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BACKGROUND 

BEDROCK 
Ultramafic rock occupies the center of the fire area and a strip along the SE margin. This includes 
peridotite and serpentinite of the Eastern Klamath Trinity Terrane (see Map 1 below).     Cretaceous 
granitic rock of the Craggy Peak pluton (diorite, quartz diorite, tonalite, gabbro) occupies the 
northern 1/3 of the fire area, and older (Devonian) mafic complex rocks (diorite, gabbro, and some 
ultramafic rock) occupy a narrow NE trending strip in the SW corner of the fire area.   

GEOMORPHOLOGY 
Terrain is very steep, averaging about 60%, but ranging from 40% to 85% with local bluffs and 
gentler areas associated with glacial deposits and dormant landslide deposits (Map 2 & 3).   

The Forest Geomorphology coverage identifies prominent inner gorges along major streams, and 
several debris slide scars (red polygons on Map 2).   In addition, some dormant landslides are 
mapped along the south margin of the fire (brown polygons on Map 2).  A few active landslides are 
also identified (red polygons in Map 2).  

Higher elevations are strongly glaciated, with prominent cirques on north and some east and west 
facing slopes above 6,000 feet in elevation.  Granite Lake is situated in one of these cirques, and 
glacial deposits are present below the cirques.  The headwaters of Doe Flat Creek (mostly outside 
the fire area), Granite Creek, and Lick Creek are glaciated and contain morainal deposits.  South and 
SE facing slopes in the lower part of the fire are very steep and uniform (see slopes on Map 3).   
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Map 1 - Bedrock Map
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Map 2 - Geomorphic Map 
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Map 3 - Slope Map 
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KEY GEOLOGIC HAZARDS (WHAT-WHERE-WHEN-HOW) 

LANDSLIDE HAZARDS  
The steepness of slopes (Map 3) and presence of recent debris slides (Map 2) reveals a high 
potential for shallow debris slides, and very rapid debris flows.  Under post-fire conditions the 
potential is likely to be elevated.  Four-class Soil Burn Severity is shown on Map 4.    The granitic 
rock of the Craggy Peak Pluton in the north part of the fire can be expected to produce highly 
erodible soils, except at higher elevation where most has been removed by glacial erosion.   This 
may also be the case with the Devonian Gabbro in the SW corner of the fire (Map 1).   

SNOW AVALANCHE HAZARDS  
Some snow avalanche tracks are evident on NAIP imagery and are indicated on Map 2.    

NATURAL ASBESTOS HAZARDS  
Ultramafic rock outcrops throughout the burn area as shown on Map 1. 
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Map 4 - Soil Burn Severity Map 
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Recent Debris Slides- Several recent debris slides occur along the North Fork of Coffee Creek (Map 
3).  The largest is outside the fire area on the east facing slopes about ½ mile west of the mouth of 
Little Lick Creek.  This slide is about 160 feet wide and 600 feet long, and is visible on 1993 Google 
Earth imagery.  These are not on the GIS coverage, but are clearly visible on NAIP and Google Earth 
imagery.  The debris slides were added to Map 3 and are shown in red. 

Natural Asbestos Hazards- Ultramafic rock typically contains natural asbestos, and dust-
producing ground disturbance could introduce asbestos fibers into the air, constituting a health 
concern.    As such, it is important to minimize dust production in such areas.  Roads should be 
watered regularly.  Need to determine if the main road up Coffee Creek is surfaced with ultramafic 
rock or something else.    

Landslide and Erosion Hazards- The steepness of slopes and presence of recent debris slides 
reveals a high potential for shallow debris slides, and very rapid debris flows.  Under post-fire 
conditions the potential is likely to be elevated.    The granitic rock of the Craggy Peak Pluton in the 
north part of the fire can be expected to produce highly erodible soils.   This may also be the case 
with the Devonian Gabbro in the SW corner of the fire.   

Snow Avalanche Hazards- Some snow avalanche tracks are evident on NAIP imagery and are 
indicated on Map 2. 

METHODS 
 This a reconnaissance level assessment based on existing data and a single helicopter recon flight 
of the fire area on 8-21-14.   A debris flow model is used to evaluate debris flow potential by 8th field 
watershed.   

A debris flow probability model (Cannon et al., 2009) was ran to estimate the relative likelihood 
of a debris flow event in the basins impacted by the wildfire.  Basins have an area of less than 12 
km2 and were defined using 8th field watersheds that intersect the burn area. The model uses the 
area of the basin burned with high and moderate soil burn severity and the area of the basin with 
slopes greater than 30%. The model assumed a storm frequency of 2 years which is 0.2 
inches/hour according to NOAA Rain Frequency Atlas.  Additional model runs used the 5 and 10 
year storm.  The debris flow probability model takes into account soil characteristics such as clay 
content and liquid limit.  Missing liquid limit values in the Soil Survey Geographic database 
(SSURGO) dataset were filled in using values from nearby similar soils.  Lakes and rock were 
set to zero since their values were null.  Resultant debris flow probabilities, field observations, 
and other geologic data were analyzed to each other to assign relative risk. 
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The debris flow model predicts relatively low potential for debris flows in response to 2 and 10 
year storms.   Since the model is not calibrated for this area, it makes sense to use the results as a 
relative ranking rather than absolute in terms of potential for debris flow.   
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Map 5 - Relative Debris Flow Risk / Potential 
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Table 1 - Debris Flow Results 

Includes 2 year, 5, and 10 year 24 hour duration storms. 

HUC8 P2YR24H P5FY24H P10YR24H
1801021102020302 1.24% 1.36% 1.46%
1801021102030102 0.28% 0.32% 0.34%
1801021102030103 0.16% 0.18% 0.19%
1801021102020304 0.09% 0.10% 0.11%
1801021102030302 0.07% 0.07% 0.08%
1801021102030101 0.06% 0.07% 0.08%
1801021102020303 0.05% 0.05% 0.05%
1801021102020301 0.03% 0.04% 0.04%
1801021102020202 0.01% 0.01% 0.01%
1801021102020203 0.01% 0.01% 0.01%
TABLE 1  
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