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Introduction   

 

The Thomas Fire started on December 4, 2017, near the Thomas Aquinas College (east end of 

Sulphur Mountain), Ventura County, California. The fire is still burning and as of December 13, 

2017, is estimated to have burned 237,500 acres and is 25% contained.   

 

Since the fire is still active, the BAER Team analysis is separated into two phases.  This 

report/analysis covers a very small area of the fire above the community of Ojai, California and is 

considered phase 1 (of 2).  Under phase 1 of this BAER assessment, 40,271 acres are being 

analyzed (within the fire parameter) out of which 22,971 acres are on National Forest Service 

Lands.  The remaining 17,300 acres are divided between County, City and private lands.  Out of a 

total of 40,271 acres that were analyzed, 99 acres were determined to have burned at a high soil 

burn severity, 19,243 acres at moderate soil burn severity, 12,044 acres at low soil burn severity 

and 8,885 acres were unburned.  All of the above acres including the unburned acres are within 

the fire parameter.  This report describes and assesses the increase in risk from geologic hazards 

within the Thomas Fire burned area.  

 

When evaluating Geologic Hazards, the focus of the “Geology” function on a BAER Team is on 

identifying the geologic conditions and geomorphic processes that have helped shape and alter the 

watersheds and landscapes, and assessing the impacts from the fire on those conditions and 

processes which will affect downstream values at risk. The fire removed vegetation that helps keep 

slopes and drainages intact, changed the structure and erosiveness of the soil, and altered the 

stability of the landscape. Using the understanding of rock types and characteristics, geomorphic 

processes, and distribution of geologic hazards helps predict how the watersheds will respond 

during upcoming storm seasons. Within the Thomas Fire burned area, slope failures such as rock 

fall, debris slides, debris flows, dry ravel, surface erosion and gullying have occurred in the past.  

Those processes will now be exacerbated, relative to the degree of fire burn severity, during future 

storms.  

 

Fast moving, highly destructive debris flows triggered by intense rainfall are one of the most 

dangerous post-fire hazards. Protective vegetation is gone or altered and will not return to the same 



levels of protection for years. Soil is exposed and has become weakened, and surface rock on 

slopes has lost its supporting vegetation. Roads and trails are at risk from rolling rock and increased 

water flow. Slopes will experience greatly increased erosion. Stream channels and mountainside 

ephemeral channels will be flushed of the sediment that in some places is loose and deep, in other 

places shallow. That sediment will deposit in some channels, choking flow, raising flood levels 

and covering roads with deep sediment. Risk to human life, infrastructure and natural resources is 

high in some areas. 

 

Wildfire can significantly alter the hydrologic response of a watershed to the extent that even 

modest rainstorms can produce dangerous debris flows, rock falls and debris slides.  Debris flows 

and rock falls are the primary geologic hazards associated with burned watersheds (Santi et al., 

2013; Parise and Cannon, 2012).  Watersheds with steep slopes and significant amounts of 

moderate to high soil burn severity are especially likely to generate debris flows.   The majority of 

debris flows exacerbated by wildfires usually occurs within 1-3 years after the watersheds are 

burned.  Destructive debris flows bring side-slope materials and channel deposits racing down 

channel bottoms in a slurry similar to the consistency of concrete, in masses from a few hundred 

cubic yards to hundreds of thousands of cubic yards of saturated material, potentially impacting 

downstream life and property. 

 

I. Resource Setting 

 

Geomorphology and Geology:  The area that is being analyzed under phase 1 of the Thomas Fire 

rapid BAER assessment includes Nordhoff Ridge, the drainages flowing south into the Ojai Valley 

and the North Fork Matilija Creek drainage on the west-northwest end of the studied area.  To the 

south of the Ojai Valley is Sulphur Mountain Range.  This area is within the western Transverse 

Ranges of Ventura County and considered a tectonically active area which is experiencing rapid 

uplift and consequent down-cutting.  The topography in this area ranges from 5,550 feet above sea 

level at Chief Peak and the top of Dry Lakes Ridge, down to about 800 feet above sea level in the 

Ojai Valley.  Many of the slopes above the Ojai Valley and Wheeler Gorge are 60+ percent (%) 

slopes (Figure 1), which create a very steep and rugged terrain.  The major drainages flowing into 

the Ojai Valley (from east to west) include: Reeves Creek, Horn canyon Creek, Thacher Creek, 

Senior Creek, Gridley Creek and Stewart Creek which all flow into the San Antonio Creek, 

draining the east portion of the Ojai Valley.  To the west are Cozy Dell Creek and the Matilija 

Creek, both flowing into the Ventura River, draining the west portion of the Ojai Valley.           

