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	Project Description: California has seen an increase in destructive wildfires that have triggered a movement of forest and vegetation management throughout the state, as well as re-examining how current practices might need to be altered to better address fuel reduction and fire hazard risk.  During the August 2022 Board of Forestry (Board) meeting, the Forest Practice Committee (Committee) discussed slash disposal after CALFIRE brought the issue to the attention of the Board as a suggested Forest Practice Rule (FPR). modification.  Currently the Committee is just beginning a general discussion of slash treatments, how they relate to fire hazards, if the current rules need to be change or updated.  The Committee decided to continue the discussion at the September 2022 meeting in the field at La Tour Demonstration State Forest where the Board would observe impacts of slash from harvest operations.  The Committee did discuss that region within the State would have different results which would potentially factor into any changes of the FPRs.
There is evidence from the Sierra Nevada’s that increased fuel loads can result in stand replacing fires (Stephens et al., 2009; Fule et al., 2012; Martinson and Omi, 2013; Kalies and Yocom Kent, 2016).  This theory is starting to become apparent within the coast redwood region as well as is evidenced by the 2020 fires in Sonoma County, specifically Wallbridge fire and Myers Grade fire (personal communications Michael Jones, 2022).  Due to the different vegetation types, climates and over variables, theories that are based on evidence from the Sierra Nevada’s typically need to be modified for the coastal redwood region and usually has very little research to back it.    
The fires return interval for coast redwoods, Sequoia Sempervirens, is widely debated and probably depends on spatial patterns.  The southern part of the range could be anywhere between 6 and 27 years or up to 500-600 years in the moister northern parts of the range (Agee, 1993; Brown and Baxter, 2003; Stephens and Fry, 2005; and Jones and Russell, 2015).  Prior to western contact, fires were typically started by Native American tribes for a variety of purposes or lightening (Agee, 1993).  Since the mid-1800’s the redwood region has witnessed extensive timber harvests and fire exclusion that has altered stand structures.  This is changed stand conditions and therefore fire behavior is different that what it was historically.  
There is evidence to suggest that timber harvesting activities increase the amount of surface fuels directly after timber operations and that these increases in fuel load alter fire behavior.  Studies conducted in the Santa Cruz Mountains and Humboldt County support the theory of an increase in fuel loading directly post-harvest, with decreasing fuel loads as time since harvest increases. (Jacobson and Dicus, 2003; Dicus, 2003; and Glebocki, 2015).  Analysis on the fire effects of a prescribed burn and found that higher fuel loads had an increase in fire intensity (Nives, 1989).    
It is widely assumed that the fuel loads post-harvest will stay elevated for a period of time before the fire risk is alleviated due to decomposition of the slash and woody debris.  The studies stated above make the assumption while backing it with fire models that show decreased fire behavior with the decrease in fuel loads.  However, the fuel models in the Jacobson and Dicus, and Dicus and Glebocki studies were never verified with a ‘field fire’ and were only simulations.  Nives’s study found that the fire behavior model actually did a poor job at predicting the fire behavior when compared to the prescribed fire conducted for the study.  This supports the current theory that fire models for the redwood region are not accurate and they should be checked with prescribed burns.  
Fuel loads are just one metric for fire behavior and there is evidence that suggests that decomposed/decaying woody material can cause increased fire flammability, faster ignition rates, higher temperatures during burning and longer smoldering capabilities (Zhao, 2018; Hyde, 2011; Knapp, 2005).   These findings run counter to the current assumption that once post-harvest slash treatment decays, the fire hazard risk is mitigated.  Currently there is no research on the decay of redwood in regards to fire, and very little research has been on with Douglas-fir (Babrauskas, 2006).  This proposed study will look at fuel loads, decay rates and the fire behavior associated with both species under the current California Forest Practice Rules (FPR) for slash treatment within recently harvested timber harvest plans in Sonoma and Mendocino Counties.  
The study will look at industrial timber lands slash treatments (lop and scatter) along public roads (specifically targeting 14CCR 917.2 and Technical Addendum #2 – Cumulative Impacts, H. Wildfire risk and hazard (2-4)) to determine if the rules are adequate enough to decrease fire behavior.  Lop and scatter treatment is the most common and is assumed to be the most widely utilized at this point in time due to cost of other treatments.  14 CCR 917.2 was targeted due to the public roads – which are typically access roads or county roads that could potentially be used for fire suppression activities, evacuations or be the most likely place for ignitions to take place.  This research will help describe the probable future fuel conditions of fuels within the treatment zones.  While this project is only looking at industrial timber lands after a timber harvest plan, there are broader implications for this research, especially the many vegetation management and shaded fuel break projects utilizing lop and scatter as a treatment.    
