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Figure 1 View West of the Oregon Fire area from Jackass Ridge on 8/29/14. 

Potential Values at Risk 

Critical Values 

Key values at risk identified by the team lead (Rust) prior to field surveys were a suite of road crossings in and 
downstream of the fire area. The crossings (pour points) that were analyzed were: 

• FS Culvert near the fire origin 
• Private bridge constricting Garden Gulch 
• Sidney Gulch at Weaver Bally Loop Road 
• Sidney Gulch at Highway 299 (adjacent to the FS district office) 

In addition to the road crossings, the Sidney Gulch stream system is considered a critical value as portions of it are 
anadromous fish-bearing and it is also used for municipal water supply. 
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Resource Condition Assessment 

Resource Setting 

The Oregon Fire burned 580 acres from west to east across small portions of the following watersheds directly adjacent 
to the town of Weaverville, CA: 

• West Weaver Creek 
• McKinzey Gulch 
• Sidney Gulch 
• Ash Hollow 
• Garden Gulch 

These channels flow south to Weaverville from relatively broad valley bottoms bounded by gentle to moderately-steep 
hillslopes.  Vegetation is a mix of conifers, hardwoods, and brush.  These watersheds have significant legacy natural and 
anthropogenic disturbance from hydraulic mining, timber harvest, wildfire, and development. 

Results of Field Survey 

Field survey was conducted on 8/29/14 accompanied by an FS Engineer (Krieg) and Rangeland Technician (Knight).  
Roads, stream channels, stream crossings, and soil and vegetation conditions were inspected, and a range of conditions 
were noted with regard to fire effects on hydrologic function.  The small catchment (< 0.1 miles2) near the origin of the 
fire was almost entirely burned and would be expected to yield increased water and sediment during winter 2014-15 
storms (Figure 2).  Sidney Gulch at State Highway 299 (2.7 miles2) is a much larger watershed with a relatively small 
burned area that is not expected to yield significantly more water during post-fire.  Additionally, Sidney Gulch is not 
apparently storing significant large wood so the risk of wood plugging culverts in year-1 post-fire is low. 

 

Figure 2 View of small catchment above FS culvert near fire origin.  
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Consequences to Values at Risk 

Regarding infrastructure, the main value at risk is the 18” culvert and road crossing below the small burned catchment 
near the origin of the fire.  This catchment is approximately 0.04 miles2 in size (Figure 3). 

 

Figure 3 Catchment area derived from USGS StreamStats analysis tool.  State Highway 299 is on the left of the photo and 
aerial photography pre-dates the 2014 Oregon Fire. 

An analysis of pre- and post-fire discharge was done for four stream pour points.  The USGS StreamStats analysis tool 
(http://water.usgs.gov/osw/streamstats/california.html ) was used to estimate 2, 5, and 10-year return discharges.  In 
California the analysis tool relies on regression equations from Waananen and Crippen (1977).  These design discharge 
rates were then used as the basis for estimating post-fire increased discharge after a method by Kaplan-Henry (2007).  
Results of the hydrologic assessment are summarized in table 1. 

Table 1 Pre- and post-fire discharges estimated for 2- and 10-year flow events at four pour points. 

Pour Point 

Drainage 
Area 

(miles2) 

High and 
Moderate 
Severity 

Burn 
(miles2) Q2 (cfs) 

POST-Fire 
Q2 (cfs) 

POST-Fire 
Q2 Factor 
Increase Q10 (cfs) 

POST-Fire 
Q10 (cfs) 

POST-Fire 
Q10 

Factor 
Increase Notes 

Culvert Near 
Origin 0.04 0.04 4 10 2.5 10 18 1.8 

Recommend 
culvert up-

size 

Garden 
Gulch at 

Constriction 
2.3 0.07 137 146 1.1 332 349 1.1 

Private 
bridge not 

at increased 
risk 

Sidney Gulch 
at Weaver 
Bally Loop 

Rd. 

