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I.  Resource Condition Assessment
A.  Resource Setting

The 56,250 acre Ranch Fire in Los Angeles and Ventura Counties is underlain by crystalline basement rocks that include Precambrian-aged gneiss and Cretaceous-aged granitic rocks in fault contact with Tertiary-aged marine and nonmarine sedimentary rocks.  Small, localized alluvial deposits are located along some of the larger drainages and scattered mapped landslide deposits.  
Topography within the burn area ranges from very steep to moderately steep, with gently sloping ridges, areas of low-gradient slopes, and flat alluvial valleys.  Elevation ranges from a high of almost 4,200 feet at Whitaker Peak in the north down to about 1,000 feet near the dam on Lake Piru.  Precipitation in the burn area is mostly from rainfall. 
For all the rock types exposed in the burn area, fire can increase dry ravel, surface erosion, and channel downcutting, which can heighten the potential for in-channel debris flows, debris torrents, and hyper-concentrated floods.  The primary mechanisms for these processes are the loss of mechanical support of hillslope materials that was provided by vegetation and the increase in runoff resulting from reductions in infiltration and interception loss.  Where soil burn severity is high, the reduction in infiltration often results from the development of hydrophobic soils.  
The Gneiss and granitic rocks crop out along the fire’s northeast perimeter, supporting mostly steep to very steep slopes inclined up to 90 percent, with high relief, sharp crested ridgelines and moderate drainage densities.  Soils are shallow to moderately deep, non cohesive, very highly erodible coarse sandy loams and sandy loams (USDA Forest Service 1980).
Tertirary-aged marine and non-marine sedimentary rocks underlie the balance of the fire area.  These rocks consist of thin to very thick units of sandstones, siltstones, claystones and shales that are complexly interbedded and folded.  Slopes are mostly moderately steep with rolling to sharp crested ridgelines, low to moderate relief, and low to very high drainage density. Locally the slopes are very steep along drainages.  Soils are very shallow, non-cohesive, highly erodible sandy loams and silt loams.  
Both the granitic/gneiss and the sedimentary rocks have been affected by rapid uplift and faulting.  These processes have resulted in the rocks being folded, fractured, deeply weathered, and having generally low strength.  These processes have left them susceptible to dry ravel, debris slides, and debris flows from slopes; debris torrents in streams; and rock falls from exposed outcrops.  Colluvial wedges have developed on the slopes and numerous landslides have been mapped and were observed in the burn area, as were a large number of hillslope-derived debris flows/slides with associated debris fans present on flats at the base of drainages.
Alluvial deposits form flat valley floors and consist of cobbles, gravel and clay.  Stream banks are steep and locally vertical.
Landslides are scattered throughout the fire area.  Most of the mapped landslides are small to moderate in size, with a few large features located in the southwestern portion of the burn area, especially in the Hopper Mountain Wildlife Refuge.  Experience with these geologic units and interpretation of the topography suggests that there are many more landslides then shown on the published geologic maps.  The largest landslides are within the Tertirary-aged marine and non-marine sedimentary rocks, particularly in the Monterey Formation, shown on the geologic maps as Tm, Tmcg and Tml.  The large landslides are likely deep rotational and translational rockslides that were probably initiated thousands of years ago and may experience renewed movement during earthquakes or extremely wet years.  With the low level of pre-fire vegetation cover in the burn area it is unlikely that the loss of this vegetation would result in a long-term increase in soil moisture or raise in the groundwater table that would be sufficient to trigger movement of these landslides.
B.  Findings of the On the Ground Survey
1.  Identify Values at Risk

