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2500-8 Summary: 
The soils are primarily developed from marine sediments that are layered between shale and sandstones.  The 

shale and sandstone reflect two different erosion responses.  The shale will erode during rain events but much of the 
material that is predicted to erode is currently doing so with dry ravel.  The finer material eroded from the shale will 
provide most of the material that will bulk the flow during precipitation events.  This is likely to cause more dramatic 
flooding events than water alone.  The sandstones erode primarily as coarse rock of stone and boulder size.  Most of 
those rocks separated from the slope accumulate in the channels and provide the material of debris flows.   

Nearly 50 percent of the area burned with moderate soil burn severity.  The canyons of most concern had near 
100% canopy combustion.  The vegetation on the very steep slopes above Ojai are essential to ameliorate channel flow 
and erosion.  It can be expected that very high erosion rates will occur in all drainages and contribute to a dangerous 
hydrologic and geological response. 

There is little threat to soil productivity beyond the range of variability.  The roads and trails, however, are likely 
to concentrate enough flow to exacerbate existing and cause new gullies.  This contributes to the bulking material in the 
channels and threaten Forest Service facilities.  Road and trail treatments should help mitigate the threats to the roads 
and trails themselves.   

The watersheds above the city of Ojai are excessively steep for effective land treatments so they were not 
considered. 

Vegetation growth over the next 3-4 years may appear that the slopes are stabilized.  It is essential that 
city/county staff understand that the slopes will be at risk of elevated flooding and debris flows for at least 3 years and 
each year should be considered as dangerous as it is following the first rain event. 

 
 

Objectives: 

This resource assessment summarizes the soils for the first phase of the Thomas Fire Burned Area Emergency Response 
(BAER) assessment.  This initial assessment was completed so that the risks from post fire watershed response could be 
evaluated for the Ojai Valley while the Thomas Fire continued to burn in other areas.   
This purpose of this soil assessment is to: 

 Summarize the soil types within in the fire and briefly discuss the management importance of each type 

 Determine describe the Soil Burn Severity within the fire area 

 Estimate soil erosion in watersheds determined sensitive to erosion and sediment transport 

 Determine if the threat to soil productivity is an emergency 

 Determine treatments 

 Make recommendations to Forest leadership 
 

Initial Concerns: 
 

 The assessed part of the Thomas Fire above Ojai burned in an extremely steep and rugged country.  Of particular 
concern is the near complete combustion of vegetation in drainages above the populated Ojai Valley.  Most drainages 
burned with over 90% vegetation removal.   
  With vegetation removal and soil property degradation, soils are highly erodible and easily transportable to 
stream channels.  Much of that erosion is occurring prior to rain with extensive dry-raveling, or erosion from gravity. 
Excessive quantities of sediment have already charged the channels with soil now available for water flow transport and 
subsequent contribution to bulk flow and debris flows (see BAER Geology assessment). 
 Increased water repellency and removal of soil cover also make surface water flow more efficient.  Flooding will 
increase as less water infiltrates into the soil and less cover slows water flow (see BAER Hydrology Report). 

Soil productivity could also be affected by poorly maintained roads.  Because much of the soils are derived from 
decomposed soft shale, large gullies could result from concentrated runoff on roads lacking water control features and 
existing gullies will become much larger. 

There is also a concern that fires burning outside of the range of natural fire regime could burn hot enough that 
excessive erosion would reduce the nutrient base and thickness of the soil, thereby reducing the ability of the soil to 
grow vegetation.   
 



Resource Condition Assessment: 
 
Resource Setting 

 
The soils within the Thomas Fire analysis area are derived primarily from sedimentary rock that is dramatically 

interbedded between indurated sandstone that produces coarse boulder-sized material and shale that produces a fine 
textured soil material.  Each of those components is significant in the analysis of watershed response.   

The topography is extremely steep with a wide range in elevation between 350 and 5600 feet over a short 2 mile 
distance.  This steep rise strongly influences the climate of the fire area.  As storms approach the fire area, orographic lift 
cases moisture to fall at much higher quantities and intensities than that of the lower country.  The climate is relatively 
dry with a mean annual precipitation between 21 and 40 inches.  Most of the precipitation falls between December and 
March.  Because the slopes of most concern above the city of Ojai are south facing slopes and the soil shading vegetative 
canopy is gone, the soils will dry quickly and will likely reduce the vigor of soil stabilizing vegetation. 

