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DISCLAIMERS 

¡  The use of trade, firm, or corporation names in this presentation is 
for the information and convenience of the audience, and does not 
constitute an endorsement of any product or service to the exclusion 
of others that may be suitable      

 
¡  In accordance with Federal law and U.S. Department of Agriculture 

policy, this institution is prohibited from discriminating on the basis 
of race, color, national origin, sex, age, or disability. (Not all  
prohibited bases apply to all  programs.)  

 
¡  To fi le a complaint of discrimination, write USDA, Director, Office of 

Civil  Rights, Room 326-W, Whitten Building, 1400 Independence 
Avenue, SW, Washington, DC 20250-9410 or call  (202) 720-5964 
(voice and TDD). USDA is an equal opportunity provider and 
employer.  

 



PROJECT FUNDING AND 
IMPLEMENTATION 

¡ Funding provided by: 
§ National Fire Plan grant – USDA Forest Service 

Pacific Southwest Region and administered by the 
Watershed Training and Research Center.  

§ Southern California Edison 
§ California Department of Forestry and Fire Protection 

¡ Implemented by a team lead by: 
§ Tad Mason, TSS Consultants 
§ Peter Tittmann, UC Berkeley, Center for Forestry 
§ Ricky Satomi, UC Berkeley, Center for Forestry 
§ David Weise, Fire and Fuels Program USFS PSW Station 



PROJECT GOAL 

¡ Successfully demonstrate to 
natural resource managers, 
landowners, private 
contractors, agency 
personnel, concerned public 
and other stakeholders, the 
options available to treat 
excess biomass material.   



PROJECT OBJECTIVES – SHORT TERM 

SShhoorrtt  tteerrmm  oobbjjeeccttiivveess  ooff  tthhiiss  pprroojjeecctt  iinncclluuddee::  
 
¡  Improved ability of agencies to plan and budget for future 

fuels treatment projects. 
¡  Development of an informed cadre of local fuels treatment 

contractors and local stakeholder groups (e.g., fire safe 
councils, homeowners association, resource conservation 
districts). 

¡  Outreach to the general public (e.g., media, homeowners, 
forest landowners) with regards to fuels treatment 
opportunities, techniques and latest technology.   

¡  Secure public support for increasing the pace and scale of 
ecologically sound fuels treatment activities.  

¡  Promotion of cost effective, minimum impact fuels treatment 
alternatives. 

 



PROJECT OBJECTIVES – LONG TERM 

LLoonngg  tteerrmm  oobbjjeeccttiivveess  ooff  tthhiiss  pprroojjeecctt  iinncclluuddee::  
  
¡  Significant increase in the number of acres treated in support of 

the reduction of hazardous fuels and improvement of the 
ecological health of at risk landscapes. 

¡  Reduction of site impacts from fuels treatment activities. 
¡  Creation of long-term sustainable jobs. 
¡  Promotion of an informed public, one that more fully appreciates 

the complexities of fuels treatment efforts and the statewide 
challenge of creating and maintaining fire resilient landscapes. 

¡  Improved water yields, timing and quality.  
 
 



PROJECT LOCATIONS 



EQUIPMENT DEPLOYMENT - FALL 2015 

LLooccaattiioonn  SSiittee  OOwwnneerrsshhiipp  VVeeggeettaattiioonn  CCoovveerr  
TTyyppee  SScchheedduullee  

Shaver lake Southern California 
Edison 

High elevation 
Sierra Nevada 
mixed conifer 

October 5-10 

Big Bear Lake 
USDA Forest Service, 

San Bernardino 
National Forest 

High elevation San 
Bernardino mixed 

conifer 
October 12-17 

Santa Rosa 
Indian 

Reservation 

Santa Rosa Band of 
the Cahuilla Indians 

Mid elevation 
chaparral November 16-21 



TREATMENT SYSTEMS DEPLOYED 
TTRREEAATTMMEENNTT  SSYYSSTTEEMM  SSHHAAVVEERR  LLAAKKEE  BBIIGG  BBEEAARR  LLAAKKEE  SSAANNTTAA  RROOSSAA  