Kevin Cooper, USFS BAER Team Leader indicated that the USFS land within the fire area is almost completely undeveloped, with few roads and structures at risk.  Mr. Cooper provided the California Geological Survey (CGS) with the preliminary soil burn severity map developed by the Remote Sensing Applications Center in Salt Lake City using satellite imagery (Parsons and Orlemann 2003).  Review of this map indicates that the burn severity is mostly low, with areas of moderate intensity and unburned land.  The moderate intensity areas are the Hopper Mountain Wildlife Refuge in the southwest; north of Reasoner Canyon and south of Aqua Blanca Creek in the west; and in the Whitaker Peak and Canton Creek area in the north.  Unburned locations identified included: scattered areas around the Hopper Mountain Wildlife Refuge; south of Reasoner Canyon, southwest of Lake Piru; north and northwest of Whitaker Peak; along Santa Felicia Canyon and Oak Canyon in the east central area; the San Martinez Canyon area; San Martinez Grande Canyon and much of the area to the south and southwest into the Ramona Oil Fields in the extreme southern portion of the burn area; and south of Lechler Canyon southeast of Lake Piru.  Areas of high intensity are scattered in Devil Canyon and Canton Canyon in the east-central area.  Within the wildfire area, soil burn severity can be summarized as follows: unburned areas equal 17,349 acres (31%); low severity areas cover 31,405 acres (56%); moderate severity equals 7,476 acres (13%); and high severity covers 21 acres (0.04%). 
Mr. Cooper also stated preliminary analysis showed that there are few identified values at risk in the wildfire area.  The primary values at risk are the Lake Piru Road and several structures at Whitaker Ranch.  CGS was requested to conduct a reconnaissance inspection of the Lake Piru Road to evaluate potential rockfall hazards identified by the USFS, and the Whitaker Ranch area.  Additionally, Kevin Cooper and Wayne Haydon identified private residences in a number of canyons at the edge of the burn area that need to be investigated for potential hazards, including: Hasley Canyon, Oak Canyon, San Martinez Canyon and San Martinez Grande Canyon to the southeast of the burn area; Little Sespe Creek and Fourfork Creek, along Squaw Flat Road, Pole Creek and Hopper Canyon, along the southwest edge of the burn area.  
2.  Describe Conditions of Value at Risk
To evaluate the potential effects of the fire on values at risk, CGS conducted a reconnaissance of these areas on October 29-30, 2007.  These field investigations are briefly described below.  
Lake Piru Road – CGS, accompanied by Lloyd Simpson, USFS Botanist, conducted a reconnaissance of this road on October 29, 2007.  Lake Piru Road runs along the west side of Lake Piru.  Travelling north from the dam, the asphalt paved road transitions from two lanes with a wide shoulder to a single lane with no shoulder as it enters the burn area, and then to a single lane gravel road.  In the burn area, rocks are falling onto the road surface from many of the high, very steep cut slopes as a result of the fire.  These rocks are scattered on the road and do not cover the entire road.  As the road cutslopes are underlain by highly fractured rock and loose non-cohesive soils, it is likely that cutbank rockfalls occurred under pre-fire conditions as well.  The lack of a shoulder at the foot of the cutslope on this road exacerbates the effect of the falling rocks; where the road has a shoulder the fallen rocks pose less of a problem and would be less likely to be noticed.  No recent landslides or increased erosion (dry ravel) was observed along the cut slopes above the road or on the fill or native slopes below the road, but no significant precipitation had occurred since the fire was contained.  It appears that the effect the fire has a minimal effect on the road to date.
Stream crossings and road drainage structures observed include culverts and fords.  Some of the culvert inlets were partially filled with sediment and some the culvert outlets extend beyond the fill slope (shotgunned).  The filled inlets predated the fire (there has been no stream flow since the burn) and represent a continual process of sediment being produced by the erodible rocks of the watershed and washing into the crossings.  Sediment production increases from hillslopes with moderate to high burn severities and will further fill the inlets.  Partially blocked culvert inlets may cause stream flow to overtop the crossings and could result in the erosion of crossing fills.

