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OBJECTIVES 
•  Assess overall soil and watershed changes caused by the fire, particularly those that pose 

substantial threats to human life and property, and resources. This includes evaluating changes 
to soil conditions, hydrologic function, and watershed response to precipitation events; 

•  Identify potential flood and erosion source areas and sediment deposition areas; 
•  Identify potential threats to life, property, and resources in relation to flooding, debris flows, 
erosion, sediment deposition; 
•  Develop soil burn severity map 
•  Develop treatment recommendations, if necessary; 
•  Identify future assessment or analysis needs; 
•  Identify future monitoring needs, if necessary; 

 
 

VALUES at RISK 
Values at risk include those uses and resources at risk from fire effects.   
 

•  Threats to life and safety 
The Wildwood Road, Trinity County Road 302, passes through the burned area, and there is 
increased potential for rock fall onto the Wildwood Road below steep burned slopes adjacent to 
the road. 
 

•  Threats to forest roads 
Roads within the fire perimeter include several that are maintained and unmaintained forest 
roads.  Fire conditions elevate the risk that overland flow, debris flows, or increased runoff could 
cause road failure or washouts, particularly at ephemeral, intermittent and perennial road-stream 
crossings that are within or downstream of severely burned areas. 
 

• Threats to soil loss and hillslope stability 
 Hillslope and stream channel bank failures could be induced from increased runoff exceeding 

capacity of road-stream crossings below severely burned areas on steep slopes (greater than 
35%).   
 

•  Potential degradation of stream conditions and function 
Hayfork Creek, below its east facing tributaries on the east side of the burned area, could receive 
an increase in sedimentation as a result of increased runoff and failure of road-stream crossings 
in the severely burned areas of the fire.   
 

OBSERVATIONS 
Background –  
The purpose of the burned area assessment is to determine if the fire caused emergency watershed 
conditions and to identify potential values at risk from these conditions.  Identification of values at risk 
occurs through consultation with representatives of federal agencies as well as through field 
investigations.  Not all values initially identified are determined to be at risk.  If emergency watershed 
conditions are found and values at risk are identified and confirmed, then the magnitude and scope of 
the emergency is mapped and described, values at risk to be protected are analyzed, and treatment 
prescriptions are developed to protect these values. 

 
The most significant factor leading to emergency watershed conditions is loss of ground cover, which 
leads to erosion and changes in hydrologic function in the form of decreased infiltration and increased 
runoff.  Such conditions lead to increased flooding, debris flows, sedimentation and deterioration of 
soil conditions.  Potential values at risk evaluated include human life and property and significant 
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cultural and natural resources located within or downstream of the fire that may be subject to damage 
from flooding, debris flows, and hillslope erosion. 
Climate 
 
Storm Precipitation 

Precipitation Event Rankings   
Storm Return 
Interval Precipitation Storm Duration 
2-year 2.32 in. 2.7 hr. 
5-year 2.65 in. 3.9 hr. 
10-year 3.05 in. 4.2 hr. 
25-year 4.65 in. 5.3 hr. 

 
 

HAYFORK RANGER STN, CALIFORNIA (043859) 

Period of Record Monthly Climate Summary 

Period of Record : 4/ 1/1914 to 10/31/2006 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Average Max. Temperature (F) 49.9 55 61.6 67 75 83.7 93.1 92.6 84.9 74.7 60.5 49.6 70.6 

Average Min. Temperature (F) 26.5 27.9 29.7 32.5 36.6 41 44.9 43.2 37.8 31.8 29.7 27.7 34.1 

Average Total Precipitation (in.) 6.18 5.05 3.74 1.84 1.17 0.61 0.2 0.27 0.68 2.06 4.84 6.69 33.33 

Average Total SnowFall (in.) 9.5 2.9 1.8 0.6 0 0 0 0 0 0 1 4.6 20.4 

Average Snow Depth (in.) 2 1 0 0 0 0 0 0 0 0 0 0 0 

 
FINDINGS  
Watershed Response 
Stream flow in the area is influenced by the amount and timing of precipitation.  Snow thaw is 
common from the middle to the end of March. By the end of March, flows start to increase in the 
streams. In April, a sharp increase in flow is attributed to the combination of precipitation and melting 
of accumulated snow. Flows reach their maximum during May or June. Although precipitation is 
highest in June, streamflow does not increase proportionally due to the increased evapotranspiration 
of the forested stands. 

 
The drainages in the Stafford Fire area are in a stream flow regime dominated by runoff resulting from 
rain and snowmelt.  Runoff from rapid snowmelt or rain-on-snowmelt can occasionally occur in winter 
and spring months and peak stream flows resulting from rainfall runoff account for roughly 85% of the 
annual peaks observed in the area.  Peak flows can occur anytime between December and April. 
 
The potential for sediment deposition in post-fire floods will vary depending on many factors, including 
flood discharge, stream gradient, floodplain width, and sediment supply. In a single flood, channel 
incision could occur in relatively steep narrow parts of watersheds, and deposition could occur in 
gentler, wider reaches downstream. A variety of potential channel changes could therefore occur after 
the Stafford Fire.  
 
