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This is the soils report for the assessment of the Ranch Fire.  The soil scientists worked with the hydrologist and other team members to evaluate the conditions of the watershed resources and relate the current condition to risk to life, property and the natural resources.  A combination of field reconnaissance on the ground and from the air and analysis of GIS and other data was used to evaluate the burned area and associated risks.  The USFS BAER Team focused on the national forest lands.  The entire burned area was assessed from the air.  The burn intensity map and the soil map were completed for the entire burn.  
I. Potential Values at Risk

The purpose of the post-fire assessment is to analyze fire effects on soils, determine the potential for negative effects, and consider possible treatment options.  The potential threat to life and property are always the number one concerns and is the first focus of the burned area assessment.  The soils assessment together with the hydrologic assessment is used to identify risk of debris flows and flooding to downstream values. The downstream risks of this fire are covered in more detail in the hydrology, roads, trails, and archeology analyses for this fire.

Soil productivity, water quality, and sedimentation are potential values at risk when wildfire burns through an area.  Fire removes the duff and litter that provide protection from rain drop impact and soil detachment.  The loss of duff and litter leaves water to runoff across bare soils with increased velocity.  Fire also induces water repellency of varying degrees, reducing water infiltration, and increasing runoff.  The net result is an increase in erosion and an increased potential for a long term loss in soil productivity, negative effects on water quality, and sedimentation.  There is a decrease in infiltration and an increase in runoff and peak flows that also creates downstream affects to life and property.  
Fire is of course a natural occurrence in the ecosystem.  The affects of fire largely determine the current soil environment.  For normal fires, the effects should be consistent with maintaining soil and productivity.  Several factors may increase fire effects and create a need to provide soil protection.  In some instances fires are unnaturally intense.  Roads and trails can concentrate runoff and effectively increase the level of hillslope erosion. 
Hillslope treatments to prevent erosion and keep soil on hillslopes are the preferred alternative, along with treatments to manage water draining from roads and trails.  
II. Resource Condition Assessment

a. Resource Setting

Geology – The geology of the burned area is described in the geological assessment report.  

Relief – Slopes are generally steep in the fire perimeter.  The steepest slopes are concentrated in upper watershed around 
Whitaker Peak with slopes up to 100 percent.  Most of the upper watershed on the national forest is between 30 and 70 percent  The south end of the burned area has some areas between 2 and 30 percent slope.  
Climate – Rainfall and storm intensity are important determinants of soil erosion.  Total precipitation estimates for the burned area range from 27 inches in the southwest corner of the fire to 13 inches in the east and north.  The two year six hour storm is a frequently occurring and high intensity storm that is representative of annual rainfall erosivity.  The two year six hour storm intensity for the fire area ranges from 3 inches in the southwest and at higher elevations down to 2 inches.    

Major Soil Map Units.  The major soil map units are listed in the table below and described in appendix C.  Appendix C also contains descriptions of all soils mapped within the burn area.
Map symbol
Map unit name

36
Trigo, granitic substratum-Exchequer families-Rock outcrop complex, 60 to 100 percent slopes


48
Trigo-Modesto-San Andreas families association, 15 to 70 percent slopes


15
Lodo-Botella families-Rock outcrop association, 30 to 60 percent slopes


24
Los Robles-Trigo families-Orthents association, 30 to 60 percent slopes


28
Millerton-Reliz-Modjeska families association, 40 to 70 percent slopes


CmF2
Castaic-Balcom silty clay loams, 30 to 50 percent slopes, eroded


CnG3
Castaic and Saugus soils, 30 to 65 percent slopes, severely eroded


ScF2
Saugus loam, 30 to 50 percent slopes, eroded

CfF2
Castaic-Balcom complex, 30 to 50 percent slopes, eroded
CgG2
Castaic and Saugus soils, 30 to 75 percent slopes, eroded

SnG
Sedimentary rock land
 Findings of the On-The-Ground Survey

The burned area was surveyed by satellite imagery, helicopter reconnaissance, and by ground survey to determine fire effects. The ground survey included investigation of soil water repellency.  

Threat to Life and Property 

Extensive aerial reconnaissance was done to initially identify values at risk.  Threats to life and property directly at risk on or from national forest land was limited to the threats to the road system, potential threats to people using the road system or being within the burned  area during storm events, and sedimentation into Lake Piru.   Off of national forest lands there are the Val Verde and Hasley Canyon areas with residential developments below burned areas.  There are also a few scattered individual homes just outside the burned area.  Values at risk that were identified off of the national forest lands were communicated to NRCS and other local authorities and our available information was made available to them.
Burn Severity and Soil Water Repellency.  
Several tests for water repellency and hydrophobic soil conditions were conducted at the field sites using the procedure outlined in the Forest Service Emergency Rehabilitation Handbook (FSH 2509.13). Hydrophobic conditions result from a waxy substance that is released by plant material during a hot fire.  This material penetrates into the soil as a gas and cools, forming a waxy coating around the soil particles (DeBano et al. 1998).  Water repellency was evaluated by measuring the time it takes for water droplets to penetrate the soil both on and below the soil surface.  
Based on the results of the field survey, it appears that there was some water repellency found in the moderate burn severity acres sampled under shrub communities including sagebrush/buckwheat, sagebrush, and sagebrush/chemise.  Areall distribution was spotty.  Typically 20 to 30 percent   (moderate burn severity acres) was moderate to strongly hydrophobic in the 0 to ¼ inch surface layer.  Water was readily absorbed below this layer.  This is possibly the affect of fast moving fire combined with relatively low duff and litter fuel loadings.  Low and unburned areas was not sampled. High soil burn severity was nil in the fire.
Fire Affects, Soil Cover, and Recovery

Fire effects to soils include loss of vegetative cover, loss of ground cover and some increase in soil hydrophobicity in the moderate fire intensity areas.  In light fire intensity areas there is singed or live leaves and some remaining unburned or singed ground cover.  Moderate burn intensity areas have some chard ground cover in some places.  Many of the grasses were burned but the root crowns appeared to be intact. Approximately thirty percent of the moderate burn intensity areas had moderate to high hydrophobic layer from the soil surface down to about ¼ inch.