The research questions for this project are: 1. How does the composition of post-harvest fuel loads change over time and affect fire behavior, composition being the make-up of the fuels (fine vs. 1, 10, 100, 1000-hour fuels); 2. How does decayed/decaying redwood and Douglas-fir interact with fire behavior; 3. What are the decay rates for coast redwood and Douglas-fir; and 4. How do the fire models correlate with actual fire behavior?   
Methods
The study will Look at post-harvest lop and scatter treatments pre-harvest, 0, 1, 5, and 10 years post-harvest to establish a chronological sequence of fuel load composition over time on the collaborators lands.  The sites will be located within 100 feet of public roads and will have lop and scatter treatment from the harvest.  Slope and aspect will be standardized across all sites and plots.  Weather information will be pulled from the nearest RAW station.    
Fuel Loading Measurements
At least three sites per year category, with 4 plots each for a total of 12 plots per year category (60 plots total).  Each plot will have 3 Brown’s transects from plot center that are 15-25 feet long, depending on slash.  Data collection will follow the FIREMON fuel loading protocol (Lutes, 2006). 
Wood Decay Measurements 
Since there is little literature on decay rates of coast redwood, Douglas-fir, and tanoak, two methods will be used.  For each age category, 3 samples of woody debris, duff and litter, a ½ meter x ½ meter will be taken.  The samples will be proportionally categorized by using Zhao et al. (2018) method which referenced Fogel et al. (1973) decay stages.  Zhao et al.’s categories were freshly dead (Fogel’s Class 1), partly decomposed (Fogel’s Class 2 and 3) and strongly decomposed (Class 4).
The second method will measure dead fuel moisture by bagging the same samples from Method 1, and taking them to the lab for weighing and drying.  The samples will be weighed pre-drying, then placed in a box with a fan to allow them to air-dry until there is no further water loss.  The dry samples will then be weighed again, giving a dry mass weight that can be correlated to amount of decay when compared to the rest of the samples.  The dead fuel moisture will be used within the fire behavior modeling to help fine tune the rate of spread, flame length and fire intensity.    
Fire Behavior Modeling 
Information collected from the Brown’s Transects, weather data from either local RAW stations or through a pocket weather monitor, fuel moisture for 10-hour fuels collected during sampling and periodic times during the summer will all be used as variables for the fire model.  Either Behave or FlamMap will be utilized for the fire modeling.  The proportionate decay categories, the dead fuel moisture, and fuel loading data will help determine the fuel model (Scott and Burgan, 2005) and help tweak the fuel moisture levels to try and get a more accurate model reading.  Models will be run for “normal” fire season weather and "red flag day" fire season weather, to determine the effectiveness the treatment to withstand the different fires California has been seeing.  
A few of the plots will be burned using prescribed burning, to get baseline data to help fine tune the models, especially in areas that are showing more decay (i.e. 5-10 years post harvest sites).  During the prescribed burn, weather data will be taken at hour increments, and 10-hr fuel moisture stick will be on site and will be measured prior to the burn.  Flame lengths and rate of spread will be observed during the burn and an attempt to compare them with the models will be made.  All the variables would be put into the fire model to compare the model results with what was experienced in the field.        
Roles of Collaborators
Collaborators will be industrial landowners and CALFIRE’s Jackson Demonstration State Forest (JDSF).  The roles of the collaborators will be to provide the research sites.  JDSF will provide the sites, expertise, and CEQA for the burn plots. 
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	Research Themes, Critical Monitoring Questions, Rules and Regulations: Theme: Wildfire Hazard

Critical Monitoring Questions: 
6c: Are the FPRs and associated regulations effective in managing fuel loads, vegetation patterns and fuel breaks for fire hazard reduction? 
6a: Are the FPRs and associated regulations effective in treating post harvest slash and slash piles to modify fire behavior?

Rules or Regulations Addressed:
14 CCR 917; Hazard Reduction 
14 CCR 912.9; Cumulative impacts Assessment Checklist (Wildfire Risk and Hazard) 
Board of Forestry and Fire Protection Technical Rule Addendum No. 2 Cumulative Impacts Assessment (H. Wildfire Risk and Hazard)