One common geomorphic response of burned slopes is the generation of sediment and ash-laden 
flows or mudflows which can be much more erosive and destructive than typical floods. Given the 
severity of the fire, the availability of unconsolidated materials on hill slopes, location in low order 
basins and the steep, dissected terrain, it is possible that mud flows could be produced after the fire 
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given a very intense rainfall event. Unfortunately, threshold rainfall conditions for such an event are 
not documented for this setting. However, field observations suggest that under unburned conditions, 
mud flows are not a significant process in the burned area. No recent mud or debris flow deposits 
were observed in fans or along channels or floodplains. 
 

 
View of East facing slopes of the Stafford Fire, including Negro Gulch within the Hayfork Creek 
watershed. 
 
Hayfork Creek riparian zones and slopes immediately adjacent to the riparian zone remained 
unburned or experienced low intensity fire, leaving a broad buffer of riparian and upland vegetation 
intact.  This broad buffer zone of low severity burn or unburned vegetation around Hayfork Creek will 
likely function to minimize impacts to Hayfork Creek from hillslope erosion as a result of the Stafford 
Fire. 
 
Field mapping of burn severity, field soil tests and verification of a burned area reflectance 
classification (BARC) map resulted finding the following proportions of soil burn severity: 

 
Soil Burn Severity Acres Percentage of Fire 
Total Stafford Fire 4,402  
Unburned 798 18% 
Low 1,555 35% 
Moderate 1,146 26% 
High 903 21% 
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HUC 6 
Watershed HUC 6 Number 

watershed 
acres 

acres 
within fire 
perimeter Unburned 

Low Soil 
Burn 
Severity 
ac. 

Moderate 
Soil Burn 
Severity 
ac. 

High Soil 
Burn 
Severity 
ac. 

Carr Creek 180102120203 18,101 429 143 212 68 6 
Barker Creek-
Hayfork 180102120205 20,810 3405 503 1040 968 893 
Rusch-
Hayfork Creek 180102120303 32,139 569 153 302 109 4 

 
 

HUC 5 
Watershed 

HUC 5 
Number 

watershed 
acres 

acres 
within 
fire 
perimeter Unburned 

Low Soil 
Burn 
Severity 
ac. 

Moderate 
Soil Burn 
Severity 
ac. 

High 
Soil 
Burn 
Severity 
ac. 

Upper 
Hayfork 
Creek 1801021203 105,766 3,834 644 1252 1037 899 
Lower 
Hayfork 
Creek 1801021204 143,015 569 152 302 109 4 

 
 

Peak Flow Modeling 
The USGS StreamStats model was used to predict peak flows generated in key watersheds identified 
with potential downstream values-at-risk.  StreamStats peak flow values are based on regression 
equations developed from gage station data collected by the U.S. Geological Survey. StreamStats 
data was used to estimate pre-fire peak flows for Hayfork Creek.  California is divided into hydrologic 
regions with regression equations for estimating peak discharges having recurrence intervals that 
range from 2 to 500 years. The Stafford Fire is located primarily within the North Coast hydrologic 
region. 
 

Predicted increase to stream flow of Hayfork Creek after 
influence of the Stafford Fire 

Flood 
Event 

Chance of 
occurring 

Hayfork Creek 
Just above Morgan Gulch Confluence (cfs) 

Post-fire Increase to 
streamflow 103% 

2 year 50% 6246 
5 year 20% 10,496 
10 year 10% 14,612 
25 year 4% 19,963 
50 year 2% 26,754 
100 year 1% 32,825 

 Post-fire percent increase in stream flow is calculated considering 
Hayfork Creek watershed with an area of 165.6 square miles.   

 
 
The absolute numbers may not be close to actual observed results, due to assumptions made in 
the model, and on the actual storm events. However, the regression equation method is useful in 
making general comparisons of expected magnitude of flows for pre-fire levels.  
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RECOMMENDATIONS and TREATMENTS 
Warning Signs 
This treatment is for the installation of flood warning signs, burned area warning signs, and road 
closure signs.  These signs will warn the public of dangers on the road that have changed as a 
result of the fire.  Flood warning signs will warn the public when crossing drainages about the 
increased risk of floods.  Burned area signs consist of a warning to the public identifying of the 
possible dangers associated with a burned area.  It shall contain language specifying items to be 
aware of when entering a burn area such as falling trees and limbs, rolling rocks, and flash floods. 
 
Install Rolling Dips at all Road - Ephemeral Stream/Swale Crossings:  
Roads: 31N13, 31N23, and 31N51A 
Runoff is expected in areas above these roads.  Rolling dips (grade dips) installed along these 
roads, and particularly at stream/swale crossings will help to insure that road-stream crossings do 
not fail, and will minimize the potential for hillslope failures, landslides and debris flows to be 
initiated by improper road drainage or crossing function. 
 
Culvert Stream Crossing Improvements with Riser Pipes, and Metal End Sections, Rock-Lined 
Relief Dips: Roads 31N13, 31N17, and 31N17 A & B 
Runoff is expected in areas above these roads.  Culvert improvements at these road-stream 
crossings, will help to insure that road-stream crossings do not fail, and will minimize the potential 
for hillslope failures, landslides and debris flows to be initiated by improper road drainage or 
crossing function.  Culvert improvements are necessary to minimize the potential for large 
amounts of sediment to be delivered to Hayfork Creek. 
 
Storm Inspection and Response Monitoring 
Roads and road-stream crossings within the Stafford Fire area should be inspected after every 
major storm event.  To insure proper functioning and to prevent hillslope erosion and 
sedimentation of streams, stream crossings and road drainage features should be maintained to 
be clean and free-flowing if necessary. 


