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TECHNICAL SPECIALIST’S REPORT – BURNED AREA EMERGENCY RESPONSE 

 
Resource:  Soils 

Fire Name:  Klondike/Taylor   Month/Year:   October, 2018 
 

Author Name(s):   Todd Reinwald, Mt Hood NF, soil scientist 
                     Ut Huynh, Colville NF, soil technician 

    
 
Assessment Objectives: 

1. Evaluate soil types and their inherent characteristics  
2. Assess changes in soil resource conditions resulting from the fire 
3. Identify soil-related critical values within and adjacent to the burned area 
4. Determine if changed conditions result in potential threats to soil-related critical values. 

 
I. Resource Condition Assessment 

 
A. Resource Setting and Soil Characteristics 
 
The Klondike/Taylor fires burned in the central and eastern Siskiyou Mountains of the Klamath 
Mountains ecoregion in southwestern Oregon (Omernik and Griffin 2014). Terrain there is very rugged, 
with highly dissected mountains and foothills, high rocky ridges, deep canyons, high gradient streams, 
and long, steep slopes. Soils have developed from a mélange of granitic, sedimentary, metamorphic, and 
extrusive geologic formations (see the Geology technical report). There is an abundance of ultramafic 
formations (i.e., igneous and meta-igneous rocks high in magnesium and iron) in the area, including 
serpentinitic rocks and outcrops, which are uncommon worldwide. Serpentinitic soils in particular are 
well known for their low nutrient status and high concentrations of naturally occurring metals. 
 
The climate is typified as mild and subhumid, with wet cool winters and lengthy hot and dry summers. 
The dominant cover type is forest vegetation, with a mosaic of conifers and hardwoods that comprise 
unique assemblages of plant communities and locally adapted endemic plants. Areas underlain by 
Serpentine geology are often more open, with a brush and grass understory that includes some 
uncommon plant species.    
 
The majority (about 66%) of the acreage is comprised of soil types that have only undergone a moderate 
degree of development, while the remainder are considered to be well developed (USDA 1979, 1983, 
and 2018). Soils that have developed from serpentine comprise about 13 percent of the burned area. 
Soil depth varies, but most (>70%) of the acreage is moderately deep (20 to 40”) or shallow (<20”). 
About 80 percent of the soil acreage is dominated by loam and sandy-loam textures, followed by a 
lesser extent of clay loams. Silt loams are of minor extent. With the exception of the clay loams, most of 
the soil in the area exhibits low cohesion, and they are well drained. About 97 percent of the acreage is 
rocky to extremely rocky, with lithic or skeletal conditions and many patches of rock outcrops and talus. 
The soil temperature regime is mostly mesic, with frigid regimes at the higher elevations. The soil 
moisture regime is xeric (dry). 
 
About two-thirds of the soils in the burned area have high infiltration and low runoff rates, but the 
inherent surface erosion potential is moderate to high because of the preponderance of steep slopes. 



Klondike/Taylor BAER  Soils Specialist Report 
Rogue – Siskiyou NF  October, 2018  

 Page 2 of 7 
 

Serpentine soils, and those with clay loam textures are typically considered to have a high erosion 
potential due to lower infiltration capacity and higher runoff rates. Steep and very steep slopes greater 
than about 60 percent are highly susceptible to dry ravel when exposed. Wind erosion potential overall 
is inherently low to moderate, and attenuated partly by the prevailing high rock content and vegetation. 
There is a high incidence of naturally occurring water repellency, or hydrophobicity in the soils of the 
area. In places it is moderately strong to strong when soils are dry, particularly where forest vegetation 
is densely populated by a mix of tan oak, madrone, manzanita, and ceanothus. Serpentine soils that 
were observed trended to be either weakly hydrophobic, or not at all.   
 
Soil productivity is primarily moderate across about two-thirds of the burned area, and fairly resilient to 
disturbance. Productivity should not decline too much if there is only a minor degree of soil loss. Natural 
recovery from fire would be expected to occur within a 2 to 5 year timeframe. Serpentine soils and very 
steep, extremely rocky soils however, exhibit low productivity and are less resilient. Their productivity 
could decline appreciably with a low degree of soil loss. Serpentine and very steep, extremely rocky soils 
can be considered to be sensitive, and comparatively slow to recover from disturbance. Wet soils are 
other sensitive sites that are fairly common in the southern portion of the burned area. They can be 
quick to recover from wildfire as long as their groundwater source is not disrupted.   
 
B. Soil Resource Conditions 
 
Initial evaluation of fire effects on soil resources was conducted using the established Burned Area 
Reflectance Classification (BARC) methodology, which uses satellite imagery acquired from the 
Geospatial Technology and Applications Center. The imagery is used to help rapidly determine the 
magnitude and extent of soil burn severity. Soil burn severity (SBS) is a comparative measure of the 
effect of a fire on surface and near surface characteristics that include the litter and duff layer, char 
depth, soil color, soil structure, and water infiltration. Soil burn severity is evaluated to ascertain the 
potential and probability for post-fire erosion and runoff to threaten human life and safety, property 
and infrastructure, natural resources, and heritage values.  
 