Air Burner Burn Boss y (exhibit only) No Treatment No Treatment 

Caterpillar 299D  
(Skid Steer) y y y 

FAE Prime Tech PT 175  
(Skid Steer) y y y 

Fecon FTX 128L  
(Skid Steer) y y y 

Hand Crew  y No Treatment  y 

John Deere JD 210   
(Excavator)  y No Treatment No Treatment 

Kaiser S2  
(Excavator) y No Treatment Y 

Star Creek  
(Goats) y No Treatment No Treatment 

Takeuchi TB290  
(Excavator) y y y 

Takeuchi TL12  
(Skid Steer) y y y 

Timbco 425D  
(Excavator) No Treatment y No Treatment  

TToottaall  AAccrreess  TTaarrggeetteedd  ffoorr  
TTrreeaattmmeenntt  aatt  SSiittee 3366..9977 4488..55 6600 



SKID STEER SYSTEMS 



EXCAVATOR SYSTEMS 



BIOLOGICAL SYSTEMS 



DEMO SCHEDULE 

¡ Day 1: Move in 
¡ Day 2+3+4: Time and 

motion study.  
Contractors and 
media.  

¡ Day 5: Media and 
general public viewing 

¡ Day 6: Move out 



PROJECT LAYOUT  



MONITORING – FIELD WORK  

¡ Pre-Treatment: 
§ Browns Line Transect and 

1/10 ac circular plots to 
characterize down woody 
material and vegetation.  

§ Photo points. 
¡ During Demo:  

§ Acceleromoter and GPS track 
location and active work (time 
and motion monitoring).   

§ Daily shift reports from 
operators. 

§ Video camera (optional).  
¡ Post-Treatment: 

§ Browns Transect and 1/10 ac 
circular plots  to characterize 
down woody material and 
vegetation.  

§ Photo points. 
 



MONITORING PROTOCOL 

¡ Soil impacts: 
§ Characteristics – live plant, fine 

wood, coarse wood, bare soil, rock. 
§ Disturbance – rutting, erosion, 

compaction, platy. Used USFS Forest 
Soil Disturbance Protocol. (none (0), 
low (1), medium (2) or high (3))  

¡ Fire Behavior:  
§ Behave Plus to track rate of spread 

and flame length.  
§ Local RAWS weather data at 90th 

percentile (fuel moistures, wind 
speed, relative humidity and 
ambient temperature. 
Acceleromoter and GPS track 
location and active work. 

¡ System Productivity and Cost: 
§ Shift level data collected.  Vendors 

provided key cost data; equip cost, 
O&M, economic life.  



FIRE MODELING RESULTS 
SHAVER LAKE  

TTRREEAATTMMEENNTT  
SSYYSSTTEEMM  

SSHHRRUUBB  CCOOVVEERR  
((PPEERRCCEENNTT))  

1100  HHOOUURR  FFUUEELL  
((TTOONNSS//AACCRREE))  

RRAATTEE  OOFF  SSPPRREEAADD  
((CCHHAAIINNSS//HHOOUURR))  

FFLLAAMMEE  LLEENNGGTTHH  
((FFEEEETT))  

  PPrree PPoosstt PPrree PPoosstt PPrree PPoosstt PPrree PPoosstt 
Caterpillar 

299D 90 62 3.54 3.54 39.9 2.3 10.5 6.3 

FAE-Prime 
Tech PT 175 100 1 4.78 3.39 20.1 0.1 10.0 0.1 

Fecon FTX 
128L 95 4 2.55 6.76 23.9 0.2 7.1 0.2 

Goats 70 46 2.32 3.17 18.6 0.2 6.2 3.2 

John Deere 
JD210 Hand 

Crew 
30 20 2.35 3.52 16.2 5.8 7.8 2.8 

Takeuchi 
TL12 10 4 3.66 3.02 26.2 0.1 6.2 0.1 

EEnnttiirree  SSiittee         2233..66  00..22  88..44  11..88  



FIRE MODELING RESULTS 
BIG BEAR LAKE  

TTRREEAATTMMEENNTT  
SSYYSSTTEEMM  

SSHHRRUUBB  CCOOVVEERR  
((PPEERRCCEENNTT))  

1100  HHOOUURR  FFUUEELL  
((TTOONNSS//AACCRREE))  

RRAATTEE  OOFF  SSPPRREEAADD  
((CCHHAAIINNSS//HHOOUURR))  

FFLLAAMMEE  LLEENNGGTTHH  
((FFEEEETT))  

