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Introduction
The initial Basin-Indians Burned Area Emergency Response (BAER) assessment report identified the need to do an additional analysis and survey of Large Woody Debris (LWD) hazards in the fire area and what potential threat existed to values at risk. Due to time limitations, the LWD surveys were not done during the initial phase of the BAER assessment. Large woody debris defined for the purpose of this analysis is wood >10 inches is diameter and 10 feet long.   In the survey area species commonly found are Redwood,  Tan Oak, Sycamore, California Laural, or Alder. The findings in this report discusses survey techniques and survey results from on the ground and aerial reconnaissance.  Site suitability for the placement of redwood debris modulation structures to mitigate debris flows in the survey reaches on Forestlands was considered during the field analysis and potential structures for stream energy modulation on forest lands were considered.

Identified LWD hazards are the potential for river blockage and sudden release during floods and if flood mobilized LWD could cause major damage to downstream values at risk such as highway bridges, culverts or other property. The primary focus of the survey was on Forest Service system lands and to a lesser extent private and State lands on the downstream reaches of the streams in the analysis area.  
Survey Stream Reaches
The following list shows the streams where LWD surveys were conducted by the analysis team:
Lower Big Sur River and tributaries
Little Sur River

Pheneger Creek

Juan Higuera Creek

Pfeiffer- Redwood Creek 
Arroyo Seco River

On the ground surveys examined short reaches of target streams that would be representative of survey objectives and upland conditions at the headwalls of tributary streams.
Aerial Surveys
Helicopter Flights

Aerial reconnaissance of the survey watersheds was conducted to obtain a watershed scale view of the survey streams and available sources of LWD. The primary drainages and tributaries were documented.  Photographs and high-resolution video were taken to capture an overview of channel conditions and LWD for office review. Initial observations of the river channels showed relatively low amounts of stored LWD along the main channels of the target streams.  Of the 30 miles of streams observed only 37 pieces of wood were observed. Where tree canopy exists on slopes, detection of available LWD was difficult as surface areas were obscured by vegetation.   Initial flights indicated the lack of wood in the system and the high energy nature of the systems observed.  Obvious unnatural conditions were apparent from the air as to the lack of wood in the system.  Narrow pinch points normally should contain wood and act as energy modulators.  These areas were devoid of wood.   Historic record shows an effort to remove all the wood from the system fearing catastrophic failure and downstream damage.
Arroyo Seco-Helicopter Flight

Arroyo Seco watershed and channel did not show high amounts of available LWD in channel or on the slopes, the majority of the vegetation in the watershed was upland shrub species with lesser amounts of large redwood and sturdy, well-established alder and sycamore trees that are located along the main stem and tributaries. It was assumed Big Sur and Little Sur Rivers have more potential sources of LWD with the considerable forest development within the watersheds providing supply. However, from an aerial perspective there was low numbers seen as the team completed a tally of LWD > 10” x 10’ of 17 pieces for the all of the Arroyo Seco aerial survey. An additional helicopter flight at a later date was completed using a high resolution camera to document stream reaches. 
On the Ground Surveys