The recovery of watershed function provided by soil cover (litter) and canopy interception (live vegetation) will take time.  Recovery estimates are based on postfire cover, the expected leaf cast from singed shrubs, resprouting shrubs, and growth of grasses and forbs. Recovery depends on burn severity and vegetation type.  In general grassland gains cover rapidly and chaparral recovers somewhat slower.  It is expected to develop an adequate soil cover in 2-5 years. 

Erosion Risk Assessment
The post-fire erosion risk was assessed using Rowe, Countryman and Storey (1949).  The fire has altered the soil cover, exposing the soil and increasing soil erosion risk.

Soil erosion risk was estimated for year one after the fire.  The estimate of the average post-fire erosion rate for the fire was 3.6 cu yd/acre in 12 months after the fire.  This is comparable to the sediment estimates for the post-fire year of 2288 cubic yards per square mile (4.5 tons per acre).  Background erosion (average fire-wide) was 1457 cu yd/ square mile, equivalent to 2.8 tons/acre.  Approximately 15% of the fire was mapped as moderate and high soil burn severity.  High severity was nil.  The increase in 1st year erosion is estimated to be 1.6 times normal unburned (average fire-wide).

Erosion Risk by Watershed.   The following table shows the estimated erosion for the burned part of the watersheds for the 12 months following the fire.

	Watersheds
HUC 6
	Erosion 

1st Year (yd3/ac)
	Erosion

1st Year
(yds)
	Watershed Fraction mod & high
	Erosion

X

Backgrd

	Agua Blanca Ck

Hopper Ck

Lake Piru

Santa Clara/Pole Ck

Santa Clara Topo Ck

Lower Piru Ck

Lower Sespe Ck

Piru Ck/Fish Ck

Lower Castaic Ck


	4.7

4.1

3.9

3.7

3.1

2.8

2.7

2.1

1.0


	13,780

24,732

115,342

10,749

13,426

8,216

1,470

9,814

2,613


	0.25

0.18

0.16

0.08

0.00

0.02

0.06

0.11

0.01


	5.1

1.6

4.3

1.2

1.0

3.0

1.2

2.2

1.1




III. Emergency Determination

No emergency has been identified for soil productivity.  

IV. Treatments to Mitigate the Emergency

No treatments are recommended or proposed for the protection of soil productivity.  

V. Discussion/Summary/Recommendations
Soil Productivity Threat.  The erosion that is expected to result from this fire is not judged to be an emergency relative to long term soil productivity.  The expected erosion is considered to be part of the normal pattern for this ecosystem and fire regime. 

Slope treatments were considered for slope treatments of sites with higher erosion risk.  One potential slope treatment is seeding.  There are several factors which must be considered in an analysis of post-fire seeding (Los Padres National Forest policy letter).  Some of the seeding criteria are:

· No seeding on grasslands and oak/grass woodlands

· No seeding on steep slopes (preferably less than 50%)

· No seeding on low burn intensity areas

· No seeding on areas where vegetation cover after two years is expected to be 30% or greater

· No seeding on poor sites


Applying these seeding criteria to the Ranch Fire eliminates most of the area from consideration for seeding.  Much of the area is steep and rocky and unsuitable for seeding.  Some of the area is in wilderness and wildlife refuge where seeding is generally avoided.  Most of the area is covered in various chaparral vegetation types that are expected to recover to greater than 30% cover within two years.  

There are additional concerns that seeding can interfere with the reestablishment of native vegetation.  And there is a limit to the affect of seeding because seeding does not provide immediate cover and damaging storms often occur in the interim.  

Another potential slope treatment is straw mulching.  Some of the same criteria as for seeding apply to using straw mulch:

· Straw mulch should not be applied to overly steep or windy areas

· Straw mulch should not be applied to low burn intensity areas 

· Straw mulching operations need a nearby staging area

The fire area is generally steep, with an average slope over 40%.  There is also very limited access to most of the fire.  

Other potential slope treatments include hydromulching and wood straw mulching.  These treatments are more resistant to wind disturbance and also relatively expensive.  These treatments are suitable where there are relatively small watersheds burned to high severity, high values down stream, and good helicopter staging areas.  No high concentrated high severity burns were found that fit the criteria.

No areas with an emergency need for seeding or mulching were identified.  There are values at risk of flooding and sedimentation downstream.  However seeding or mulching the small parts of the watershed suitable for those treatments would not measurably decrease those risks. 

VI. References
Angeles National Forest Soil Survey.  USDA-Forest Service.

Los Angeles County Soil Survey.  USDA-NRCS.  NRCS Soil Datamart.

Los Padres National Forest Soil Survey.  USDA-Forest Service.

Postfire seeding criteria for BAER.  Los Padres NF.  

DeBano, L. F., D.G. Neary, and P.F. Ffolliott. 1998. Fires’s effects on ecosystems. New York: John Wiley & Sons. 333 p.

Rowe, P.B., C.M. Countryman and H.C. Storey.  1949.  Probable peak discharges and erosion rates from southern California watersheds as influenced by fire.  U.S. Department of Agriculture, Forest Service.  California Forest and Range Experiment Station.  

USDA Forest Service Handbook (FSH) 2509.13.  Burned Area Emergency Handbook. , Effective January 12, 1995. 

Ventura County Soil Survey.  USDA-NRCS.  NRCS Soil Datamart.















1