  PPrree PPoosstt PPrree PPoosstt PPrree PPoosstt PPrree PPoosstt 
Caterpillar 

299D 80 45 0.94 4.30 35.4 23.1 6.0 8.2 

Fecon FTX 
128L 65 5 1.27 5.88 37.9 0.0 5.2 0.1 

FAE-Prime 
Tech PT 175 50 5 1.05 3.84 24.0 1.8 6.9 1.5 

Takeuchi 
TB290 50 10 1.91 5.45 35.4 3.8 6.7 2.5 

Takeuchi 
TL12 40 5 0.58 4.76 19.5 5.0 2.9 2.9 

Timbco 
425D 75 5 0.12 5.88 22.1 2.6 3.1 1.8 

EEnnttiirree  SSiittee         2266..33 44..11 66..22 22..99 



FIRE MODELING RESULTS 
SANTA ROSA  

TTRREEAATTMMEENNTT  
SSYYSSTTEEMM  

SSHHRRUUBB  CCOOVVEERR  
((PPEERRCCEENNTT))  

1100  HHOOUURR  FFUUEELL  
((TTOONNSS//AACCRREE))  

RRAATTEE  OOFF  SSPPRREEAADD  
((CCHHAAIINNSS//HHOOUURR))  

FFLLAAMMEE  LLEENNGGTTHH  
((FFEEEETT))  

  PPrree PPoosstt PPrree PPoosstt PPrree PPoosstt PPrree PPoosstt 
Caterpillar 

299D 100 32 1.44 9.10 18.8 0.1 5.5 3.3 

Fecon FTX 
128L 92 0 1.14 7.95 10.2 0.5 2.6 0.4 

Hand Crew 93 40 4.59 6.42 44.2 0.2 14.8 3.8 

Kaiser S2 
Spider 95 20 5.07 9.99 55.4 0.2 16.9 0.2 

FAE - Prime 
Tech PT175 95 20 5.40 6.99 60.1 0.1 16.6 0.1 

Takeuchi 
TB290 100 0 3.64 7.92 46.5 0.4 14.0 0.3 

Takeuchi 
TL12 95 15 7.16 13.69 61.4 0.1 18.0 0.1 

EEnnttiirree  SSiittee             2277..33 00..22 1122..44 00..99 



SOIL IMPACT ANALYSIS RESULTS 
SHAVER LAKE  

TTRREEAATTMMEENNTT  
SSYYSSTTEEMM  

WWOOOODDYY  CCOOVVEERR  
((PPEERRCCEENNTT))  

LLIIVVEE  VVEEGG  CCOOVVEERR  
((PPEERRCCEENNTT))  

EEXXPPOOSSEEDD  BBAARREE  SSOOIILL  
((PPEERRCCEENNTT))  

PPOOSSTT  
TTRREEAATTMMEENNTT  

DDIISSTTUURRBBAANNCCEE  
RRAATTIINNGG  

  PPrree PPoosstt PPrree PPoosstt PPrree PPoosstt 
Caterpillar 

299D 70.00 73.33 86.67 46.67 0.00 6.67 0.26 

FAE Prime 
TechPT175 46.67 86.67 86.67 13.33 6.67 26.67 0.06 

Fecon FTX 
128L 51.67 50.00 76.67 20.00 23.34 10.00 0.04 

Hand Crew 60.00 70.00 60.00 40.00 33.33 0.00 0.00 

Goats 70.00 63.33 93.33 66.67 6.67 20.00 0.00 

John Deere JD 
210G 60.00 70.00 60.00 40.00 33.33 0.00 0.00 

Takeuchi 
TB290 70.00 53.33 60.00 6.67 26.67 33.33 0.00 



SOIL IMPACT ANALYSIS RESULTS 
BIG BEAR LAKE  

TTRREEAATTMMEENNTT  
SSYYSSTTEEMM  

WWOOOODDYY  CCOOVVEERR  
((PPEERRCCEENNTT))  

LLIIVVEE  VVEEGG  CCOOVVEERR  
((PPEERRCCEENNTT))  

EEXXPPOOSSEEDD  BBAARREE  SSOOIILL  
((PPEERRCCEENNTT))  

PPOOSSTT  
TTRREEAATTMMEENNTT  

DDIISSTTUURRBBAANNCCEE  
RRAATTIINNGG  

  PPrree PPoosstt PPrree PPoosstt PPrree PPoosstt 

Caterpillar 
299D 

30.00 33.33 60.00 26.67 26.67 33.33 0.27 

FAE - Prime 
Tech PT175 

100.00 60.00 46.67 53.33 20.00 20.00 0.40 

Fecon FTX 
128L 

36.67 53.33 53.33 0.00 13.33 46.67 0.80 

Takeuchi 
TB290 

76.67 50.00 13.33 33.33 6.67 13.33 0.13 

Takeuchi TL 
12 

46.67 60.00 46.67 53.33 33.33 20.00 0.33 

Timbco 425D 
66.67 50.00 80.00 13.33 20.00 60.00 0.27 



SOIL IMPACT ANALYSIS RESULTS 
SANTA ROSA  

TTRREEAATTMMEENNTT  
SSYYSSTTEEMM  

WWOOOODDYY  CCOOVVEERR  
((PPEERRCCEENNTT))  

