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Please note that this is a new program at Pierce Conservation District. This document can be freely shared, but it is highly recommended to stay up to date with current biochar findings. This is to be considered a living document: feel free to suggest additions or changes.
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[bookmark: _Toc210320774]Why Biochar?
[bookmark: _Toc210320775]Capabilities of Biochar in Conservation
Biochar is produced through pyrolysis or the thermochemical conversion of organic materials in the absence of oxygen. This is unlike slash burning (combustion) which has significantly higher oxygen component. In agriculture, biochar can be produced from crop residues or forest thinning materials. 

Limiting oxygen is an important step, as it prevents the organic carbon from being released as CO2, as in combustion. Conventionally, farm and forest managers might burn their waste materials, resulting in combustion and the associated CO2 release, as well as in air quality issues through the release of PM10 and PM2.5. Compared with agricultural burning, biochar production sequesters more carbon and results in better air quality outcomes.

[bookmark: _Current_Studies,_Articles][bookmark: _Toc210320776]Current Studies, Articles & Papers
Please note biochar has numerous facets that are currently being studied, with outcomes and processes updated often. Below are several links to experiments and articles provided by Dani Gelardi: 
Topics: Agronomic benefits, nutrient retention, soil-water dynamics. SOIL - Biochar alters hydraulic conductivity and impacts nutrient leaching in two agricultural soils
Topics: Lack of increase in crop yield, minor/inconsistent soil changes, may be better suited for marginal soils, no negative effects observed. Three-year field trials with seven biochars reveal minor changes in soil chemical properties but no impact on crop yield - ScienceDirect
Topics: More data/studies needed, did not impact crop yield (tomatoes), negative impacts unlikely. Biochar influences soil health but not yield in 3‐year processing tomato field trials - Gelardi - 2024 - Soil Science Society of America Journal - Wiley Online Library
Topics: Knowledge gaps, Soils and Beyond: Optimizing Sustainability Opportunities for Biochar
Topics: Health risk exploration of airborne dust. An emerging environmental concern: Biochar-induced dust emissions and their potentially toxic properties - ScienceDirect
[bookmark: _Toc210320777]Wildfire & Forest Resilience
Western Washington is experiencing higher intensity fire year over year. One of the leading factors is the overabundance of fuels due to a blanket policy of fire suppression and housing development practices that neglect long term maintenance of greenspaces. Through safely converting flammable materials into biochar, property owners can create firesafe farms and homes.	Comment by Gelardi, Dani (AGR): A little vague.. Maybe at least say forest management policy and practices?
[bookmark: _Toc210320778]Communication & Collaboration
The Wildfire Ready Neighbors and Firewise programs, in addition to our various partnerships, are continuing to expand local knowledge on wildfire preparedness. Because fire holds cultural and social significance, a biochar kiln can serve both as a practical tool for fuel reduction and as a community gathering event, much like a bonfire but in a more contained form.
[bookmark: _Toc210320779]Benefits of Using Biochar
[bookmark: _Toc210320780]Soil Amendment	Comment by Melissa Buckingham: Should you describe how to use biochar as a soil amendment?  https://chatgpt.com/s/t_68d1976894d081918fb232fd3186da74	Comment by James Moore: Added to soil application section
When used appropriately, biochar can enhance soil health by increasing soil moisture, pH, microbial activity, and nutrient availability, with some effects lasting decades. Unlike traditional fertilizers, biochar contains limited nutrients and microbial communities. Instead, biochar can support native microbial communities by enhancing the soil physical or chemical environment, or improve the cycling and efficiency of added fertilizers. 

Much like you need the right plant in the right place for habitat restoration success, so to do you need the right biochar (and biochar feedstock) for the right suboptimal soils (Gelardi, 2024). If your primary reasoning for using biochar is to create a soil amendment (instead of fuels reduction on your property) you should use the various tools available at the Washington Soil Health Initiative Website: (link). PCD offers free soil testing (up to 5 times) for farmers (link). 
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USDA Biochar Basics
[bookmark: _Toc210320781]Fuel Reduction
Fuel reduction for a property can be accomplished by traditional woody residue treatment (slash burning) converting large volumes of organic matter into ash. When done properly in a controlled environment (kiln), unplanned ignition potential can be reduced by better controlling parameters such as air flow, ambient heat, and embers. 
[bookmark: _Toc210320782]Lower Cost for Property Owners
Removing fuels from a property is impractical for many homeowners in the wildland urban interface due to cost and distance. Slash burning is the typical form of fuels reduction, but this practice has negative environmental impacts by releasing large amounts of carbon dioxide and other greenhouse gases and producing small and fine particulate matter that reduces air quality.  
Producing biochar is the preferred practice to reduce fuels.  However, a biochar kiln is typically $2000+, which is not affordable for most property owners.  By PCD owning a biochar kiln and renting it to property owners, the community can access a kiln for a reduced price to reduce fuels on their property while potentially enhancing their soils.
[bookmark: _Toc210320783]Air quality
While still creating airborne particulate, a biochar kiln may offer more control over particulate combustion of PM10 and PM2.5 vs traditional open-air slash burning. Keep in mind you want less than 20% moisture for any feedstock, otherwise more PM10 and PM2.5 could be created. Biochar (the product) has negative health impacts when airborne, especially when applied dry and on a windy day.
[bookmark: _Toc210320784]Community Engagement
Campfires and bonfires are popular social traditions, especially within Pierce County’s large rural population this program serves. Our eight-foot-diameter kiln can rapidly pyrolyze several cubic yards of material, making it possible for an entire community to bring and process debris together rather than limiting the effort to a single landowner at a time.