Many of the ford crossings observed near the north end of the Lake Piru appear to periodically fill with sediment as evidenced by excavated spoil piles near them.  The excavated material consists of sand, cobbles and boulders and appears to represent flood deposits removed from the fords to open the roads.  The flood deposits removed from the fords predated the fire and represent a continual process of sediment movement down to the crossings.  The rate of sediment production will increase from hillslopes that burned with moderate to high burn severity (Neary et. al., 2005) and fill the fords at greater frequencies.
Whitaker Ranch House and Water Tank – CGS, accompanied by Lloyd Simpson, USFS Botanist, conducted a reconnaissance of the area in the vicinity of the Whitaker Ranch house on October 29, 2007.  The house is sjtuated on an alluvial terrace adjacent to steep (70%) slopes to the west.  Three debris flows/debris slides were identified on the slopes, with associated debris fans at the footslope.  None of these failures are directed at the structure, nor is the structure on one of the fans.  Slopes directly above the ranch house and the water tank associated with it are steep but short, with exposed fractured bedrock that generally lacks soil.  Therefore, the structures on the site appear to have a low risk of being damaged by debris flow/slides, and the slopes above have a low potential to fail as debris flow or debris slides.  The exposed bedrock indicates a potential rockfall hazard.  However, it appears these risks existed prior to the fire and that the fire is unlikely to have significantly exacerbated the rockfall hazard.  
The Kester Camp site was also inspected and the observations and conclusions regarding the fire’s effect on slope stability above that site were similar to those for the Whitaker Ranch house area.

Hasley Canyon, San Martinez Canyon, and San Martinez Grande Canyon - CGS conducted a reconnaissance of these rural residential areas just outside the burn area on October 30, 2007.  The rural residential area and the burn area within the watershed are underlain by the Tertiary-aged marine and non-marine sedimentary rocks.  Topography consists a low relief, flat topped ridges with mostly moderately steep slopes and areas of very steep (70% slopes) in some of the drainages.  The burn intensity in the watershed above were mapped as interspersed low and moderate intensity, with areas of unburned land.  The moderately steep slopes show little evidence of slope instability, but most drainages show evidence of pre-fire erosion through slow downslope movement of soil with small colluvial fans at the drainage mouths.  Scattered pre-fire, very shallow debris slides/flows were identified on some of the steeper slopes, with minor pre-fire rilling and dry ravel on fills, but only small volumes of sediment were moved by these features.  It was observed that structures are located on cut pads on the ridges or near ridgelines; the structures that are on the valley flats are away from drainage mouths; the few structures on the valley flats near drainage mouths are separated from slopes by stream channels; and structures are not located below steep moderate intensity burned slopes.  CGS concludes that steep slopes in this area are susceptible to shallow debris slide failures under un-burned conditions, but based on the mapped and observed burn intensity and the geologic/topographic/slope stability conditions observed, the fire’s effect on slope stability appears to be minimal.  CGS did not identify any structures that appear to have a significantly higher potential to be impacted by slope failures than was present before the fire.  Burned slopes may have a greater potential for localized dry ravel and surface soil erosion.
Little Sespe Creek and Fourfork Creek, along Squaw Flat Road - CGS conducted a reconnaissance of these rural residential areas just outside the burn area on October 30, 2007.  However, CGS was unable to get past a locked residential gate and could not reach the edge of the burn area.  The rural residential area and the burn area further up the canyon are underlain by the Tertiary-aged marine and non-marine sedimentary rocks and the burn intensity in the upper part of this watershed was mapped as low with large areas of unburned land.  Based on the observation made by CGS regarding the fire effects on slope stability in other parts of the burn area, it appears there will probably be a minimal increase in slope instability within this watershed.
Pole Creek - CGS conducted a reconnaissance of these rural residential areas just outside the burn area on October 30, 2007.  However, CGS was unable to get past a locked residential gate about 0.5 miles up the road and could not reach the edge of the burn area.  The rural residential area and the burn area further up the canyon are underlain by the Tertiary- aged marine and non- marine sedimentary rocks and the burn intensity in the upper part of this watershed was mapped as low with large areas of unburned land.  Based on the observation made by CGS regarding the fire effects on slope stability in other parts of the burn area, it appears there will be a minimal increase in slope instability within this watershed.
Hopper Canyon - CGS conducted a reconnaissance of this area, which is just outside the burn perimeter, on October 30, 2007.  CGS proceeded about 3 miles up the road from Highway 126 to its end. The canyon and upstream watershed are underlain by the Tertiary-aged marine and non-marine sedimentary rocks with very steep and rugged topography and very high relief.  The burn intensity in the upper part of this watershed was mapped as low with small areas of moderate intensity and large areas of unburned land.  No structures were observed within site of the road with the exception of a number of oil wells and associated piping.  The road is on low stream-side terraces, crossing the active channel in several places.  Flood deposits, consisting of organic debris and sand, gravel and cobble sediment were observed to have been cleared from the road near most of the crossings.  Based on the observation made by CGS regarding the fire effects on slope stability in other parts of the burn area, it appears that the fire is unlikely to substantially increase slope instabilities within this watershed.  Although increases in sediment yields would result in this road being impacted more frequently, any increases are likely to be minor.  It appears that this road is little used aside from accessing the oil wells, and those using the road regularly clear it of sediment.
II.  Emergency Determination