Survey Hazards

The following describes the areas surveyed on the ground, foot travel conditions and the results. Stream reaches were assessed to determine available LWD that could be flood -mobilized along with amounts found in the primary channels and tributaries. Specific reaches were observed that could be accessed by foot travel. Foot travel into the survey areas was difficult and in some instances dangerous as unstable, post-fire watershed conditions posed threats of falling trees, rock fall and unsteady soil. Trails that access the fire area are damaged and are partially covered with downed trees, limbs, soil and rocks and in sections the trail tread is missing. 
Foot travel into the backcountry survey areas traverse steep, long slopes along canyon walls where a misstep could lead to a serious fall and severe injury. While traveling along the slopes and in particular within the stream bottoms rock fall was a constant threat and danger. Traveling in the river bottoms is difficult with slippery footing, deep water and streamside cliffs. Accessing and exiting the river bottoms without the use of the trail is difficult and dangerous as footing is poor and rock fall hazard high. The survey team accessed these reaches with great care and risk that required concentration and effort to minimize the potential for injury. Considering these site characteristics, the ability to complete proposed channel treatments in a safe manner was determined by the team to be questionable and the difficulty presented in terms of the mobilization of crews and equipment to successfully implement treatments unlikely.
Lower Big Sur River and Tributaries
Three days of LWD survey were completed for the lower Big Sur River. The lower Big Sur River sections above Pfeiffer State Park from the mouth of the gorge for ½ mile was surveyed with the hopes of going further upstream.  This attempt was thwarted by a steep waterfall, polished cliffs and a deep pool. Another survey observed smaller tributaries along the Pine Ridge Trail 3 miles east of Pfeiffer State Park (Bad Gulch). An additional survey looked at upper and middle reaches of Terrace Creek, a main tributary stream to Big Sur River and a trip was made into the Big Sur River gorge from the Pine Ridge Trail and traveling cross country, (down). 
Within the gorge, the channel is very confined (widths varying 15 to 100 feet) with no floodplain. Channel substrate is comprised of well-scoured, very large to small boulders and cobble with sands and fines being embedded. High channel transport activity exists through the area.  Small areas, 10’x 30’ of fine sediment accumulations were noted along the channel.  Moderate amounts (10 pieces) of LWD were found in isolated locations usually below large pools interlocked within large boulders with only a few sites that contained more the 1-2 pieces per 100 feet.  This indicates the lack of woody material and the effects of past management, cutting pieces out of channel.  Pieces of any size have incorporated themselves into the channel structure while smaller pieces have passed downstream during large peak flood flows to depositional reaches downstream, such as Pfeiffer State Park and further towards the Pacific along the Big Sur River Valley. The lower Big Sur River can have large peak flows. The USGS gage station at Pfeiffer State Park has recorded peak flows in the 10,000 cubic feet per second range.
The smaller tributary drainages to lower Big Sur River such as Terrace Creek, Bad Gulch and the other unnamed tributaries along the Pine Ridge Trail were observed to contain LWD.  The wood is currently being incorporated into the channel bottom by being covered in dry ravel.  The wood is creating steps within theses channels along with incidental amounts of small woody debris, such as limbs, large branches, and broken trunk sections as a result of the recent Basin-Indians fire.   A large portion of this material is small, such as large limbs, branches and broken trunk pieces along with LWD. The smaller materials within the tributaries do have the potential to be transported to the main stem Big Sur River during slope failure events and could add woody debris at congestion points downstream. LWD in the smaller tributaries in most instances will not move downstream into the Big Sur River as they have limited stream energy during floods and obstructions such as large redwoods, rock outcrops and steep banks can trap LWD in place thus effectively slowing potential debris and flood flow energy. Fixed pieces of LWD are structured into stream banks within the channels that comprise current and stable channel morphology.
It was determined by the team the Lower Big Sur River would not be suitable for channel treatments based on conditions described above. It was understood by the team the Big Sur River has the ability to transport a moderate to high amount of LWD brought into the river channel downstream during floods that would normally spread out in depositional reaches below the river gorge and on the floodplain areas between Pfeiffer State Park and the mouth of the river at the Pacific. The reach of stream below the gorge in Pfeiffer State Park has been modified through management to contain flood flows and LWD within the channel has been removed, thereby reducing the ability of peak flows and LWD to spread into alluvial fans and floodplains in the Park area that could reduce the threat of channel blockage and potential impacts downstream.
Little Sur River
The ½ mile stream reach of Little Sur River at and above the Pico Blanco Boy Scout Camp was surveyed on October 13. 2008. This reach is of low gradient and confined by steep canyon walls and has moderate sinuosity with little floodplain. Low amounts of stored LWD were found, mostly embedded in the channel or on the adjacent slopes. Recently burned trees have fallen into the channel that could mobilize during floods downstream. It was assumed that there is an additional source of burned downed trees in the channels upstream of the reach surveyed as they are within the Basin-Indians Fire area. Little Sur River does have the capability of moving LWD downstream during floods, low amounts of LWD was noticed at the mouth of the river at Little Sur Lagoon. At the Boy Scout Camp, a small concrete dam exists that acts as a catch basin for sediment and woody materials. During floods, portions of LWD will drop out at this site, thus reducing the amount of LWD moved downstream. 
Additionally, the Little Sur River below the Boy Scout Camp to the Pacific was mostly unburned during the fire and well developed vegetation along the stream channel is intact and the reach has normal hydrologic function. Considering this, the overall low gradients and fairly wide river valley found along this reach flood flows and LWD should settle out over the reach on adjacent floodplains, reducing the threat of LWD impacts downstream or potential channel blockage.
There is a minor threat to small infrastructure and to one of the primary buildings at the Boy Scout Camp that are situated in flood prone areas. The area behind the dam will likely be overburdened with sediment and woody debris in the event of a flood this winter due to the burned conditions in the watershed.  The analysis team determined that channel treatments along the Little Sur River would not be effective and practical. 