The vegetation community was dominated by a chamise/manzanita/scattered oak community on the south 
aspect hillslopes.  Due to an extended dry period and the drying south aspect, the fuel moisture was very low promoting 
rapid growth and complete combustion during high winds.  The cooler more moist lower drainages support populations 
of oak and cottonwood.  This vegetation did not burn as completely.  However, because there is ample dead and coarse 
wood, this material could contribute to the debris in high flow.  As observed by the vegetation recovery within the 2016 
Sherpa Fire on the south slopes of Santa Barbara County, thick growth of mustard occurred on the lower slopes but 
recovery on the steeper slopes is still slow.  The forb canopy appears to be soil stabilizing, but this non-native vegetation 
does not have the characteristics of fire adapted communities which they appear to be outcompeting; the roots are not 
robust and the actual soil cover is sparse.  Vegetation recovery is not expected to be robust on the Thomas Fire south 
slopes due to the south aspect and the steep slopes that drains soil moisture quickly.   

It is these variables of climate, geology, topography and vegetation that determine the distinct soil types, soil 
productivity and risk to erosion within the assessment area.  The south aspect lower elevation vegetation types resulting 
from drier rain dominated climate tend to offer less protection from erosional processes.   

The soils that developed from the sandstone tend to be on steep slopes which does not promote soil 
development.  Therefore the soils are shallow with extensive rock outcrop.  Once the vegetation and soil cover is gone, 
there is little to slow water runoff during precipitation.  The rock falling into channels also provide the material of 
damaging debris flows.  The soil texture on the sandstone soils tend to be a coarse-textured sandy loam/loamy sand 
which has low water holding capacity which contributes to slow vegetation growth and promotes high peak flows.  The 
shale derived soils, however, have low rock content and loam soil textures.  These soils are the primary source of dry 
ravel which will increase the bulking flow.  It does store more water than the sandstone soils which will buffer flow but 
may experience more rapid high volume release of soil when saturated.  Vegetation regrowth is expected to be much 
higher on these soils due to the higher soil moisture.   

  
The primary soil map units include: 
 

Map Unit 
Symbol Map Unit Name Acres 

% of Analysis 
Area 

9 Inks-Lodo-Agua Dulce families complex, 30 to 80 percent slopes 11591 28.7 

33 Modjeska-Lodo families association, 40 to 80 percent slopes 3724 9.2 

52 Yorba-Modjeska-Morical families association, 30 to 60 percent slopes 3687 9.1 

26 
Millerton-Millsholm families-Rock outcrop complex, 30 to 80 percent 
slopes 3643 9.0 

17 Lodo-Livermore-Chualar families association, 30 to 60 percent slopes 2915 7.2 

LeF2 Linne silty clay loam, 30 to 50 percent slopes, eroded 2076 5.1 

 
 
 
 
Burned Area Reconnaissance/Methodology 



SOIL BURN SEVERITY:  The analysis area is very steep inaccessible ground with only the foothill country accessible for 
field reconnaissance. BAER team members accessed the fire area using state highway 33 and Forest Service system fire 
break roads.  Approximately 6 soil burn severity observations were made using procedures developed by Parsons et al 
(2010).  Information about soil structure alteration, root burn and water repellency were collected along with soil 
characteristic observations  The Soil Burn Severity map was developed using satellite imagery provided by the Forest 
Service Geospatial and Technology Center (GTAC) and verified with on-the-ground observations and aerial 
reconnaissance.  
Based on field and aerial reconnaissance, the Soil Burn Severity (SBS) map is accurate with a few caveats: 

 The fire was still burning and obscured by smoke by the time of satellite acquisition and aerial recon.  The 
northeast and northwest portions of the Matilija Creek had to be added but there is high confidence that it 
burned at moderate soil burn severity.  There was also a relatively large area south of Ojai that was burning 
actively and the original data showed this as unburned.  We did not visit this site on the ground but it is a safe 
assumption that it burned mostly at moderate soil burn severity.  This area was included in the final soil burn 
severity map 

 The soil burn severity map of foothills country within the populated areas of Ojai does not well represent the 
mosaic burn of the area.  It shows as primarily unburned but there are areas of low and moderate that may 
affect localized rock fall and channel effects. 

 There are extensive rock outcrops.  Some of these rock outcrops showed as low burn severity.  This is likely due 
to overhanging vegetation.  This likely slightly overestimated the low burn severity. 
. 

 
EROSION DETERMINATION:  The Erosion Risk Management Tool (ERMiT) was used to estimate post-fire erosion 
(Robichaud et al, 2006).  ERMiT is an erosion model specific to burned areas based on the Water Erosion Prediction 
Program (Elliot et al).  Modeling of pre and post fire erosion rates is based primarily on soil texture, rock fragments, 
climate, soil burn severity, slope, and vegetation communities.  The highest erosion rates are those steep canyons with 
shallow soils which roughly correspond to the areas with highest debris flow hazards.  The amount of material moved in 
a debris flow is much higher than the amount of material moved by surface erosion. 
 