 

The studied area is underlain entirely by alternating sedimentary Sandstone and Shale rock 

formations, ranging in age from Eocene (56-33.9 million years ago) to Oligocene (33.9-23 million 

years ago) Epochs (Figure 2), and overlain by Quaternary alluvial and surficial sediments to 

present age.  Invariably, rock formations mapped as sandstone have thinner inter-beds of shale, 

and formations mapped as shale have relatively thinner inter-beds of sandstone (Dibblee, 1966).   



 
Figure 1: Slope Map in percent – Phase 1 analysis, Thomas Fire 



 
 

Figure 2: Geological map - Phase 1 analysis of the Thomas Fire burned area 

 



Geological units in this area have been assigned to the following formations:  Un-named Marine 

Strata (Kush), Juncal Formation (Tjsh), Matilija Sandstone (Tma), Cozy Dell Shale (Tcd), 

Coldwater Sandstone (Tcw), and Sespe Formation (Tsp).  These formations are listed in order of 

decreased age.  In addition to these formations there are also Quaternary age materials including 

older alluvium, landslide rubble and alluvium.  Strata of all the older rock types typically dips 

(inclines) steeply, usually towards the south, but sometimes is overturned and dips towards the 

northeast.   

 

The Study area is bounded by the Tule Creek Fault to the north and the Santa Ana Fault to the 

south.  Crossing the studied area from east to west are the Santa Ynez and San Cayetano Fault 

lines.      

 

Fire removes vegetation and alters water infiltration characteristics, which play a key role in 

holding soil on the slope surface.  The more intense the burn, the more severe the consequence to 

the soil structure and ground cover, especially on these old, dense stands of thick vegetation which 

have not burned for many years.    

 

Consequently, the steepest areas, with the most highly fractured or decomposed rock and the 

thickest accumulation of unconsolidated soil, which were subjected to the most severe burn are 

now at the highest risk from debris slides, debris flows, rock-fall, and slumping. 

 

 

Following wildfire, many factors combine to influence the stability of slopes in this area: 

 Steepness and configuration of slopes 

 Degree of fracturing and/or weathering of rock units, relative to the rate of soil/colluvial 

material formation and rock strength/competence 

 Degree of severity of the burn, relative to destruction of slope cover and alteration of soil 

properties 

 Amount, intensity and duration of precipitation and runoff, and flooding 

 Degree of slope saturation and groundwater level 

 Intensity and duration of seismic shaking, especially when slopes are saturated 

 Alteration of natural slope stability by excavations such as roads 

 Undercutting of slopes and channels by stream action and gullying 

 

Just as other BAER assessments reveled, assessment of the Thomas Fire show that steep slopes 

loaded with loose rock and unsorted, unconsolidated materials that experienced a moderate or high 

soil burn severity tend to be most susceptible to mass wasting and other failures.  In addition, 

susceptibility to slope instability is associated with watersheds within the fire that have significant 

volumes of sediment in the channels or are likely to experience increases in sediment volume from 

fire-affected slopes. Sediment increase is associated with significant areas of susceptible bedrock 

that were subjected to high or moderate burn severity. The basis for this assumption originated 



from studies of wildfire-generated debris flows, which can be extrapolated to other types of slope 

movement. Rather than being the result of infiltration-induced slope movements into the channels, 

wildfire-generated debris flows are a result of progressive bulking of storm flow with sediment 

within the channel and washed from the adjacent slopes (Cannon, 2000, 2001). As Cannon and 

others (2003) state: 