Pheneger Creek
The lower and middle reach of Pheneger Creek, a small tributary stream to Big Sur River was surveyed by the team. Pheneger Creek is found on a steep gradient for the majority of the reach except for the lower ½ mile the stream has formed an historic alluvial fan. Large redwood trees are found abundantly along the lower and middle reach.  Indications of past debris flows were evident. Redwood LWD is found entrenched into the stream banks and channel that add to stream complexity.  The portion of Pheneger Creek on Forest land ranges from approximately 30- 90% grade and exists in a confined channel and is for the most part a transport type reach (erosional). The lower end is on private land is situated on an alluvial fan and could slow and spread debris, flood flows from Pheneger Creek.  Modifications by local landowners in this area in order to protect property have limited this function by installing flood deflection barriers, berms, etc. that confines peak flow energy to the main channel forcing it downstream. This situation may present more potential flood and sedimentation impacts to other properties by not allowing peak flows to disperse onto the alluvial fan at the lower end of Pheneger Creek.
The survey team came to a conclusion that installing redwood flow modulators would not be suitable for Forest lands on Pheneger Creek due to the lack of stream reaches that would fit the criteria for implementation and for the severe safety risks involved. The treatments would have little to no effectiveness in the very steep gradients with the lack of sediment storage capability. Removing existing LWD to use for treatment would also create additional erosion potential as the LWD in place slows peak flow energy and removal will increase stream energy. 

For additional info see .PDF file on Pheneger Creek survey (Dave Halemeier).

Juan Higuera Creek
See .PDF file for information on Juan Higuera Creek survey.
Redwood-Pfeiffer Creek

See .PDF file for information on Juan Higuera Creek survey (Dave Halemeier).
Notes from Paul Powers on LWD assessment areas:

 [image: image1.emf]Tributaries to the Big Sur River originate on high gradient slopes where they are confined within narrow canyon walls.

These streams tend to have low annual bedload transport rates due to generally large particle sizes as well as mineral

deposits which “cement” the bed, leaving it armored.  Introduced sediment from banks and/or slope failures are 

deposited in small alluvial fans at the stream confluence.  The balance of the sediment is transported downstream

to the confluence with the Big Sur River, at which point the mobilized sediments were historically deposited in much

larger alluvial fans.  These sites were capable of distributing excess energy, floodwater and debris across the broad 

fan, which reduced impacts downstream.  Additionally, these fans greatly reduced the volume and size of sediment

being delivered to the Big Sur River.

Due to the relatively flat topography of the alluvial fans, these sites were developed for residential use.  To reduce

flood impacts to residents, streams were often cleared of in-stream wood and channelized, resulting in a single thread

channel with larger capacity capable of containing moderate sized floods within the banks.

In effect, the high gradient transport reach of the upper watershed has been extended down into these alluvial fans.  

Alluvial fans provide the bulk of sediment storage within the stream network and are at risk of large deposits in the future

following a large scale watershed disturbance and heavy storm event.

Therefore, given the geomorphology of the Big Sur drainage, we do not think that structure placement on FS managed lands

can significantly increase sediment storage or reduce flood effects to downstream residents.  These upstream areas are capable

of storing small volumes of sediment relative to the amount that could become mobilized during a large storm event.  
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