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Producing Electricity from California Forest 
Wildfire Fuels Treatments

¸ We looked at
¸ the acquisition and processing of residual biomass 

(harvest, chipping operations, and underburning 
within the forest), 

¸ transport of chips to a biomass power plant, 

¸ the conversion of the chips into electricity, 

¸ and wildfires 

¸ for a 2.7 million-acre landscape encompassing both 
public lands (portions of the Plumas, Lassen, and 
Tahoe National Forests and Lassen National Park) 
and private lands surrounding the Mt. Lassen power 
plant in Westwood, California.

¸ for no-treatment and the treatment of Industrial 
Private & Public Multiple Use Forests (IPF + PMU)
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Goal and Scope Definition

¸ The intended audience
¸ The California Energy Commission as well as private, academic, and 

government organizations such as the US Forest Service interested 
in setting priorities for forest and bioenergy research, development, 
and technology dissemination based on LCA. 

¸ Thus, both the intended audience and the overall project team was 
fundamentally interdisciplinary , leading to the results being 
presented in 2 ways:

Á The results are first presented in gross, representing life cycle energy, air 
emissions, and contribution to climate change for no treatment and as 
the treatment would be performed.

Á The results are next presented in net, representing comparative systems 
in which differences in sawlog production and electricity generation are 
accounted for.
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Gross assessment

¸ Function
¸ Management of 2.7 million 

acres of forest land over a 40 
year period while producing 
sawlogs and electricity from 
chipped forest biomass. 

¸ Flows and Impacts
¸ For the development of the model of 

model interconnection, the LCA 
quantified  ONLY life cycle energy 
use (total, fossil, & petroleum), air 
emissions of CO2, CO, CH4, N2O, 
NOx, NMVOCs, PM10, & SOx, and the 
contribution to climate change from 
emissions of CO2, N2O, & CH4. 

¸ System Boundaries



UWME Design for Environment Lab Assessing the life cycle environmental aspects of emerging technologies

Gross assessment: Inventory Analysis 

Forest Treatment and Chip Transport Models and Data 

¸ Forest treatment and chip transport included 

¸ off-road equipment use

¸ on-road equipment use

¸ underburning during treatment operations
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Gross assessment: Inventory Analysis 

¸ Fuel, Oils, and Electricity Production Models 
and Data  - from GREET

¸ Biomass Power Plant Models and Data
¸ representing Mt. Lassen plant measurements (a 20% eff. 

stoker boiler (Zurn travelling grate) and assuming 
electrostatic precipitators for PM control)

¸ supplemented with data from AP-42, NONROAD, and GREET

¸ included the use of supporting equipment (a dozer, 2 loaders, 
a bobcat, a tub grinder, a natural gas emergency generator) 
and grid electricity

¸ Wildfire emissions

¸ Accounting for the Carbon in Chips and 
Sawlogs

http://images.google.com/imgres?imgurl=http://www.industcards.com/mt-lassen-r.jpg&imgrefurl=http://www.industcards.com/biomass-usa-ca.htm&h=220&w=300&sz=75&hl=en&start=3&tbnid=nlL2-QdM1kC4pM:&tbnh=85&tbnw=116&prev=/images?q=power+plant+mount+lassen&gbv=2&hl=en
http://www.anl.gov/
http://images.google.com/imgres?imgurl=https://www.assurancegroup.com/IMSPlus/Sec/wildfire4.jpg&imgrefurl=https://www.assurancegroup.com/IMSPlus/Sec/News200802(REAL).htm&h=683&w=1020&sz=102&hl=en&start=1&tbnid=s8vcpxZVjoD2uM:&tbnh=100&tbnw=150&prev=/images?q=wildfire&gbv=2&hl=en
http://images.google.com/imgres?imgurl=http://www.abc.net.au/reslib/200801/r220339_865571.jpg&imgrefurl=http://www.abc.net.au/news/stories/2008/07/09/2298421.htm&h=630&w=840&sz=152&hl=en&start=2&tbnid=HdPYTivoAxjsbM:&tbnh=109&tbnw=145&prev=/images?q=chips+sawlogs&gbv=2&hl=en
http://images.google.com/imgres?imgurl=http://www.barkmulchdepot.ca/images/mulches/mulch-bark-nuggetts-lg-lg.jpg&imgrefurl=http://www.barkmulchdepot.ca/products-mulches.html&h=288&w=432&sz=17&hl=en&start=12&tbnid=p2Awo53LkleZXM:&tbnh=84&tbnw=126&prev=/images?q=bark+wood+chips&gbv=2&hl=en
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Gross assessment: Inventory Analysis 