LLIIVVEE  VVEEGG  CCOOVVEERR  
((PPEERRCCEENNTT))  

EEXXPPOOSSEEDD  BBAARREE  SSOOIILL  
((PPEERRCCEENNTT))  

PPOOSSTT  
TTRREEAATTMMEENNTT  

DDIISSTTUURRBBAANNCCEE  
RRAATTIINNGG  

  PPrree PPoosstt PPrree PPoosstt PPrree PPoosstt 
Caterpillar 

299D 50.00 50.00 60.00 20.00 6.67 6.67 1.60 

FAE - Prime 
Tech PT175 40.00 50.00 73.33 0.00 46.67 6.67 1.80 

Fecon FTX 
128L 53.33 53.33 80.00 0.00 40.00 13.33 0.4 

Hand Crew 46.67 50.00 66.67 6.67 46.67 13.33 1.2 

Kaiser S2 
Spider 53.33 53.33 80.00 13.33 53.33 6.67 0.80 

Takeuchi 
TB290 53.33 53.33 80.00 6.67 20.00 0.00 1.13 

Takeuchi TL 
12 50.00 50.00 66.67 0.00 60.00 0.00 1.47 



RESULTS – MASTICATION 
PRODUCTIVITY AND COST 

Treatment	  Type	   Treatment	  System	  
SShhaavveerr  LLaakkee  BBiigg  BBeeaarr  LLaakkee    SSaannttaa  RRoossaa    

Produc(on	  
(hour/	  acre)	  

Cost	  Rate	  	  
($/acre)	  

Produc(on	  
(hour/	  acre)	  

Cost	  Rate	  	  
($/acre)	  

Produc(on	  
(hour/	  acre)	  

Cost	  Rate	  	  
($/acre)	  

Hand	  Crew	   CCC	  Hand	  Crew	   7.5	   $1,681.63	   -‐	   -‐	   -‐	   -‐	  

Hand	  Crew	   Ramona	  Tribe	   -‐	   -‐	   -‐	   -‐	   14.0	   $2,713.78	  

Goat	  Herd	   Star	  Creek	  Land	  Stewards	   8.1	   $330.74	   -‐	   -‐	   -‐	   -‐	  

Boom	  Mount	   John	  Deere	  JD	  210G	   9.9	   $614.50	   -‐	   -‐	   -‐	   -‐	  

Boom	  Mount	   Kaiser	  S2	  Spider	   3.7	   $426.46	   -‐	   -‐	   3.5	   $398.97	  

Boom	  Mount	   Takeuchi	  TB290	   8.2	   $348.37	   5.5	   $233.64	   9.1	   $385.43	  

Boom	  Mount	   Timbco	  425	  D	   -‐	   -‐	   1.6	   $166.56	   -‐	   -‐	  

Integrated	  Machine	   FAE	  -‐	  Prime	  Tech	  PT175	   2.2	   $166.21	   2.6	   $192.34	   1.4	   $107.41	  

Integrated	  Machine	   Fecon	  FTX	  128L	   2.7	   $203.48	   3.4	   $253.88	   1.0	   $73.54	  

Skid	  Steer	  Mount	   Caterpillar	  299D	   2.0	   $122.81	   4.5	   $274.16	   1.3	   $76.86	  

Skid	  Steer	  Mount	   Takeuchi	  TL	  12	   2.6	   $112.12	   3.9	   $168.70	   1.8	   $77.13	  
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¡ TTrreeaattmmeenntt  SSyysstteemmss      
All treatment systems systems significantly altered fuel 
profiles at all three sites.  
¡ IInnccrreeaasseedd  DDoowwnn  WWooooddyy  MMaatteerriiaall  
Amount of down woody material increased as a result of 
treatment – especially in the 10 to 100 hour fuel 
classes. Predicted fire behavior (spread, flame length, 
heat) were reduced, often to levels that would allow 
direct attack by hand crews.  
¡ PPootteennttiiaall  FFiirree  DDaammaaggee  ttoo  RRoooott  SSyysstteemmss//TTooppssooiill  
Elevated levels of down woody material (post treatment), 
may contribute to below ground root damage in the event 
of a fire.  However, as woody material decomposed over 
time and is incorporated into the soil, this potential 
damage will be mitigated.  
 