 

“Wildfire can have profound effects on a watershed. Consumption of the rainfall-intercepting 

canopy and of the soil-mantling litter and duff, intensive drying of the soil, combustion of soil-

binding organic matter, and the enhancement or formation of water-repellent soils can result in 

decreased rainfall infiltration into the soil and subsequent significantly increased overland flow 

and runoff in channels. Removal of obstructions to flow (e.g. live and downed timber, plant stems, 

etc.) by wildfire can enhance the erosive power of overland flow, resulting in accelerated stripping 

of material from hillslopes. Increased runoff can also erode significant volumes of material from 

channels. The net result of rainfall on burned basins is often the transport and deposition of large 

volumes of sediment, both within and down-channel from the burned area.” 

 

Destructive debris flows bring side-slope materials and channel deposits racing down channel 

bottoms in a slurry similar to the consistency of concrete, in masses from a few hundred cubic 

yards to hundreds of thousands of cubic yards of saturated material. 

 

A key aspect that makes debris flows important is well described by Cannon and others (2003) in 

their documentation for debris flow hazard maps prepared for the Piru, Simi, and Verdale wildfires 

of 2003: 

 

“Debris flows pose a hazard distinct from other sediment-laden flows because of 

their unique destructive power. They can occur with little warning, can exert great 

impulsive loads on objects in their paths, and even small debris flows can strip 

vegetation, block drainage ways, damage structures, and endanger human life.” 

 

 



USGS Debris Flow Assessment: 

 

In order to assess the probability and potential volumes of debris flows in the burned area the 

assistance of the US Geological Survey (USGS) - Landslide Hazards Program was obtained.  Their 

ongoing research has developed empirical models for forecasting the probability and the likely 

volume of such debris flow events.  To run their models, the USGS uses geospatial data related to 

basin morphometry, burn severity, soil properties, and rainfall characteristics to estimate the 

probability and volume of debris flows that may occur in response to a design storm (Staley, 2016).  

Estimates of probability, volume, and combined hazard are based upon a design storm with a peak 

15-minute rainfall intensity of 12 – 40 millimeters per hour (mm/h) rate.  After receiving the final 

Thomas Fire burn severity map, the USGS conducted a debris flow assessment of the fire area that 

presented debris flow hazard classes, probability of occurrence, and volumes of materials 

occurring for multiple precipitation events.  

   

We selected a design storm of a peak 15-minute rainfall intensity of 28 millimeters per hour (1.1 

inch/hr.) rate to evaluate debris flow potential and volumes since this magnitude of storm seems 

likely to occur in any given year (Figures 5-7).   

Debris flow probability and volume were estimated for each basin in the burned area as well as 

along the upstream drainage networks, where the contributing area is greater than or equal to 0.02 

km², with the maximum basin size of 8 km².   

The probability model was designed to predict the probability of debris-flow occurrence at a point 

along the drainage network in response to a given storm.  Probabilities predicted by the model 

potentially range from 0 (least likely) to 100 percent (most likely). The predicted probabilities are 

assigned to 1 of 5 equal (20 percent) interval classes for cartographic display. 

The volume model was designed to estimate the volume (in m³) of material that could issue from 

a point along the drainage network in response to a storm of a given rainfall magnitude and 

intensity. Volume estimates were classified in order of magnitude scale ranges 0–1,000 m³; 1,000–

10,000 m³; 10,000–100,000 m³; and greater than 100,000 m³ for cartographic display. 

Debris-flow hazards from a given basin can be considered as the combination of both probability 

and volume. For example, in a given setting, the most hazardous basins will show both a high 

probability of occurrence and a large estimated volume of material. Slightly less hazardous would 

be basins that show a combination of either relatively low probabilities and larger volume 

estimates or high probabilities and smaller volume estimates. The lowest relative hazard would be 

for basins that show both low probabilities and the smallest volumes. 

