PERCA

VERMI-TREATMENT
SOLUTIONS - FINAL UPDATE

ENHANCING AIR QUALITY AND TOXIC CHEMICAL REMOVAL THROUGH SUSTAINABLE
ORCHARD WOOD UTILIZATION AND VERMI-TREATMENT FILTRATION SYSTEMS

June 2025



Presentation Outline

1. Purpose

Orchard Tear-Out Debris: Sourcing and Chipping
Laboratory Testing

Economic Feasibility

Air Quality Projected Impact

o a0 kW DN

Education and Outreach



PERCA

PURPOSE



PERCA

An Applied Research Project as an Alternate Approach to Reduce /
Eliminate Emissions from Agricultural Burning
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Orchard Tear-Out Debris
Sourcing and Chipping
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Apple Wood

Chipped August 2024
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Wood Chipping Results

Process Step Start Weight (Ibs) | Usable Weight (Ibs) | Usable %
Tear-out pile culling 600 450 75%
Foreign material removal and 450 424 94%

loss

Chipping, screening, and loss 424 140 33%

514 |bs/yd? or approximately 0.26 tons/yd?
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Laboratory Testing
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Bench-Scale Apple Wood Testing
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Total Suspended Solids Data

ApDl Total Suspended Solids
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Biological Oxygen Demand Data

Biological Oxygen Demand Reduction
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Polychlorinated Biphenyls Data
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85.5% avg. removal
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Chipped Orchard Debris as Drop-In Replacement

TSS Average Percent Reduction per Media
p — 073 B Apple Control
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Economic Feasibility



Major Economic Limitations

1. Orchardist Buy-In
2. Cost Prohibitive
a. Chipping
b. Screening

C. Labor

3. Limited Markets
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Cost of chipping apple orchard tear-out debris

Trellised Orchards Non-trellised Orchards

Cost to separate trellis wire and pile

orchard foreign material $ per acre $12,500.00 $2,500.00
Tons of wood per acre 8.5 21

Yield of 3 inch or larger 50% 75%
Usable tons of wood per acre 4.25 13,75
Cost of wood per ton $2,941.18 $158.73
Trucking cost $/ton $2.25 $2.25
Chipping cost $/ton $65.00 $65.00
Wood chips cost per ton $3,008.43 $225.98
Cost per cubic yard $1,719.10 $129.13




Market Projections

2025
2026
2027
2028
2029
Total

Cubic yards of wood Tons of wood

Metric

Value
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Source

Total WA apple orchard acreage

173,000 acres

USDA NASS

56.89 14.62
3,693.25 949.38
7,814.46 2,008.77

16,117.49 4,143.14
32,723.56 8,411.86
60,405.66 15,527.78

Avg. tear-out rate per year 3.10% Orchard interviews + literature
Acres removed per year 5,354 acres Calculated

Tons of debris per acre 8.5 tons Orchard interviews

Total tear-out mass per year 45,512 tons Calculated

Usable yield from chipping 33.02% Field data

Usable fine wood per year 15,028 tons Calculated

Tons per cubic yard 0.26 tons/yd? Field data

Usable volume per year 3,862.95 yd?® Final output
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Air Quality Projected Impact
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Purpose of this Grant: Air Quality

