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What is “Business as Usual”? 
•  FIA indicates that there are over 8 million acres of un-stocked or 

poorly stocked forestland in California, including nearly 2 million 
acres of mixed conifer and ponderosa pine types. 

•  The Forest Practice Act does not require reforestation of 
“substantially damaged timberland” (14 CCR 1080(a)(2)) unless live 
trees were harvested. 

•  Conversion of forest types to brush fields has carbon consequences 
(Hugh Safford) 

•  Costs for reforestation can be prohibitive even if salvage logging is 
conducted 



GHG Analysis Process 

•  Characterize site conditions 
– Carbon loading 
– Site class 
– Vegetation type 

•  What is the prescription? 
– Species, seed zone, seedling source(s) 
– Stocking 



Process (cont.) 

•  What site preparation methods will be 
used? 
– Disposition of existing biomass 
– Disturbance 
– Estimate emissions from equipment 

•  Projection of future forest 
– Based on COLE and FIA plots 
– Based on inventory data and modeling 
– Other methods 



Process (cont.) 

•  Estimate greenhouse gas reductions 
– Subtract emissions from biomass disposed of 

on-site and equipment operations from future 
projected carbon stocks 

– Convert to greenhouse gas quantities in 
tonnes of CO2/acre 

•  Adaptive management 
– Adjust prescription, emissions sources etc. to 

achieve desired reductions 



Data Acquisition 

•  Existing carbon loading 
– Transects i.e., Brown’s planar intercept 

method  
– Photographic keys 

•  RMRS_GTR-153 for grass and shrub types 
•  GTR PNW-95 for mixed conifer 

•  Site class and vegetation type 
– Site class derived from NRCS soils maps or 

other sources  
– Vegetation types correspond to FIA types 







Prescription and Site Preparation 

•  Species, stocking, seed zone, seedling 
source determined by RPF in consultation 
with nursery 

•  Site preparation 
–  Is woody biomass involved? 
– Will site preparation involve soil disturbance? 
– Equipment emissions: Equation 6.2 from ARB 

forest protocol 



Site Preparation Emissions 
Heavy- 50% or more of the project area is covered with brush and 
removed as part of site preparation or stumps are removed (mobile 
emissions estimated at 0.429 metric tonnes CO2e per acre, biological 
emissions estimated at 2 metric tonnes CO2e per acre) 
 
Medium - >25% <50% of the project area is covered with brush and 
removed as part of site preparation (mobile emissions estimated at 
0.202 metric tonnes CO2e per acre, biological emissions estimated at 1 
metric tonne per acre). 
 
Light - 25% or less of the project area is covered with brush and is 
removed as part of site preparation (mobile emissions estimated at 
0.09 metric tonnes CO2e per acre, biological emissions estimated at 
0.5 metric tonnes per acre). 
 
None - No site preparation is conducted.  



Projection of Future Forest 

•  Forest Carbon On-line Estimator based on 
FIA data 

•  Stand development modeling with FVS, 
FORSEE or other tool 

•  Validation 
– FIA data can be used to validate estimates 

(demonstrated below) 
– Modeling may also be used for comparison to 

estimates 



Forest Vegetation Simulator 
•  For ponderosa pine and mixed conifer, refer to Oliver, W.W. 

and R.F. Powers. 1978. Res. Paper PSW-133 for information 
on early stand development. 

•  Also see Hoover, C.M. and S.A. Rebain. 2011.  Gen. Tech. 
Rep. NRS-77 for “seven things you need to know using FVS 
for forest carbon estimates”. 

•  Output: 
	  
	  
Growth	  models	  for	  ponderosa	  pine:	  I.	  Yield	  of	  unthinned	  planta7ons	  in	  
northern	  California.	  Res.	  Paper	  PSW-‐133,	  21	  p.,	  illus.	  Pacific	  Southwest	  
Forest	  and	  Range	  Exp.	  Stn.,	  Forest	  Serv.,	  U.S.	  Dep.	  Agric.,	  Berkeley,	  
Calif.Growth	  models	  for	  ponderosa	  pine:	  I.	  Yield	  of	  unthinned	  
planta7ons	  in	  northern	  California.	  Res.	  Paper	  PSW-‐133,	  21	  p.,	  illus.	  
Pacific	  Southwest	  Forest	  and	  Range	  Exp.	  Stn.,	  Forest	  Serv.,	  U.S.	  Dep.	  
Agric.,	  Berkeley,	  Calif.	  



Estimate Net GHG Reductions 

•  Subtract emissions from carbon accrual to 
determine net GHG reductions 

•  What if net GHG reductions are negative 
or 0? 
– Consider ways to reduce emissions 
– Consider restricting reforestation to the 

highest site classes 
– Explore opportunities for utilization of biomass 



Example: watershed 
reforestation at the 

King Fire, El Dorado 
County 



Existing Conditions 

•  Project area is 1500 acres with nearly total 
mortality (total area of fire >97,000 acres) 

•  Sites have been salvaged and site prepped, 
salvaged with no site prep or untreated. 
– Area to be reforested:  1300 acres 
– Existing biomass: 10, 40 and 130 tons/acre, 

depending on post-fire management 
– Total estimated pre-treatment CO2: 86,300 

tonnes 



Soils and Site Productivity 



Site Class versus Site Productivity 

Site Class based on tree height at a base age is 
used in FVS modeling and NRCS. FIA productivity 
classes are used in COLE. Apples and oranges? 

According to NRCS and local data, the project area is Site 
Class I.  According to FIA productivity criteria Site Class is II 
or III. 



Results from COLE 



Analysis based on COLE 

•  Total CO2 storage at 100 years 
– Live trees and dead trees @ 100 years: 

roughly 260 tonnes/acre 
– Total estimated live and dead tree CO2 for 

project area = 338,000 tonnes 
•  Total CO2 storage at 50 years = 143,000 

tonnes 



Analysis (cont.) 

•  Emissions from equipment:  0.429 tonnes 
CO2/acre x 1300 treated acres = about 
600 tonnes 

•  Emissions from slash disposal: about 
86,300 tonnes (assumes pile and burn) 

•  Total emissions:  86,900 tonnes 
•  Net GHG reductions: 143,000 tonnes at 

100 years or 56,100 tonnes at 50 years 



Validation 

•  FIA data analysis 
– Average CO2 storage for mixed conifer across 

all site classes and ages at full stocking: 203 
tonnes/acre 

– CO2 storage by site class of live trees at full 
stocking varies from 199-321 tonnes/acre 

 
 
 



Validation (cont.) 

Results of FVS plantation modeling 

Predicted CO2 storage at 50 and 100 years exceeds storage 
predicted by COLE but compares favorably with average 
storage on high sites according to FIA. 



Some Issues 
•  Disposition of materials removed during site 

preparation has an impact on projections. 
•  Some methods of site preparation e.g., deep 

ripping may have benefits. The associated 
emissions should be considered. 

•  Site Class according to COLE/FIA may not 
correspond to Site Class derived from other 
sources. 

•  COLE can only use plots within a specified radius 
from the project area to estimate carbon storage.  

•  COLE estimates have associated standard errors 
that must be considered in evaluating the results. 



Discussion 
•  Net GHG reductions = 56,100 or 251,000 

tonnes 
•  Other considerations 

– Assurances 
– Utilization 
– Future management and harvesting 

•  Monitoring 
– During implementation 
– Post-implementation 
– Stocking surveys 



Ques7ons?	  