Soil Burn Severity 
Field reconnaissance and soil sampling was conducted to determine how accurately the BARC imagery 
predicted soil burn severity. Sampling was based on standardized methods (Parsons et al. 2010). There 
were 98 sites where soil burn severity was sampled. The sampling revealed that the BARC imagery had a 
trend of over estimating the extent of the high and moderate soil burn severity categories, and 
underestimated the extent of the low and very low/unburned categories. Based on these observations, 
modifications were made to the BARC imagery, which was then used to generate a map of the pattern 
and extent of soil burn severity classes across the fire. Overall, the majority (78%) of the soil burn 
severity is classified as being low, very low, or unburned (see Table S1). The map in Figure S1 depicts the 
pattern and extent of soil burn severity classes across the fire area. 
 
Table S1. Extent of Soil Burn Severity Classes 

Soil Burn Severity 
Class1 Acres Percent Total Area 

Unburned or Very Low  62,584 30 
Low 103,340 49 
Moderate 41,669 20 
High  4,209 2 

1 See Figure S1 for definitions of soil burn severity classes 
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Figure S1. Soil Burn Severity Map 

 
 
Areas where moderate and high soil burn severity is the most extensive are mainly located in tributaries 
of the Illinois River. Several of the most notable areas include: 
 

• Lower Briggs Creek and Onion Creek 

• Lower and Upper Silver Creek 

• Lower North Fork Silver Creek 

• Lower East Fork Indigo Creek 

• Middle North Fork Indigo Creek 

• Segments of the Illinois River Corridor 
between 8 Dollar Mountain and 
Florence Creek  

• Rancherie Creek, Fall Creek, and Gold 
Ridge

 
Soil Erosion Index 
The effect of soil burn severity was evaluated further to address the potential risk of increased surface 
erosion. Because slope is a principle factor in erosion potential, it was coupled with SBS to represent 
where erosion could be expected to be accelerated as a result of post-fire conditions. With this 
combination, gentler slopes are given consideration as potentially being susceptible to accelerated 
erosion when heavily burned as are steep ones. Tables S2 and S3 denote the SBS and slope 
combinations that were coupled for evaluating potential accelerated erosion.   
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Table S2. Matrix Ranking of SBS and Slope Combinations 

Soil Burn Severity 
(SBS) Rank Slope 

(%) Rank 

Unburned 1 <5% 1 
Low 2 5-20% 2 

Moderate 3 >20% 3 Severe 4 
 
SBS and slope classes were ranked in order of potential. Rank values were multiplied for each of the 
class combinations, generating a multiplier. Higher multiplier values represent greater potential for 
accelerated erosion. Results indicate that, in this case, the strongest variable is SBS for evaluating post-
fire risk of accelerated erosion, partly because most of the terrain where the fire burned is steep. The 
erosion risk index map looks very similar to the SBS map and the acreages in each of the classes is 
similar. Gentler slopes however (5-20%), where SBS was moderate or high have a moderate risk of 
accelerated erosion. As would be expected, the greatest risk of accelerated erosion is where moderate 
and high soil burn severity occurred on steep slopes (see Figure 2).  
 
Table S3. Acres and Percent Area by Soil Erosion Index with Link to Rank Multipliers 

Soil Erosion 
Index 

Rank 
Multiples 

Erosion Risk 
(acres) 

Erosion risk 
(%) 

Low 1, 2, 3 63,368 30 
Moderate 4, 6 105,234 50 

High 8, 9 39,318 19 
Very High 12 3,881 2 
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Figure S2. Soil Erosion Index Map 

 
 
Estimated Erosion Response 
 
The change in erosion potential and sediment yield from pre- to post fire conditions was estimated using 
the Erosion Risk Management Tool (ERMiT, Robichaud et al., 2014) and WEPP for Windows (USDA-ARS, 
NSERL, and Purdue University, interface version September 2013). These tools are useful for comparing 
the relative difference between pre- and post-fire erosion potential, and provide estimates of the 
quantity of sediment yield that could be produced.  
 
Averaged model estimates indicate that overall, there could be as much as a 60 percent increase in 
sediment yield on a per acre basis in the first year post-fire from ground where soil burn severity was 
moderate or high. On a subwatershed scale, there are only three drainages where the combined acres 
of moderate and high soil burn severity amount to more than 20 percent of the drainage (Lower Silver 
Ck, Rancherie-Illinois, and Sixmile-Illinois). With the exception of those three, the majority of 
subwatersheds were only lightly burned over, so a large-scale sediment response would not be expected 
from high probability precipitation events. Response would be more localized.    
 
In patches of moderate and high soil burn severity, the estimated 5-year average of post fire sediment 
production for modeled subwatersheds was as high as 46 tons per acre. This value suggests that 
accelerated erosion could result in long-term reductions in soil productivity, and potentially have a 
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negative effect on water quality during periods of heavy runoff. For example, it is estimated that a 2-
year precipitation event (50% chance of occurrence in any given year) could yield 28 tons per acre within 
the first year post-fire, a projected 72 percent increase above an unburned condition. These model 
outputs support the likelihood that accelerated erosion initiated by rainfall in heavily burned over areas 
will result in sediment transport, which has the potential to impact critical values. 
 
