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Is your Settlement Pattern 
based on regimes of:

Degenerative Disturbance?
Or

Regenerative Disturbance?



Winter Dirty
&

Summer Dry

From Ridgeline to River to Reef!

Watershed conditions 
are a direct indictment 

of all historic and current 
 land uses, & abuses.

Dirty & dry creeks 
with nearly extinct salmonids 

don’t lie! 





Drawn by Jim Coleman







































Roughly 10% of the surface area of most watersheds is represented by stream channels. The remainder are 
“uplands”. Emergent properties reality: The whole of watershed is greater than sum of the stream channel parts.

Thinking like a Water-Shed and a Fire-Shed!



It’s time to take our fire fears 
& connect those 

with our water woes 
by turning fuels into flows!



Over-stocked young Douglas Fir encroaching hardwoods due to legacy logging & modern fire suppression



Fewer Trees – More Forest



Beneficial Biomass hand placed in eroding 
gullies to 

mitigate headcut migration, 
arrest channel incision & 

reduce sediment delivery to 
Coho & Steelhead bearing 

Dutch Bill Creek downstream while 
reducing fuel loads & sequestering carbon 

as compost 
to enhance forest resilience by amplifying 

upland 
water holding capacity.

Slash Ain’t Trash It’s Beneficial Biomass!



Order 1 streams are 
headwater streams where 

no other streams flows into it. 

Forest Practices Act Class 3
upland ephemeral waterways 
that do not support aquatic life

Headwaters drainages 
at OAEC selected for 

Fuels to Flows Treatments 







We can’t build a water, fire & life 
resilient future without worker justice





Fire Ladders Limbed

Created Snag

Douglas Fir Thinned

Lop & Scatter of Limbs

Disconnecting 
Ground Fuel from Crown Fuel 

by Limbing & Thinning 
and Lopping & Scattering

Cavity Nesting Birds



While there are 
Limits To Growth

We can
Limb It For Growth!



Marin Conservation Corps at OAEC in 2001

Live 
Oaks

Douglas Fir fuel loads



Fuels to Flows 2001

Live Oaks

Deeply incised gully

Channel Spanning bio-dam



Fuels to Flows 2023

Live Oaks

Channel Spanning bio-dam

Fuel Load Slash in Gully Stuffed with Biomass



Fuels to Flows    Ego-System Agency Permitting & $$ Intersectionality  

Partners with Wildlife

Forest health
Defensible space 

GHG reductions via  
carbon sequestration 

Water quality benefits from 
erosion control & sediment reduction

Peak flow attenuation. Recharge. 
Upland water holding.

Coho & Steelhead
Recovery & LSAA’s

Conservation practices

Coho & Steelhead
Recovery





Upland Process-based Fuels to Flows
Slow it Spread it Sink it Store it Share it Structures

Leak it Later & Longer so it is: Clear Cold & Copious for Coho!



Headcut Gully Stuffing

Rough-skinned Newt Breeding 
Pool Retained

Leak Later Longer



It’s time to take our fire fears 
& connect those with our water woes 

by turning our fuels into flows!

https://oaec.org/nbc-news-intersection-of-fire-water-at-oaec/






California Slender Salamander  Batrachoseps attenuatus

Black Salamander  Aneides flavipunctatusArboreal Salamander Aneides lugubrisEnsatina   Ensatina eschscholtzii orgeonensis

“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 soil, rather than up into the atmosphere.”

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

Hartwell H. Welsh, Garth R. Hodgson 2013

Leaf Litter Life!

https://esajournals.onlinelibrary.wiley.com/authored-by/Welsh/Hartwell+H./Jr.
https://esajournals.onlinelibrary.wiley.com/authored-by/Hodgson/Garth+R.


OAEC’s accounting for 10 acres of Beneficial Biomass carbon sequestered into
healthy soils & clean water rather than emitted as an atmospheric GHG 
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