

Source: USFWS




July 25, 2012

Source: USFWS



July 16, 2015

Source: USFWS
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2018 Carr Fire

Dates: Started July 23, contained August 30, 2018

Located in the Clear Creek, Trinity River, Sacramento
River watersheds (and tribs above and below Shasta
Reservoir)

Acres burned: 229,651 (97% of the Clear Creek
watershed, 50% of the anadromous portion of the
watershed)

Structures destroyed: 1,604
Cause: Accidental; sparks from tire failure on Hwy 299
Lives lost: 8 (3 firefighters, 5 civilians)

Anadromous species/runs affected: Winter-run,
Spring-run, Fall-run, Late Fall-run Chinook Salmon,
Central Valley Steelhead, Pacific Lamprey, green
sturgeon®

)
* Dhaitas Figen Cad P UGS, USPE, WS by foe el

LA Commem Burean srad Openlarvesblasp by warr Fenmercen

Picture Source: Penitentes, public domain



Examples of extent of impact instream and on fish populations, Clear Creek, October 2018



Examples of extent of impact instream and on fish populations. Paige Boulder Creek—main tributary to Lower Clear Creek

; '::'_lr';-‘;l?h*"”"

a B =

Paige Boulder Creek confluence, looking upstream, Jan 2019
Paige Boulder, Feb 2019, Need Camp Bridge (below Paige Boulder)

ndty - B - La oy 2
. !~

, excessive sand deposition




Carr Fire—Effects on Potential Spawning Habitat

900,000
Average FR return @ 100ft / Spawner m Above Gorge ftA2 M Below Gorge ftA2
800,000

700,000

500,000

400,000

i
|
600,000 -

o000 2021 SR retury

200,000 ‘
100,000 |
! = : : : : : . :

1956 1970 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

USFWS measurement of potential spawning habitat measured in July of each year. Blue bars represent the spawning area measured above the
Gorge cascade; area primarily used for spring-run Chinook Salmon spawning (habitat above “RM 6.6). Red bars represent the roughly 6 miles of
stream measured below the Gorge cascade; area primarily used for fall-run Chinook spawning. Horizontal bars represent the spawning habitat
requirements for an average return of each species based on literature values.



Carr Fire Effects

Egg Incubation and Habitat

Lower Clear Creek

Source: USFWS

Change in average embeddedness, Lower Clear Creek study site, Carr Fire, .
but below the largest tributary input (SF Clear and Paige Boulder) Source: CDFW



2021 Dixie Fire

Dates: Started July 13, contained October 25,
2021 (105 days)

Located in Hat Creek, Feather River, Mill Creek,
Deer Creek, and Butte Creek watersheds,
numerous smaller tributaries (Butte, Plumas,
Shasta, Tehama and Lassen Counties)

Acres burned: 963,309 acres

Structures destroyed: 1,329, including the town of
Greenville, Canyon Dam, and Indian Falls

Cause: Tree falling on PG&E power line,
exacerbated by later acts of arson

Lives lost: 1 (firefighter)

Anadromous species/runs affected: Spring-run
(“direct”), Fall-run, Late Fall-run Chinook Salmon,
Central Valley Steelhead (“direct”), Pacific
Lamprey

Source: Penitentes, public domain
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Dixie Fire

The most expensive wildfire suppression effort in
United States history, in part due to a reliance on
contracted and higher-paid local and private
firefighters. $637.4 million, split between multiple
agencies such as CAL FIRE and the U.S. Forest Service.

Acres burned in Mill Creek Watershed: 11,145 (13% of
total watershed acreage); majority of the headwaters
acreage (portion of which within anadromy)

Acres burned in Deer Creek watershed: 16,398 acres
(12% of watershed); roughly half of the headwaters
area (above anadromy).

Source: USFS BAER report




2024 Park Fire

Dates: Started July 24, contained September 26,
2024 (64 days)

Located primarily in the Big Chico, Deer, Mill,
Antelope and Paynes Creek watersheds (Butte,
Tehama counties)

Acres burned: 429,603 acres
Structures destroyed: 709
Cause: Arson

Lives lost: O

Anadromous fish species/runs affected: Winter-
run, Spring-run, Fall-run, Late Fall-run Chinook
Salmon, Central Valley Steelhead, Pacific
Lamprey, Green sturgeon*




2024 Park Fire . . ol B B Lsgend

# 1Mot bumed

(watershed outlets Watershed
used in WEPP model Burned

Below CG - Mill Creek 72 000
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Antelope Creek Watershed Sept 2024







Deer Creek Watershed 2015




Deer Creek Watershed 2024




Park Fire — Mill Creek Focus

Spawning adults and redd condition:

* An estimated 18 adult spring-run Chinook Salmon and 100 fall-
run Chinook Salmon were counted on Mill Creek based on redd
counts during the 2024 season. All observed redds were within
the Park Fire footprint.

e Large peak flows of 15,000 cfs (~10 year event) occurred
during the fall and winter of 2024-25 likely inducing streambed
scour and significant increases in sediment transport.