Kean et al. (2013) and Staley et al. (2016) have identified that rainfall intensities measured over 

durations of 60 minutes or less are best correlated with debris-flow initiation.  It is important to 

emphasize that local data (such as debris supply) influence both the probability and volume of 



debris flows. Unfortunately, local specific data are not presently available at the spatial scale of 

the post-fire debris-flow hazard assessment done by the USGS. As such, local conditions that are 

not constrained by the model may serve to dramatically increase or decrease the probability and 

(or) volume of a debris flow at a basin outlet.  

 

Findings / Observations  

 

During ground surveys, a flight recon, and study of aerial photography, evidence of some past 

mass wasting was observed throughout the studied / burned area (Photo 1).  From on-the-ground 

observations and a flight recon it is clear that some of the slopes and drainages above Ojai and 

above highway 33 within the Matilija watershed are loaded with unsorted, unconsolidated 

materials available to be transported.  In addition, since the fire past through this area, dry ravel 

and rock-fall actions have intensified (photo 2). 

 

 

Thacher Creek Drainage 

 

The Thacher Creek drains the east part of the Ojai Valley and includes Reeves creek, Wilsie 

Canyon and Horn Canyon (Figure 3).  Out of a total of 3,464 acres that burned in this watershed, 

11 acres were high soil burn severity, 1,970 acres were moderate soil burn severity, 1,085 acres 

were low soil burn severity, and 398 acres were un-burned (Figure 4).   

    

Based on the large size rocks in the channels it appears that these drainage have experienced some 

large flows in the past and now due to post fire conditions potentially could experience large 

flooding events, and debris flows impacting roads and facilities in the Ojai Valley School (OVS) 

and the Thacher School, in addition to private and county roads and bridges crossing and parallel 

to Reeves and Thacher Creeks. 

 

Based on USGS debris flow modeling regarding a peak 15-minute rainfall intensity of 28 

millimeters per hour (1.1 inch/hr.), it seems that the probability of any debris flows occurring along 

the main channels of Reeves and Wilsie Creeks are 40-60%.  Some of the side tributaries are 

predicted to produce a debris flow with a wide range of probabilities ranging from 0-80%, all 

depending by soil burn severity, the steepness of the slope etc. The volumes of predicted debris 

flow along the main channels of Reeves and Wilsie Creeks range from 1K-100K cubic meters, 

while most of the side tributaries are predicted to produce debris flows ranging from 1K-10K cubic 

meters. Along the main channel of Horn Canyon predicted probabilities of debris flows range for 

60-80% in some segments and 80-100% in other segments.  The volumes of predicted debris flow 

along the main channel of Horn Canyon range from 10K-100K cubic meters.      

 



 

Figure 3: HUC 14 watersheds - phase 1 analysis of the Thomas Fire burned area 



 
Figure 4: Phase 1 analysis of the Thomas Fire burned area – Soil Burn Severity Map  

 



The debris flows combined hazard presented in this watershed are for the most case moderate to 

high with some lower elevations side tributaries presenting a low combined hazard.    

 

Along the ridge between Thacher Creek and Horn Canyon is a Forest Service trail (22W08), Horn 

Canyon trail and the Pines Campground.  Both trail and campground will experience higher 

erosion rates as a result of new post fire conditions. 

 

 
Photo 1:  Pre-fire mass wasting – Upper Thacher Creek Watershed  

 

Upper San Antonio Creek Drainage             

 

The Upper San Antonio Drainage is the largest drainage (9,644 acres) flowing from the Nordhoff 

Ridge into the Ojai Valley and includes Senior and Gridley Canyons.  Once again, based on the 

large rocks (rocks of 6+ feet in diameter) deposited in Senior and Gridley Canyons it appears that 

these drainages have experienced large flooding and debris flows events in the past and now due 

to post fire conditions, which include: Large areas of moderate soil burn severity (Figure 4), 

intensive dry ravel activities at the upper slopes of the drainage, lots of un-sorted, un-consolidated 

rocky materials on burn slopes and in the channels, this drainage will most likely experience 

flooding and debris flow actions in up-coming winter seasons, all depending on precipitations. 