[ Aberdeen-Division St: AQI j_. . _J Airway Heights-W 12th Ave: AQI I_7_"1 Anacortes 202 O Avenue: AQI T .._= Anacortes-Bartholomew Rd: AQI E l I l ISS I O n Fa CtO rS
.. 7= Auburn-29th Street: AQI """ 1 Bellevue-SE 12th St: AQI I~ Bellingham-Pacific St: AQI F.""""% Bremerton-Spruce Ave: AQI I...._% Brewster: AQI ( po u n d S pe r to n Of
s."""% Burbank-Maple St: AQI 5. "= Cashmere: AQI ... Cathlamet: AQI i_ ... .= Cheeka Peak: AQI i ... .= Chehalis-Market Blvd: AQI m at e ri 3 I consume d )
f_‘_’_‘_‘_’: Chelan-Woodin Ave: AQI !T_._'_'_'_': Cheney-Turnbull: AQI ;—__'_'_'_'_': Clarkston-13th St: AQI :-__':_'_'_': Cle Elum: AQl :-__'_'_'_'_': Colbert-Greenbluff Rd: AQlI
:_'_'.'_'_': Colville-E 1st St: AQI :.......-.-: Darrington-Fir St: AQI :.'_'_'_':: Dayton-W Main St: AQI 5:'_'_'_'_': Davenport: AQI ET_'_'_'_'_': Ellensburg-N Cora St: AQI
°°""% Custer-Loomis: AQI 5,..""% Des Moines-S 240th St: AQI 5..... .t East Wenatchee-8th St NE: AQI ...z Ellensburg-Discovery Hall: AQI CO 42
f_'_'_'_'_': Ellensburg-Mountain View Ave: AQI f_':_'_'_': Ellensburg-Ruby St: AQI ;—__'_'_'_'_E Entiat: AQI :_'_'_'_._': Enumclaw-Mud Mtn.: AQI ?_’_'_':_'_': Everett-12th St: AQl
:_'_'_'_'_': Yakima-4th Ave: AQI r_'_'_'_'_': Yacolt-Yacolt Rd: AQI :_'_'_'_'_': Winthrop-Chewuch Rd: AQI f_'_':.'_': White Salmon-N Main Ave: AQI :-_'_'_'_'_'_': Wenatchee-Methow St: AQI NOX 5 2
i """"% Wenatchee-Fifth St: AQI == Wellpinit-Spokane Tribe: AQI 3. .= Twisp-S Lincoln St: AQI == Union Gap-4th St: AQI 3. = Vancouver NE 84th Ave: AQ

180 % eeuaqs Vancouver-Blairmont Dr: AQI s ¢ Walla Walla-12th St: AQI z_, ... .: Tulalip-Totem Beach Rd: AQI =_____ ¢ Tukwila Allentown: AQI PM 10 3 . 9
160
10 PM2.5 3.7
120
100

: SO, 0.1

60

40 VOC 3

20

o — o — NH; 12.52
T TR T S T S T S S TR P T N R TP SR ST AN SN TN U T TN s SR T - S
&0 O R S R O RO $04 $0< $OA 90\‘ $o* $O¢ $O¢ V\OQ 90* & $o* $o“ $0¢ $0* $0\x $04 ,éo“ go“ V\O\\ $oq $04 - .
Source: 2020 Washington

‘\0
Comprehensive Emissions Inventory
(2024, Publication #20-02-012)

Source: hitps.//enviwa.ecology.wa.cov/



https://enviwa.ecology.wa.gov/

Emissions Saved (Ibs)

Air Quality Benefits of Scaling Perca PERCA

VFS with Apple Wood in the PNW

400,000 - CO Total Projected Emissions
- NO Saved Over 5 Years
PM10
300,000 - pves  |CO (Cafbon
— monoxide) 652,166.64
. VOC NO_(nitrogen oxides) |80,744.44
200,000 - NH3 PM10 (particulate
matter <10um) 60,558.33
PM2.5 (particulate
100.000 matter <2.5um) 57,452.78
SO, (sulfur dioxide) |1552.777703
VOC (volatile organic
0 = = compounds) 46,583.33
2025 2026 2027 2028 2029 NH3 (ammonia) 194,407.77
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Waste to Worth Conference
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Air and Waste Management Conference

CONFERENCE PROGRAM
June 9-12, 2025
A&WMA'’s 118t Annual Conference & Exhibition

Collaborating for an
Raleigh, NC Equitable, Resilient
Environment

Platform Presentation ot A sy wse L

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

VYV VYVYVYVYVY VY

Yakima Valley Pomology Club

PERCA



PERCA
Final Outlook

Can we use orchard tear-out

debris as OM in VFS?
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