A final side note, fire-induced hydrophobicity was not factored into model simulations. This was due to 
commonly observed soil repellency encountered while sampling in the field. Three in five samples 
collected from unburned areas exhibited moderate to strong water repellency. Hence, differentiating 
background hydrophobicity from fire induced repellency was unpredictable, so it was not factored into 
erosion estimates.   
 

II. Soil-Related Critical Values 
 
Since model projections gave strong indications of the likelihood for accelerated erosion, it is projected 
that there will be threats to critical values. The probability for direct effects to soil productivity are 
considered to be very high. As a consequence, indirect impacts could be expected as well to other 
critical values such as public safety, infrastructure, and natural resources.  
 
Table S4. Threats and Probability to Critical Value: Soil Productivity (and associated indirect effects) 

 
 
 
The magnitude of consequences of accelerated erosion that are very likely to occur to soil productivity 
are considered to be Minor. This is due primarily to the fact that the extent of moderate and high soil 
burn severity within the fire perimeter is low (20% and 2% respectively). Additionally, the potential for 
natural recovery in the next 2-5 years is considered to be high across most of the burned over area. Live 
roots and fungi, as well as freshly sprouting vegetation observed in the field indicate that growth and 
below-ground biological processes have begun to repopulate much of the area.  
 

III. Form 2500-8 Entries  
 
PART II  -  BURNED-AREA DESCRIPTION, P.  Dominant Soils: 

Life/ 
Property/ 
Resources

Critical Value Threat to Value
Probability of Damage or 
Loss

Magnitude of 
Consequence

Risk Treatment 
Other Treatment 
Recommendations 
(outside of BAER)

Notes

Resources soil productivity accelerated erosion

very likely due to a loss 
of effective ground 
cover that exposes soils 
to erosive forcess

minor due to the major 
extent of low, very low, 
and unburned soil burn 
severity, where natural 
recovery would be 
expected in 2-5 years 

low none recommended

reforestation and 
seeding with native 
grasses where feasible 
and effective in 
accessible heavily 
burned over areas 

Resources soil productivity
spread of invasive and 
noxious plant species

very likely due to a loss 
of effective ground 
cover that exposes soils 
to invasion

moderate  due to the 
major extent of low, 
very low, and unburned 
soil burn severity, 
where natural recovery 
would be expected in 2-
5 years 

very high

see botany 
recommendations for 
early detection and 
response

spread of invasives evaluated by the 
botany group

Resources soil productivity illicit OHV use
possible because some 
burned over areas may 
be more open

moderate because of 
prevailing steep slopes 

intermediate none recommended

Property
roads, trails, and cultural 
resources

accelerated erosion

likely due to a loss of 
effective ground cover 
that exposes soils to 
erosive forces

moderate to minor (see 
engineering and 
recreation critical VARs)

high to low
see engineering, 
recreation, and heritage 
recommendations

recommendations not individually 
evaluated by the soils group

Property mining claim sites accelerated erosion

likely due to a loss of 
effective ground cover 
that exposes soils to 
erosive forces

minor (sites already 
heavily disturbed)

low none recommended sites are already highly disturbed

HLS/Property
domestic drinking water 
withdrawn from surface 
sources

 accelerated erosion

possible due to 
heightened 
sedimentation and 
turbidity 

moderate (see 
hydrology critical VARs)

intermediate none recommended
threats to the quality of drinking 
water evaluated by the hydrology 
group 
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The majority (about 66%) of the acreage is comprised of soil types that have only undergone a moderate 
degree of development, while the remainder are considered to be well developed (USDA 1979, 1983, 
and 2018). Soils that have developed from serpentine comprise about 13 percent of the burned area. 
Soil depth varies, but most (>70%) of the acreage is moderately deep (20 to 40”) or shallow (<20”). 
About 80 percent of the soil acreage is dominated by loam and sandy-loam textures, followed by a 
lesser extent of clay loams. Silt loams are of minor extent. With the exception of the clay loams, most of 
the soil in the area exhibits low cohesion, and they are well drained. About 97 percent of the acreage is 
rocky to extremely rocky, with lithic or skeletal conditions and many patches of rock outcrops and talus. 
The soil temperature regime is mostly mesic, with frigid regimes at the higher elevations. The soil 
moisture regime is xeric (dry). 
 
PART III  -  WATERSHED CONDITION  
 
A. Soil Burn Severity:   
  Unburned = 62,584,  Low = 103,340,  Moderate = 41,669,  High = 4,209 
 
B.  Water-Repellent Soil (acres):   Indeterminate                        
 
C.  Soil Erosion Hazard Rating (acres): Post-fire 
 
  Low = 63,368,  Moderate = 105,234,  High = 39,318,  Very High = 3,881     
 
D.  Erosion Potential:  46 tons/acre (5-yr post-fire average for all modeled watersheds) 
 
E.  Sediment Potential:   21,029 cubic yards/square mile (conversion factor 1.4 tons per cu. Yd.) 
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