 



Based on USGS debris flow modeling regarding a peak 15-minute rainfall intensity of 28 

millimeters per hour (1.1 inch/hr.), it seems that the probability of any debris flows occurring along 

the main channels of Gridley and Senior Creeks are 80-100%.  Some of the low elevation side 

tributaries are predicted to produce debris flow with a wide range of probabilities ranging from 0-

80%, all depending by soil burn severity, the steepness of the slope etc. The volumes of predicted 

debris flow along the main channels of Gridley and Senior Creeks range from 10K-100K cubic 

meters, while most of the side tributaries are predicted to produce debris flows ranging from 1K-

10K cubic meters.  The debris flows combined hazard presented in this watershed are for the most 

case high with some lower elevations side tributaries presenting a moderate to low combined 

hazard.    

In this watershed, up in the slopes above the Gridley Canyon is the Gridley Trail (FS Trail 22W05) 

and the Gridley Campground.  The Campground is a primitive campground with no facilities but 

does have a water guzzler which might get impacted by rock-fall and debris coming down from 

steep burned slopes above.  Due to post fire conditions, the trail will experience extensive erosion, 

rock-fall and dry ravel.  In the lower parts of the watershed below FS Lands are private properties, 

ranches, roads, bridges and other facilities.  All of the above could be impacted by rock-falls, debris 

falls, dry ravel, flooding and debris flows.     

 
 

Photo 2: Rock-fall and dry ravel over highway 33 



Stewart Canyon watershed 

 

The Stewart Canyon watershed is a relatively small watershed (643 acres) but is very steep, with 

headwaters up at Nordhoff Peak (4,485 feet above sea level) dropping down about 3,500 feet to 

the Stewart Catch-basin (Photo 3) over a distance of less than 3 miles.  The majority of the 

watershed experienced a moderate burn severity.  This watershed is located right above the 

center of the city of Ojai, all draining into a catch-basin.  At the bottom of the catch-basin is 

spill-way with an open concrete channel below it leading to a culvert that runs under Canada 

Street.  Just below highway 150 the culvert opens up again and spills into a creek that eventually 

flows into San Antonio Creek.  

 

Based on USGS debris flow modeling regarding a peak 15-minute rainfall intensity of 28 

millimeters per hour (1.1 inch/hr.), it seems that the probability of any debris flows occurring along 

the main channels of Stewart Canyon is 80-100% for the most case.  Some of the low side 

tributaries are predicted to produce debris flow with a wide range of probabilities ranging from 

40-80%, all depending by soil burn severity, the steepness of the slope etc. The volumes of 

predicted debris flow along the main channel of Stewart Canyon range from 1K-100K cubic 

meters.  The debris flows combined hazard presented in this watershed are for the most case high 

with some side tributaries presenting a moderate combined hazard.    

 

On Forest Service Lands the main value at risk (VAR) that will most likely be impacted by 

Stewart Creek is FS road (5N34) Cozy Del road.  Below FS Lands there are private properties, 

houses, roads and road-crossings that could be impacted by flooding or debris flows running 

down Stewart Creek.  A major concern is a situation where the catch basin over-spills into the 

concrete channel that clogs the culvert and then impacts the residential area below the culvert.       

 

 

Cozy Dell Canyon 

 

The Cozy Dell watershed is a watershed that has its headwaters just west of Nordhoff Peak at 

4,485 feet above sea level and flows down into the Ventura River right below highway 33.   

 

Based on USGS debris flow modeling regarding a peak 15-minute rainfall intensity of 28 

millimeters per hour (1.1 inch/hr.), it seems that the probability of any debris flows occurring along 

the main channels of Cozy Dell Canyon is 80-100% in the higher portions of the watershed and 

60-80% in the low portions of the watershed.  Side tributaries to Cozy Dell Canyon are predicted 

to produce debris flow with a wide range of probabilities ranging from 0-100%, all depending by 

soil burn severity, the steepness of the slope etc. The volumes of predicted debris flow along the 

main channel of Cozy Dell Canyon in the high elevations range from 1K-10K cubic meters.  In 

the lower portion of the Canyon, all the way down to the crossing of highway 33 predicted volumes 

range from 10K-100K cubic meters.  The debris flows combined hazard presented in this 



watershed are for the most case high with some side tributaries presenting a moderate combined 

hazard.    