 

OBSERVATIONS – FIRE AND FUELS  
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¡ OOvveerraallll  SSooiill  IImmppaaccttss  
Overall soil impacts were minimal across all three sites. 
Hand crews and goats had almost no impact (not 
surprising).  
¡ TTrreeaattmmeenntt  PPrreessccrriippttiioonnss    
Different terrain, ecosystem types and management 
objectives result in very site specific treatment 
prescriptions.  Prescriptions will impact treatments, 
which in turn have potential to more significantly impact 
soils.  
 

OBSERVATIONS – SOIL IMPACTS  
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¡ PPrroodduuccttiivviittyy  aanndd  CCoosstt      
Production rates and costs differ based on treatment 
system, site and complexity of treatment prescription. 
¡ VVeeggeettaattiioonn  CCoonnssiisstteennccyy,,  TTeerrrraaiinn  aanndd  PPrreessccrriippttiioonn    
Cost per acre rate was lowest for nearly all equipment at 
the Santa Rosa site.  This was primarily due to very 
consistent veg (shrub dominated site), gentle terrain and 
a very simple prescription. Big Bear site had the most 
expensive cost, primarily due to varied veg types and 
complex treatment prescription.  
¡ GGooaattss  aanndd  HHaanndd  CCrreewwss  
Goats and hand crews were by far the mostly costly 
systems.  Suggest deployment on sensitive sites.  
 

OBSERVATIONS – PRODUCTION RATES 
AND COSTS  
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¡ PPaarrttiicciippaattiioonn    
Almost 300 guests attended the demos.  Guest demographics 
was wide ranging – from students (high school and 
University), to land managers, tribal representatives, media 
(print and TV), fire agencies. 
¡ RReeggiissttrraattiioonn  
Use of on-line registration worked well and facilitated follow-
up and delivery of results.  Overall soil impacts were minimal 
across all three sites. Hand crews and goats had almost no 
impact (not surprising).  
¡ MMeeddiiaa  PPaarrttiicciippaattiioonn      
Attracting media participation can be very challenging. Only 
four media reps attended (all at the Shaver Lake demo).  
¡ OOuuttrreeaacchh  
Strongly  ssuuggggeesstt  uussee  ooff  ccoommmmuunniiccaattiioonnss//oouuttrreeaacchh  ppllaannss  ffoorr  
eeaacchh  ddeemmoo  aass  ttaarrggeett  aauuddiieenncceess  wwiillll  sshhiifftt  ddeeppeennddiinngg  oonn  ddeemmoo  
llooccaattiioonn..   

OBSERVATIONS – DEMO ATTENDANCE  
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¡ Extend Post-Treatment Monitoring 
CCoonnssiiddeerr  mmoonniittoorriinngg  ppoosstt--ttrreeaattmmeenntt  ccoonnddiittiioonnss  oovveerr  aann  
eexxtteennddeedd  ppeerriioodd  ooff  ttiimmee  ((55  ttoo  1100  yyeeaarrss))..  KKeeyy  vvaarriiaabblleess  ttoo  
mmoonniittoorr  iinncclluuddee  ssooiill  ccoonnddiittiioonnss,,  vveegg  rreessppoonnssee,,  aanndd  wwooooddyy  
ddeebbrriiss  ddeeccoommppoossiittiioonn  rraatteess..    
¡ Steep Terrain Demos 
Replicate HFRD on steep terrain.  Much of the terrain 
considered at risk to wildfire in CA is located on steep ground 
(> 35% slope).  
¡ Woody Material Collection and Processing  
Value-added uses for excess forest biomass material are 
expanding (thermal, power, soil amendments, advance 
biofuels) as innovative conversion technologies evolve. 
Conduct equipment trials to test techniques to optimize 
collection, processing and transport of forest biomass 
material.  

RECOMMENDATIONS FOR FUTURE 
DEMONSTRATIONS  
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MORE INFORMATION 

¡  Copies of the HFRD final report are available for download 
from the  UCANR Woody Biomass Utilization website: 

http://ucanr.edu/sites/WoodyBiomass/Technical_Assistance/
Hazardous_Fuels_Reduction_Demonstration_753/ 

 
In addition the site hosts before/after images, equipment video clips, 

and equipment images.  
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