2.4 0.25 145 167 1.2 348 386 1.1 

Existing 72” 
culvert not 

at increased 
risk 

Sidney Gulch 
at State 

Highway 299 
2.7 0.25 162 188 1.2 386 434 1.1 

Existing 72” 
culvert not 

at increased 
risk 
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While existing infrastructure is mostly not at increased risk post-fire, soil and aquatic resources may be at elevated risk.  
Brad Rust (SHF Soil Scientist) anticipates some sediment production to stream channels due to post-fire hillslope 
erosion.  These soils have high clay content so downstream effects could be manifest in increased stream turbidity, 
primarily during storm events in year-1 post-fire.  Increased turbidity may impact aquatic species and could be a concern 
for municipal water supply. 

Risk Assessment 

Summary 

The Oregon Fire poses relatively low risk to infrastructure due to its small size and orientation on the landscape.  One 
18” culvert draining a small catchment near the fire’s origin is recommended for up-sizing while other crossings are not 
at increased risk due to only minor increases in stream discharge that are anticipated.  Increased turbidity in Sidney 
Gulch and perhaps Garden Gulch may be expected during storms in winter 2014-15.  However, these effects will likely 
not persist in to the following winter season (2015-16). 

Emergency Determination 

It is anticipated that the 18” culvert near the origin of the fire is at risk of failure winter 2014-15 unless the structure is 
up-sized prior to the first winter storms.  Please refer to the soils (Rust) and engineering/roads (Krieg) BAER reports for 
further details. 

Treatments to Mitigate Emergency 

Please refer to the soils (Rust) and engineering/roads (Krieg) BAER reports for recommended treatments. 

Discussion, Summary, Recommendations 

The Oregon Fire burned 580 acres adjacent to Weaverville, CA in August 2014.  An assessment of the distribution of the 
fire across watersheds, burn severity, and infrastructure and resources at risk concluded that one 18” culvert should be 
up-sized and year-1 post-fire increases in stream turbidity could be expected in Sidney Gulch and perhaps Garden Gulch.  
The minor risk was determined based on the small total moderate and high-severity burned areas (3-11%) in all 
watersheds but for the approximately 0.04 miles2 catchment near the fire origin. 
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Appendix A: Hydrologic Design Factors Necessary for Form 2500-8. 

A. Estimated Vegetative Recovery Period: A recovery period of approximately 5 years was selected for areas 
burned at high and moderate intensity.  This value represents the number of years of vegetative recovery that is 
necessary before early seral stage plant communities become effective in reducing hillslope erosion in areas that 
burned at moderate and high intensity. 
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B. Design Chance of Success: The design chance of success ranges from 75-90%.  Treatments such as stream 
crossing upgrades should have a very high probability of success (90%).  The 75% probability is associated with 
the risk of a precipitation event that could occur soon after the fire.  

C. Equivalent Design Recurrence Interval: 2-year recurrence interval.       
D. Design Storm Duration: A design storm duration of 6 hours was chosen for watersheds affected by the Oregon 

Fire.  This value was chosen as a 6 hour storm represents a typical frontal winter rain fall event in the 
Weaverville area.   

E. Design Storm Magnitude: The 2-year, 6-hour rainfall event was determined to be 1.26 inches (confidence 
interval of 1.12” to 1.43”).  The value was estimated with the National Weather Service Precipitation Frequency 
Tool. 

F. Design Flow: The pre-event design flow was calculated for each watershed according to methodology developed 
by Waananen and Crippen (1977) using variables of watershed area, mean annual rainfall, and altitude index.  
Estimated runoff for 2- and 10-year recurrence interval storms for the four pour points is shown in Table 1.  The 
total pre-fire yield from a 2-year recurrence interval storm was estimated at 60 cfs/mile2 for the Sidney Gulch 
and Garden Gulch pour points.  The yield estimated for the catchment near the fire origin was not included 
when calculating yield due to its small watershed relative to the other pour points. 

G. Estimated Reduction in Infiltration: The reduction in infiltration was estimated to be 15 percent for areas of high 
and moderate burn severities.  Moderate severity burn areas were included in this estimate because 
hydrophobic soils were observed during field reconnaissance in moderate burn areas.     

H. Adjusted Design Flow: The total post-fire runoff response to a 2-year recurrence interval storm was calculated to 
be 68 cfs/mile2.  
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