 

On Forest Service Lands the values at risk that will be directly be impacted by this creek include 

the Cozy Dell road (FS road 5N34) and the Cozy Dell Trail.  Below FS Lands values at risk that 

might be impacted by flooding and debris flows include private properties and highway 33.  To 

the west of Cozy Del watershed are two un-named watersheds that will impact highway 33 by 

rock-fall, potential flooding and debris flows.          

 

 
 

Photo 3: Stewart catch-basin at the base of Stewart Canyon 

 

 

North Fork Matilija Creek 

 

The North Fork Matilija Creek watershed is the largest watershed (10,283 acres) in the studied 

area and is located in the far west-northwest end of the studied area.  The headwaters of this 

watershed are northwest of Nordhoff Ridge, originating in a large topographical ball between 

Dry Lake Ridge and Nordhoff Ridge.  At the base / lower end of this topographical ball is the 

confluence between Bear Creek, Cannon Creek and North Fork Matilija Creek.  This confluence 

is located at the top end of Wheeler Gorge.  Wheeler Gorge is a narrow 4-mile Gorge with steep 

slopes on both sides.  At the lower end of the Gorge is the confluence between Matilija Creek 



and the North Fork Matilija Creek.  Below this confluence these creeks flow into the Ventura 

River. 

 

Based on USGS debris flow modeling regarding a peak 15-minute rainfall intensity of 28 

millimeters per hour (1.1 inch/hr.), it seems that the probability of any debris flows occurring along 

the main channels of the Upper North Fork Matilija Creek is 80-100%.  Similar probabilities are 

presented for Bear Creek and the Un-named creek that flows from the north side of that natural 

bowl.  On the northwest side, Cannon Creek presents low probabilities of debris flow (40-60% & 

60-80%) most likely based on a lower burn severity.  Side tributaries to the North Fork Matilija 

Creek are predicted to produce debris flow with a wide range of probabilities ranging from 0-

100%, all depending by soil burn severity, the steepness of the slope etc. The volumes of predicted 

debris flow along the main channel of North Fork Matilija Creek range from 10K-100K cubic 

meters.  The debris flows combined hazard presented in this watershed are for the most case high 

with some side tributaries presenting a moderate combined hazard.    

   

Values at risk that are located in this watershed include highway 33 which is impacted at present 

by dry ravel and rock-fall, the Holiday group campground, the Ortega Trail (FS 23W08), the 

Wheeler Gorge Nature Trail, the Wheeler Gorge Fire Station, a water well located just below the 

fire station, the Wheeler Gorge campground, the Wheeler Gorge Visitor Center and private 

properties along highway 33 located in and along the Gorge.  Based on the soil burn severity, the 

steep burned slopes and the large amounts of sediment and un-consolidated rocky materials in 

this watershed, it is likely that highway 33, some of the bridges over the North Fork of Matilija 

Creek and the Wheeler Gorge campground will be impacted by flooding and debris.  Based on 

ground surveys it seems that the fire station, the water well below the station and the Visitor 

Center will most likely experience on-going nuisance of dry ravel and maybe some rock-fall.  In 

contrast, the Wheeler Gorge campground will experience on-going threats by hazard trees, dry 

ravel, rock-fall, flooding and debris flows.  Some of the features in the campground that might be 

impacted by flooding and debris flows include some low situated camp sites, a few low road 

crossings and a bridge.   

 

 

Nordhoff Ridgeline 

 

At the top end of these watersheds is the Nordhoff ridgeline.  Along this ridgeline is FS road 

5N08.  At places where the road is at the top of the ridgeline no issues are expected, but at places 

where the road drops below the ridgeline erosion, dry ravel and rock fall is expected to occur.  