The values at risk considered in the CGS assessment include the possible loss of life and property due to landsliding, debris flow, rock fall, debris torrents, and flooding from increased surface water runoff.  In general, the risk from landslides, debris flows and rock falls are possible where roads, residences or other development are located on alluvial fans, colluvial footslopes and debris fans and the risk from debris torrents, flooding from increased surface water runoff are possible where residences or other development are near stream channels or on low stream terraces, generally shown on the geologic map as Qa.  Sediment delivery as a result of landsliding, debris flows, debris floods, and dry ravel and other forms of erosion also poses a risk to water quality of streams draining the burn area and to Lake Piru.

It should be noted that rockfalls, debris slides/flows/torrents, landslides and erosion are part of the natural processes in this environment, these risks were present under pre-fire conditions, and the area has regularly experienced wild fires.  The potential for these processes to be exacerbated by fire is primarily dependent upon burn severity and slope steepness.  In general, where the burn severity is higher and the slopes are steeper, the potential for increased hazard is greatest.

III.  Treatments to Mitigate the Emergency

CGS recommends that residents of the rural residential areas be advised to visually monitor burned slopes and look for evidence of slope instability and erosion during and immediately after significant winter storm events.  In addition, CGS recommends that nearby stream and drainage channels be watched for flooding and sediment accumulation that would reduce channel capacity during and following intense precipitation, significant storms and significant runoff events.   Slope treatments to encourage appropriate vegetation regrowth and/or to reduce the potential for soil erosion and sediment delivery to structures and stream/drainage channels where soil type, slope, and access make such treatments feasible are also recommended. 

Lake Piru Road should be monitored for rockfall from the steep roadcuts and the road cleared as needed.  Culvert crossings and fords should be monitored for organic and inorganic sediment accumulations and cleared as required.
IV.  Discussion/Summary/ Recommendations

The values at risk considered in the CGS assessment include the possible loss of life and property due to landsliding, debris flow, rock fall, debris torrents, and flooding from increased surface water runoff.  Sediment delivery as a result of landsliding, debris flow, debris floods, and dry ravel and other forms of erosion is also a risk to water quality of streams draining the burn area and to Lake Piru.

It should be noted that rockfalls, debris slides/flows/torrents, landslides and erosion are part of the natural processes in this environment, and that these risks were present under pre-fire conditions.  The potential for these processes to be exacerbated by fire is primarily dependent upon burn severity and slope steepness.  In general, where the burn severity is higher and the slopes are steeper, the potential for increased hazard is greatest.

CGS concludes that steep slopes in the rural residential area are susceptible to shallow debris slide failures under unburned conditions, but based on the mapped and observed burn intensity and the geologic/topographic/slope stability conditions observed, the fire’s effect on slope stability appears to be minimal.  CGS does not identify any structures that appear to have a significantly higher potential to be impacted by slope failures than under pre-fire conditions.  Slopes in the fire area may experience an increase in dry ravel and shallow surface soil erosion. 
Based on the observations made by CGS regarding the fire’s effects on slope stability in other parts of the burn area, it appears there will be a minimal increase in slope instability within this watershed.
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