Park Fire Effects

Smolts and Outmigration: Some spring-run leave Mill and Deer creeks as yearlings.

Expected to be impacted by lack of shade/higher water temperatures
(oversummering).




Park Fire — Sonde Data

Mill Creek Water Quality (Post-Park Fire)
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Turbidity and conductivity increased following peak discharge, while dissolved oxygen and pH decreased. Discharge from USGS stream gage “MLM”, located on Mill Creek above
the upper diversion dam in the valley floor. Source: CDFW and DWR




Mill Creek Pre- vs Post-Park Fire Turbidity by Flow Bin, 2025 results
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Park Fire Monitored Tailout Data, Embeddedness, Mill Creek, 2025 Results
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Park Fire Monitored Tailout Data, Fine Sediment, Mill Creek, 2025 Results

Mean increase = 13.4%
Median increase = 14%
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Park Fire Monitored Tailout Data, Pool Volume, Mill Creek, 2025 Results

Mean change = -927 14 ft*
Median change = -1568 ft*
Wilcoxon paired p =0.272
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Other Impacts from the Park Fire




PrOJectlon of Future Flres

.

USFS wildfire prediction model website page. Light colors (pale orange) show a low I|keI|hood dark red/burgundy is highest likelihood.
Source: https://wildfirerisk.org/explore/wildfire-likelihood/06/ and
https://lao.ca.gov/Publications/Report/4952#How does wildfire risk vary across the state.3F

Decadal Wildfire Projections. See: https://v2.cal-adapt.org/tools/wildfire
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What can we do?

Tools to consider for future use and assessment:

* Use the “Potential Solution/Evaluation” method: https://iwaponline.com/waqrj/article-abstract/50/2/123/21602/Evaluation-of-
effect-of-sediment-on-aquatic?redirectedFrom=fulltext

* Explore the CALFIRE “Fire Across Time” mapper:

https://experience.arcgis.com/experience/b72eede32897423683a94c61bf9d3027/page/Fire-Across-Time#tdata s=id%3Aadd-data-
widget 109-1-1754091098626%3A838

and
https://experience.arcgis.com/experience/aff840a6cd8d4e49958f2b61982b5b11

« The USDA Forest Service created Wildfire Risk to Communities under the direction of Congress. It was first published in 2020 and
uses nationally consistent data grounded in the best available science. See: https://wildfirerisk.org/explore/overview/06/ and
https://research.fs.usda.gov/firelab

 To explore wildfire scenario projections for area burned and estimated decadal wildfire probabilities for California, CAL-Adapt
developed a “Fire Severity Simulator’ as part of a recent climate change assessment. See: https://v2.cal-adapt.org/tools/wildfire/

* Explore the Resist Accept Direct (RAD) framework in the context of adaptation to change caused by increased fire on the landscape,
as well as in the context of further evaluating climate change in the SIT Climate Change subgroup. Lynch et al. (2025) recently
illustrated RAD concepts using case studies on walleye (Sander vitreus) stocking decisions in Wisconsin, wildfire response in the
Greater Yellowstone Ecosystem, and bull trout (Salvelinus confluentus) management in Oregon.
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Synopsis

Fire September 2020

Pre-fire Immediately Post-Fire Short-Term Recovery

l !

|
4

Unrestored

3 October 2019 28 October 2020 June 2021

Comparison of restored and unrestored reaches of the South Fork McKenzie River, Oregon, USA, before (autumn 2019 and summer 2020), immediately
after (October—November 2020) and during the initial post-burn recovery period (June 2021) for the “Holiday Farm” wildfire, which occurred in
September 2020.

Note that burn was generally more heterogeneous and habitat recovery faster in the restored reach.

Photograph/reporting credits: Robert Ashworth, Colin Thorne, Lisa Renan, Mickey Means-Brous, Dan Scott and Kate Meyer.
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Whychus
Watershed Fire

History since
2000

15 Wildfires
- 81,215 acres
*+ 49.28% burned

| NWCC Fire History 2000-2025 |-
FIRE_YEAR [
2000 - 2004

2005 - 2009

2010 - 2004

2015 - 2009

2020 - 2022
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Deschutes Land Trust— Rimrock Ranch
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