 

 

 

 



 
 

Figure 5: Debris Flow Probability based on a peak 15-minute rainfall intensity storm of 28 mm/h 

rate storm 



 

 
Figure 6: Debris Flow volume based on a peak 15-minute rainfall intensity storm of 28 mm/h rate 

storm 



 

 
Figure 7: Debris Flow Combined Hazard based on a peak 15-minute rainfall intensity storm of 28 

mm/h rate storm 



II. Potential Values at Risk  

 

The following “values at risk” (VARs) are threatened by debris slides and flows, rockfall, or 

flooding augmented by the effects of the fire on steep, erosive and unstable slopes and water 

channels. 

 

Human Life and Safety:  

 People living or traveling through and below burned areas or recreating in these areas 

– Loss of life or injury could take place as a result of debris slides, debris flows, rock-

fall, or flooding. 

 

Property: 

 State, County and City roads and bridges, private access roads and trails, and drainage 

systems – As a result of the fire, excessive runoff and flows are expected.  In addition, 

stability of slopes over roads and trails will be compromised. Debris slides, debris 

flows, rock-fall, and flooding could cause damage to these systems. 

 Residential properties, private camps, agricultural and industrial infrastructure - As a 

result of the fire, excessive runoff and flows are expected.  Stability of slopes over 

properties and infrastructure could be impacted.  Debris slides, debris flows, rock-fall, 

and flooding could cause damage to this infrastructure. 

 Water bodies as lakes and reservoirs - As a result of the fire, excessive runoff and flows, 

debris and sedimentation will adversely affect the capacity of water bodies as lakes and 

reservoirs in addition to adversely affecting water qualities.   

 

 

Natural Resources: 

 

 Critical habitat for Federally Listed Species:  Sedimentation and water quality in 

riparian areas designated as critical habitat for Federally Listed Species – As a result of 

the fire, excessive sedimentation and debris will adversely affect the habitat and water 

quality in some of the creeks flowing through and below the burned area.  

 

 

 

III.  Emergency Determination 

 

The emergency to VARs from geologic hazards caused by the fire includes adverse effects to the 

health and safety of people, property, reservoirs, roads, trails and natural resources.  Risk of loss 

of life and limb is of particular concern.  



Discussion / Summary   

 

Based on ground surveys, air recon and analyzing maps and data, rock-fall, debris slides, debris 

flows and dry ravel are eminent along numerus burned slopes and creeks above and around private 

properties, ranches, camps, industrial infrastructure and roads within watersheds burned by the 

Thomas Fire.  In addition, with the aid of USGS Debris Flow Modeling, debris flow probabilities 

and potential volumes have been calculated.  Based on these models it appears that under 

conditions of a peak 15-minute rainfall intensity storm of 28 millimeters per hour (1.1 inch/hr.), 

the probability of debris flows occurring is 80-100% in the majority of main channels in the burn 

area.  Under these same conditions, predicted volumes of these debris flows are expected to range 

from 10K-100K cubic meters in the majority of the main channels in the burned area. From the 

debris flow combined hazard map it appears that the majority of creeks in the burn area are 

predicted to produce debris flows of a high combine hazard.      

 

The conclusion of our field observations is that whether the primary post-fire process is rock-fall, 

debris slides, debris flows or sediment laden flooding, the cumulative risk of various types of slope 

instability, sediment bulking, and channel flushing is high along many slopes and creeks in and 

below the burn area following the Thomas Fire.  Based on the above, special attention and caution 

is recommended in areas where people are traveling through, working or recreating below or in 

the burned areas of the Thomas Fire during or after storm events.   

 

As a result of post fire conditions, excessive sedimentation and debris will adversely affect the 

capacity of some reservoirs located below the burn area.  In addition, post-fire conditions will 

adversely effects critical habitats for Steal-head, a federally listed species in the North Fork 

Matilija Creek.  
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Appendix 1:  Geology Inputs to 2500-8 

 

Part II – Burned Area Description: 
 

Geomorphic and Geologic setting: The area that is being analyzed under phase 1 of the Thomas Fire 

rapid BAER assessment includes Nordhoff Ridge, the drainages flowing south into the Ojai Valley 

and the North Fork Matilija Creek drainage on the west-northwest end of the studied area.  To the 

south of the Ojai Valley is Sulphur Mountain Range.  This area is within the western Transverse 

