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PURPOSE



An Applied Research Project as an Alternate Approach to Reduce / 
Eliminate Emissions from Agricultural Burning





Orchard Tear-Out Debris 

Sourcing and Chipping



Apple Wood
Chipped August 2024



Testing Substrate

Apple Wood Control (Pine)



Wood Chipping Results

514 lbs/yd³ or approximately 0.26 tons/yd³



Laboratory Testing



Bench-Scale Apple Wood Testing



Bench-Scale Apple Wood Testing



Total Suspended Solids Data

Apple

92.0% avg. removal

p = 0.0074

Control

95.6% avg. removal

p = 0.00015



Biological Oxygen Demand Data

Apple

80.3% avg. removal

p = 0.0070

Control

93.8% avg. removal

p = 0.00028



Polychlorinated Biphenyls Data

Apple
85.5% avg. removal
p = 0.011
Substrate: 112 ng/kg

Control
84.0% avg. removal
p = 0.0186
Substrate: 116 ng/kg



Chipped Orchard Debris as Drop-In Replacement

TSS

p = 0.73

BOD

p = 0.17

PCBs

p = 0.62



Economic Feasibility



Major Economic Limitations

1. Orchardist Buy-In

2. Cost Prohibitive

a. Chipping

b. Screening

c. Labor

3. Limited Markets



Cost of chipping apple orchard tear-out debris



Market Projections



Air Quality Projected Impact



Purpose of this Grant: Air Quality
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Air Quality Benefits of Scaling Perca 
VFS with Apple Wood in the PNW

Total Projected Emissions 
Saved Over 5 Years



Education and Outreach



Waste to Worth Conference

April 7-11, 2025

Boise, ID

Platform Presentation

Air Quality and GHG 
Emissions Track



Air and Waste Management Conference

June 9-12, 2025

Raleigh, NC

Platform Presentation

Agricultural Waste Reuse 
and Sustainable Products 
for Food Systems Track



Additional Outreach and Contact
➢ Perca Investors

➢ Municipals

➢ Engineers

➢ Universities

➢ Orchardists

➢ Agriculturalists

➢ Columbia Basin Fruit Growers Club

➢ North Central Washington Fruit Growers and Fieldmen

➢ Yakima Valley Pomology Club



Final Outlook

Can we use orchard tear-out 
debris as OM in VFS?

YES, but

Chipping and 
object removal 
improvements

Subsidies and/or 
financial incentive

Improved 
screening methods 
and labor reduction

Increased 
awareness of 

financial benefits



Thank you

Questions and Feedback


