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Background

Photo credit: Sierra Institute





Plumas County Forests = 75% Federal Ownership

Over 1m acres of USFS land in Plumas

Most in need of restoration

Local sawmills prioritizing logs from 
salvage + private land, challenging 
feasibility of USFS stewardship projects

Walker Fire, 2019



We aren’t 
keeping up

North Complex 2020
~319,000 acres
Still burning

Walker Fire, 2019



Keeping it Local and Community-Scale: 
Crescent Mills Wood Products Campus

A preventative approach to fuels 
mgmt, pairing it w/ rural 
development

Integrated product development

Close to supply

Current focus is chip processing 
and storage

Photo credit: Danielle Berry





At what biomass 
price can we 
incentivize 
increased 
restoration on the  
Plumas NF?



Biomass removal on the PNF: What does it 
really cost?

• There is no “one price fits all”

• Region-wide estimates 
exist—but not site-specific, 
and from various land 
ownerships.

• Literature is limited for CA 
mixed conifer, USFS 
ownership



Study Objectives
How can we be effective in serving as a local, sustainable market for biomass 
from federal forest restoration?

1. Estimate $/BDT to contractor to: 
a. Cut-skid-deck-chip biomass for USFS “restoration” harvests

b. Haul biomass to Crescent Mills vs BioRAM facilities

2. Identify productivity constraints to inform contract preparation and 
planning



Methods
Cruise data from USFS
◦ Variable density thinning treatments
◦ Whole tree removal + chipping

Machine rate and productivity/cost 
analysis
◦ Including detailed time study 

regression equations from literature

Three logging system scenarios…



Integrated Harvesting
Biomass bundled with sawlogs

◦ “Single pass” harvesting

Feller buncher cuts logs and biomass 
at same time

Biomass is skidded, decked, then later 
chipped into chip van

Sawlogs can absorb fixed costs

→Stewardship contracting comes in here

Felling/

Bunching

(1 Feller 
Buncher)

Skidding

(2 Skidders)

Sorting and 
Decking

(1 log 
loader)

Loading

(1 log 
loader)

Chipping

(1 chipper)

Hauling 
Chips

(2-4 Chip 
Vans)



Biomass Only
Assumes no sawlog removal, just 
biomass.

Same logging system as integrated

Other costs are added, such as:
◦ Landing construction

◦ Road maintenance, road watering 

◦ Admin/layout

◦ Fire safety equipment

◦ Hauling equipment in/out/between landings

No sawlog removal, just biomass

Crew of 10 hand falls trees

Mechanized skidding, decking, and 
chipping

Adds additional costs (see left)

Hand Thin



Acres Total 
bone dry 
tons

Distance to 
Crescent 
Mills

Distance to 
closest BioRAM
Facility

Unit 1 1,278 10,895 21 miles 52 miles

Unit 2 1,396 17,601 18 miles 68 miles

Unit 3 369 7,794 10 miles 73 miles



Machine Rate Calculations 
(Miyata 1980, Brinker et al 2002)



Can estimate:

• Machine cost $/hour (to 
contractor)

• Machine productivity: BDT/hour 

• Total $/BDT for entire logging 
system

• Total project costs

• Cost/acre to cut-skid-deck-chip

• Total # of 10 hour work days



Range of Costs for Biomass Harvest, 
Chip, and Haul

Low End ($/BDT) High End ($/BDT)

Integrated Harvest $                 54.64 $                 66.00 

Biomass Only $                 66.61 $                 76.24 

Hand Thin $               104.08 $               121.52 

Assumes NO subsidy from FS

Does NOT include contractor overhead, profit, or contingency

Hand thin values incomplete, likely too low

To Crescent Mills:



Shorter Hauls Make the Difference
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Minimum Cost to Harvest, Chip, and Deliver Biomass:  
Integrated Systems

Crescent Mills Other Power Plant
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Comparing Haul Costs: 
Crescent Mills vs Closest BioRAM Facility

Crescent Mills BioRAM Facility



Constraints, Additional Considerations
Chipper utilization rate and 
productivity
◦ Related to haul distance, # of chip 

vans
◦ Longer project time= fixed daily 

costs extended

Harsh terrain, long skidding 
distances

High cost of doing business in CA



Key Takeaways
High price offerings needed to get supply from USFS 
restoration projects 

Integrated harvesting is lowest cost, but still high

Subsidies (ie service contracts) help lower cost to contractor



Key Takeaways
Outlets close to supply = lower production/haul costs

Wood utilization campuses could play important role in 
supporting increased USFS stewardship work



Getting Contractors to the Table

Red Clover DFPZ (2000?)-
project of Quincy Library Group 

Photo credit: Randy Pew



Questions?

Contact:

camille.swezy@oregonstate.edu