Ranges of Ventura County and considered a tectonically active area which is experiencing rapid 

uplift and consequent down-cutting.  The topography in this area ranges from 5,550 feet above sea 

level at Chief Peak and the top of Dry Lakes Ridge, down to about 800 feet above sea level in the 

Ojai Valley.  Many of the slopes above the Ojai Valley and Wheeler Gorge are 60+ percent (%) 

slopes, which create a very steep and rugged terrain.  The major drainages flowing into the Ojai 

Valley (from east to west) include: Reeves Creek, Horn canyon Creek, Thacher Creek, Senior 

Creek, Gridley Creek and Stewart Creek which all flow into the San Antonio Creek, draining the 

east portion of the Ojai Valley.  To the west are Cozy Dell Creek and the Matilija Creek, both 

flowing into the Ventura River, draining the west portion of the Ojai Valley.           

 

The studied area is underlain entirely by alternating sedimentary Sandstone and Shale rock 

formations, ranging in age from Eocene (56-33.9 million years ago) to Oligocene (33.9-23 million 

years ago) Epochs (Figure 2), and overlain by Quaternary alluvial and surficial sediments to 

present age.  Invariably, rock formations mapped as sandstone have thinner inter-beds of shale, 

and formations mapped as shale have relatively thinner inter-beds of sandstone (Dibblee, 1966).  

 

Geological units in this area have been assigned to the following formations:  Un-named Marine 

Strata (Kush), Juncal Formation (Tjsh), Matilija Sandstone (Tma), Cozy Dell Shale (Tcd), 

Coldwater Sandstone (Tcw), and Sespe Formation (Tsp).  These formations are listed in order of 

decreased age.  In addition to these formations there are also Quaternary age materials including 

older alluvium, landslide rubble and alluvium.  Strata of all the older rock types typically dips 

(inclines) steeply, usually towards the south, but sometimes is overturned and dips towards the 

northeast.   

  

Part III – Watershed Conditions 
 

Within the burned area of the Thomas Fire, some drainages / areas show a great deal of past mass 

wasting as debris slide/rockfall activity that will be increased during future storms, while other 

watersheds / areas have little evidence of recent past slope instability, but as conditions have 

changed due to the fire, erosion and new mass wasting might be initiated. 

 

In watersheds that experienced moderate to high soil burn serverity, as a result of the removal of 

vegetation by the fire, soils are exposed and have become weakened, and rocks on slopes have lost 



their supporting vegetation. Due to these post-fire new conditions, roads and trails are at risk from 

rolling rocks, plugged culverts, debris slides and in some cases, debris flows. Risks to human life, 

infrastructure, roads, trails, campgrounds, reservoirs and natural resources is moderate to high in 

some areas of the Thomas Fire.  

 

Debris Flow Potential: 

 

The US Geological Survey (USGS) - Landslide Hazards Program, has developed empirical models 

for forecasting the probability and the likely volume of post-fire debris flow events.  To run their 

models, the USGS uses geospatial data related to basin morphometry, burn severity, soil 

properties, and rainfall characteristics to estimate the probability and volume of debris flows that 

may occur in response to a design storm (Staley, 2016).  Estimates of probability, volume, and 

combined hazard are based upon a design storm with a peak 15-minute rainfall intensity of 12 – 

40 millimeters per hour (mm/h) rate.  We selected a design storm of a peak 15-minute rainfall 

intensity of 28 millimeters per hour (mm/h) rate to evaluate debris flow potential and volumes 

since this magnitude of storm seems likely to occur in any given year. 

 

Based on USGS debris flow modeling it appears that under conditions of a peak 15-minute rainfall 

intensity storm of 28 millimeters per hour (1.1 inch/hr.), the probability of debris flows occurring 

is 80-100% in the majority of the main channel/creeks in the burn area.  Under these same 

conditions, predicted volumes of these debris flows are expected to range from 10K-100K cubic 

meters in these same channels. From the debris flow combined hazard map it appears that the 

majority of creeks in the burn area are predicted to produce debris flows of a high combine hazard.      

 

 

 

 

 

 

 

 

 

 

  

     


