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2015 Valley Fire, Lake County

e September 2015 * 67% of Valley Fire burned at
e 76 067 acres burned moderate to high soil burn severity

e 4 fatalities * 98% of Boggs Mountain

Demonstration State Forest burned
* 1280 homes destroyed  pumene v

'*.l

s Burn Severity
= e PR ! -‘ \
e : f, Pk _ , i
igh
] E R, :‘i-n:hr b ] .
. L —— — R Moderate
b4 5, 4 - :ﬁiimdl‘g—ig"i 2 . a . 3 :.IM ) .z. y - Fog o )
wr are Fase Q{ . '\.(-. { iy Low
R vt = J L b 8 ™ v ;-v-_n - S
x . 5 i .-..,.“ b i : : :
2300 e B, S - Unchanged
o, TSI e
: “gtwﬁ";gm {
GEBCDIMIDAAS nerament P Cao rp.. o

o ., Boggs Mountain v % Olsen (2016)

= p = : = Demonstration State Forest BE0W o 3
- . | ) Kilometers




Valley Fire
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Initial Study Objectives

1. To quantify the effects of different soil
burn severities on catchment scale
runoff rates, sediment delivery,
changes in channel and rill networks,
and organic matter/soil carbon
transport

2. Quantify the effects of post-fire
logging and site preparation on runoff,
erosion, soil carbon, and vegetation

3. Development and demonstration of
alternative BMPs for post-fire salvage
operations
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Drew Coe and Dr. Lee MacDonald (CSU) at Catchment 4



Catchment Study

e Quantify catchment scale runoff and
sediment yield across a gradient of soil burn

severity

* 0.4 to 1.6 acre zero to first order catchments

* 1-minute runoff data
* Mapped rills in 2016
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Sediment Delivery vs. Peak 30-minute Rainfall Intensity
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Cover controls rilling,

and rilling controls

sediment delivery

L 51 »  Residual
Vanable P value E;Ecimt r standard error
Rill Density (cm m™) (May)

Bare ground (%a) 0.02 0.57 08 52
Litter (%) 0.02 0.63 0.76 5.6
Wood (%) 0.4 4.1 0.18 104
Rock (%) 0.5 0.9 0.12 108
Mean slope (%) 0.84 0.22 001 115
Number of rills 0.003 0.66 001 341
Channel density (cm uﬁ; 0.70 23 0.04 114
Sediment Yield (Mg ha™)

Bare Ground (%) 0.003 0.41 002 22
Litter (%) 0.006 0.45 0.88 2.66
Wood (%) 0.56 -1.94 009 723
Rock (%) 0.43 -0.67 0.16 6.95
Mean slope (%) 0.06 -0.04 0 759
Chanmel density (cm ) 0.61 2.0 0.07 7.31
Number of rills 0.008 0.42 0.85 290
Rill length (m) 0.01 0.02 084 307
Rill density (cm m™) 0.0004 0.65 0.07 1.38

(Olsen, 2016)



How Well do Models Do? - GeoWEPP Validation
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Hillslope plot study

e Compare sediment yields from plots with

post-fire logging and subsoiling

e Management timeline

Nov 2015: Control plots installed within
logging units
Jun-Sep 2016: Logging

e Mostly hand-felling

e Ground-based yarding

Sep-Oct 2016: Subsoiling completed
Sep 2017-Jun 2018: Herbicide treatments
Apr 2018: Planting
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Presentation Notes
Overview precip (?), cover, sediment measurements


Hillslope plot study-results
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Presentation Notes
Sensitivity of hillslope erosion to different factors: cover, rainfall intensity
Role of subsoiling and logging slash
Circled: effective area sediment yields: the delivered sediment divided by the area to the first subsoil ridge
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Sensitivity of hillslope erosion to different factors: cover, rainfall intensity
Role of subsoiling and logging slash
Circled: effective area sediment yields: the delivered sediment divided by the area to the first subsoil ridge



Sediment Yields — Herbicide
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Rainfall simulation studies

e Added in 2016 to address specific mechanisms

e Objectives

e Compare soil compaction and slash cover runoff and erosion

e Methods

e 2 treatments, 2 levels:

 Uncompacted and compacted
e Bare and 60% slash cover

e 2 @ 30 min rain events on each 0.5 m? plot

e Lots of measurements: runoff, splash, soil
properties

Bare soil Slash-covered
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(Prats et al. 2020, HP)
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WDPT: greatly reduced in 2017 compared to 2015 or 2016


Skid trail runoff simulations

e Objectives: Compare runoff and sediment among five skid trail erosion BMPs (6 replicates)

e Simulates >100 year 30-minute rainstorm

Bt ,.., Water supply
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Presentation Notes
Slash covered: 50% skid, 70% outlet, no traffic
Slash packed: 70% outlet only, 2x passes
Walked in: 50% skid, 70% outlet, 2x passes
Application rate: 28 mm/hr based on rainfall simulation study
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Summary of findings to date

Burn severity affects runoff and sediment delivery

e Relatively small storms can produce high flow rates in first 1-2
post-fire years at this scale

 Rilling and sediment delivery increases with burn severity

Heavy equipment compacts soil and reduces water
repellency
e Net result: Increases runoff

Post-fire salvage operations affect surface cover
e Can initially decrease vegetation cover
e Canincrease slash cover
* With net increase in cover, can reduce splash erosion

Skid trails can interact with rill networks to increase
sediment delivery

* Most interaction with high traffic skid trails

Adding slash to skid trail and waterbar outlets slows
runoff and reduces sediment delivery

22 Feb 2017
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Mitigating Potential Sediment Delivery from Post-Fire Salvage Logging

Joe Wagenbrenner', Drew Coe?, and Will Clsen?

S
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Rubber-tired skidder operating after the 2015 Valley Fire
State Forest in Lake County, California.

on the Boggs Mou

1 Research Hydrologist, US Forest Serviee, Pacific Southwest Research Station, Arcata, CA

2 Watershed Protection Program Manager, California Depariment of Forestry and Fire Protection,
Redding, CA

3 Faorest Practice Monitoring Specialist, California Department of Farestry and Fire Protection, Redding.
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(Wagenbrenner et al., 2023)

Products to Come:

e Salvage guidance document — California
Forestry Report #7 (published 2023)

e Catchment scale runoff and sediment
delivery paper

e Skid trail BMP paper
e Herbicide effects paper
 Post-fire soil nutrient/carbon paper

e Post-fire scaling (microplot to hillslope

plot to catchment scale)
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Forest Restoration Fund (administered by the California State
Water Resources Control Board), CAL FIRE's California Climate
Investments Forest Health Grant Program, and USDA Forest
Service Pacific Southwest Research Station Agreement Nos. 17-
JV-11272139-004 and 19-JV-11272139-030
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