SOIL PROPERTIES/SOIL MAPPING:  Soil Surveys maintained by the Natural Resources Conservation Services (NRCS) 
provided soil properties necessary for analysis.  The two surveys include CA772 - Soil Survey Geographic (SSURGO) for 
Los Padres National Forest Area, California and CA760 -Soil Survey Geographic (SSURGO) for Ventura Area, California.  
These include soil depth, soil texture, rock content, and soil taxonomy.  Landscape analysis was done on 10 meter digital 
elevations models using GIS. 
 
Findings of the On-The-Ground Survey 
 
SOIL BURN SEVERITY:  Appendix A displays the extent of soil burn severity.  Most of the area burned at moderate soil 
burn severity.  Very little of the area burned at high severity.  High soil severity is more likely with ample ground fuels; 
chaparral does not produce high levels of on the ground biomass    

 
 
 
 
 

There are few forest roads in the area, but at least two of the roads have poor drainage with pre-existing gullies.  
Although a pre-existing condition, the added hillslope flow intercepted by the roads will cause more severe gullying. 
 
 
 
 
 
 
 

Soil Burn Severity Acre 
Unburned/V. Low Low Moderate High Total 

8885 12044 19243 99 40,271 

22 % 30% 48% 1% 100% 



 
EROSION RESPONSE: Appendix B shows the distribution and magnitude of erosion rates in the analysis area. The 
following table summarizes the erosion rates by pour point watersheds developed in the Hydrology Assessment for both 
a 2 year and a 5 year erosion event.  Pre-erosion rates uniformly are less than 1 ton/acre per pour point watershed. 

 
These erosion rates are relatively high as is expected.  
Most of the drainages had a high percentage of 
moderate soil burn severity with extensive canopy 
removal.  The areas of highest erosion rates 
correspond with those canyons at high risk of debris 
flows and flooding. 
 
Much of the burn area is expressing the modeled 
erosion as dry ravel.  In other words, the erosion is 
happening prior to rains. There is extensive dry ravel 
that is preloading the channels and falling on the 
trails and roads of the area.  The dry ravel is a result 
of a weakly consolidated soil instantaneously losing 
the ability to hold in place by the vegetation.  Rock 
fall is also a dominant process preloading the channel 
with debris flow material. 

 
 

 
Emergency Determination: 
SOIL PRODUCTIVITY:  Soil will be lost in the fire area.  Even though this loss could be extensive, the extent to which soil 
productivity will be significantly affected is minimal.  The vegetation is fire adapted and because of deep roots and 
adaptations to thin soils, the soil productivity will for the most part remain within the range of variability of steep 
chaparral communities  
 

Treatments: 
 
No treatments are proposed for soil productivity.  Treatments for roads and trails are proposed for protection of those 
facilities but they will also protect the soil from severe erosional features. 
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Appendices: 

Erosion Rates   

Pour Point Name 2yr Erosion Rate, 
tons/acre 

5yr Erosion Rate, 
tons/acre 

Bear Ck 10.8 22.7 

Cannon Ck 8.2 14.8 

Cozy-Dell Cyn 8.8 20.4 

Gridley Cyn 12.1 28.8 

Horn Cyn - Thatcher Ck 10.4 25.8 

NF Matilija Confluence 9.5 19.3 

NF Matilija Cyn 9.9 18.9 

Senior Cyn 11.7 27.4 

Stewart Cyn 10.5 24.0 

Unnamed Cyn A 7.7 17.7 

Unnamed Cyn B 8.6 19.5 

Unnamed Cyn C 8.2 15.3 

Unnamed Cyn D 9.7 17.7 

Wilsie Cyn - Reeves Ck 8.5 19.5 

http://forest.moscowfsl.wsu.edu/engr/
http://forest.moscowfsl.wsu.edu/engr/


 

A:   Soil Burn Severity 
 
B:   Erosion Rate Maps 
 
C:    Photos 
 
 
  



 
 

APPENDIX A – Soil Burn Severity 

  



APPENDIX B – Erosion Rate Map 

 



 
 
 

APPENDIX C - Photos 

 
 
 
 

                           
 
Moderate SBS.  Little duff structure recognizable but organic carbon on soil surface.  Alteration of soil structure by 
weakening of structure but generally still intact.  Root mortality up to 1 cm.  Water repellency severity, depth and 
thickness increases.  Soil organic matter within mineral soil begins to volatize.   
         
 



 
Dry ravel impinging on road 
  



 
 
Pre-existing road gully that is likely to get worse during rain 