No-treatment

¸ Acres managed: 2.7M
¸ Acres treated: 0

¸ Dry tons sawlogs 
produced: 0

¸ Biomass electricity 
generation: 0

¸ Installed capacity: 0

Treatment 

¸ Acres managed: 2.7M
¸ Acres treated: ~2M

¸ Dry tons sawlogs 
produced: 31M

¸ Biomass electricity 
generation: 19TWh

¸ Installed capacity: 61MW

Wildfire 
emissions
reduction 
17-24%
Wildfire + 
Underburning 
emissions 
reduction 
7-16% 
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Gross assessment: Inventory Results 

In the gross assessment, no energy 
is used in the reference case and 

total energy generation in the 
treatment scenario is dominated by 

the biomass energy generated



Gross assessment: Inventory Results 

Sequestration 
credit drives the 
results, with the 

treatment 
scenario  

showing a net 
benefit

The treatment scenario is 
estimated to increase emissions 

of CO2, N2O and NOx, in the 
vicinity of the landscape

http://images.google.com/imgres?imgurl=http://www.prevent-ip.org/images/news/The_assisted_driver.jpg&imgrefurl=http://www.prevent-ip.org/en/news_events/news/the_dutch_road_to_the_future_shows_the_way_to_go.htm&h=2400&w=2801&sz=1428&hl=en&start=5&tbnid=n6q78Rcm70rdNM:&tbnh=129&tbnw=150&prev=/images?q=driver&gbv=2&hl=en
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The Net LCA

¸ The systems assessed in the gross assessment are not 
comparable 
¸ to each other or 

¸ to alternative electricity generation systems 

¸ Because each produces differing levels of landscape 
quality and different amounts of sawlogs and electricity

¸Net Assessment (so here is the real LCA)
¸ Comparing forest management systems

¸ Comparing electricity generation systems

¸ Assessment of carbon flows 

¸ Alternative biomass power plant technologies

The treatment 
scenario in the gross 

assessment is 
multifunctional .



Final product Managed landscape  Electricity  

Magnitude of 
service 

per acre managed 
per MWh 

Duration of 
service 

40 years 
40 years 

Expected level of 
performance  

landscape scale fire behavior modification (for 
TEST SCENARIO) 

continuous electricity generation 

For comparison to 
larger, more severe wildfires (as in the REFERENCE 
CASE) 

electricity generation by conventional means such 
as using the California grid or a natural gas power 
plant 

What needs to be 
done 
computationally 

¶ Remove energy use, emissions, 
sequestration, and impacts for  sawlog 
production  

¶ Give credit for electricity generation - e.g., by 
subtracting  from the assessment results the life 
cycle energy use, emissions, sequestration, and 
impacts for a conventional means of electricity 
generation   

¶ Remove energy use, emissions, 
sequestration, and impacts for sawlog 
production  

¶ Give credit for forest management - e.g., by 
subtracting  from the assessment results the life 
cycle energy use, emissions, sequestration, and 
impacts for a no treatment management 
scenario 

 

The Net LCA

B2E system producing only 
electricity

A NGPP or the Cal grid 
producing only electricity

vs.

B2E system producing only 
landscape scale fire behavior 

modification (for the TEST 
SCENARIO)

larger, more severe 
wildfires (for the 

REFERENCE CASE)

vs.

Forest management system Electricity generation system

We were unable to 
identify a method 

to account for 
differences in the 
landscape quality, 

and in the end went 
with both scenarios 
representing ways 
to manage the 2.7 

million acres. 



Net LCA: Comparing forest management systems

REMEMBER THAT in the gross 
assessment, no energy is used in the 
reference case and the treatment showed 
fossil and petroleum energy consumption.
IN THE NET LCA the treatment scenario 
shows improvement on all points, due 
primarily to the electricity credit.

Forest Management System Net LCA: Energy consumption



Forest Management System Net LCA: Contribution to Climate Change

IN THE GROSS ASSESSMENT sequestration credit drives the results, with the 
treatment scenario showing a net benefit.
IN THE NET LCAcredit for sequestration in sawlogs is lost in the treatment 
scenario, such that now both the no-treatment and treatment scenarios are estimated 
to contribute to climate change, with treatment at a very slight advantage.

Net LCA results

Gross 
assessment 
results