[bookmark: _Toc210320785]Climate Considerations & Other Uses
Biochar sequesters carbon in a more stable form than its original feedstock whether or not it is used as a soil amendment. There are several other potential uses being researched such as composting, mining remediation, and deodorization.
[bookmark: _Toc210320786]Legal & Insurance Considerations
[bookmark: _Toc210320787]Enduris
In an email received on 7/17/25

“I reviewed the program and documentation you provided from Skagit CD on their Biochar kiln equipment program. 

I think the document looks good, and the additional step of having renters attend a demonstration before checking out the equipment is a good idea. 
The one section of the agreement that I think is worth discussing is “the user shall procure and maintain insurance against claims for injuries or property damage.” Will the district require verification of the user’s policy, or will this be an on-your-honor type of situation? 

As Joe mentioned, if you could provide any additional information on the burner's certificate would be greatly appreciated.” 
[bookmark: _Toc210320788]Fire Districts
A permit is needed for biochar production. Current regulations consider biochar production under the same permit as a typical slash burn ($100 permit).

Outdoor Burning | Pierce County, WA - Official Website (Fire District links at bottom of page)

[bookmark: _Toc210320789]Puget Sound Clean Air Agency (PSCAA)
PSCAA states that burns cannot happen in an Urban Growth Area and that no garbage can be burned nor can it be a nuisance to neighbors. Otherwise, this falls to a fire district’s permitting.

Cleaner Burning Practices | Puget Sound Clean Air Agency, WA

Reg I Article 8 11_2023.pdf
[bookmark: _Toc210320790]WA Senate Bill 6121
In 2024, the Washington State Senate passed Senate Bill 6121 which clarifies the legality of small-scale flame-cap kilns for silvicultural and agricultural management of natural vegetation.

6121-S.PL.pdf

[bookmark: _Toc210320791]Safety
[bookmark: _Toc210320792]Safety Checklist (from Whatcom/Skagit CD)
Biochar Kiln Safety Checklist.docx
[bookmark: _Toc210320793]Rental Agreement
· PCD Rental Guidelines Equipment Rental SOPs.docx
· Cost is $100 for 3 days or $150 for 1 week
· Contract (Adapted from Whatcom/Skagit CD): Biochar Kiln Rental Draft.docx
· Contains Hold Harmless
· List of kiln part costs if broken
· Expenses and time spent for consideration (for PCD)
· Pickup from PCD
· Verify permit and a water source and dirt berm at the site
· Calendar reservation and pickup
· Hold on to $2,000 in rental fees, anything above is flexible money
· Demonstration property gets a free rental
· $5 ticket reservations for demonstration events(can be used to purchase snacks and drinks)
[bookmark: _Toc210320794]Requirements at a glance
· Attend a demonstration
· Get a Burn Permit
· Checklist run through with PCD Staff
[bookmark: _Toc210320795]Programming
· Each year at least 1 demonstration needs to occur to fulfill requirements of users attending a demonstration
· Past burning experience may count toward the requirement pending staff review
· Consider doing a Biochar workshop for Pierce Fire Districts
· As the program is newer, Fire Districts will have more requests for burn permits regarding biochar
· Having permit costs readily available for each Fire District will help property owners prepare for their burn
· In the future, the kiln may be loaned to homes and farms outside of Pierce County, but Pierce Residents get priority
· The biochar kiln rental fee may, in part, be paid for an awarded Wildfire Preparedness Mini-Grant cost-share projects 
[bookmark: _Toc210320796]Pierce County Fire Districts
The chart below has non-emergency numbers and links to each fire districts burn permit website. Note there is no burn webpage or manned contact for several areas.
	 FIRE DISTRICT
	 CITIES/TOWNS	

	 #3 WEST PIERCE FIRE & RESCUE
 (253) 564-1623
	Lakewood | Steilacoom | University Place

	 #5 GIG HARBOR FIRE & RESCUE
 (253) 851-3111
	Gig Harbor

	 #6 CENTRAL PIERCE FIRE & RESCUE
(253) 538-6400
	Elk Plain | Frederickson | Midland | Parkland | Puyallup | South Hill | Spanaway | Summit | Summit View

	#10 TACOMA FIRE & RESCUE
 (253) 591-5737
	Fife | Tacoma

	#13 BROWNS POINT/DASH POINT FIRE & RESCUE
 (253) 952-4776
	 

	#14 RIVERSIDE FIRE & RESCUE
 (253) 922-5644
	 

	 #16 KEY PENINSULA FIRE & RESCUE
 (253) 884-2222
	 

	#17 SOUTH PIERCE FIRE & RESCUE
 (253) 847-4333
	Eatonville | Roy

	#18 ORTING VALLEY FIRE & RESCUE
 (360) 893-2221
	Orting

	#21 GRAHAM FIRE & RESCUE
 (253) 847-8811
	Graham

	#22 EAST PIERCE FIRE & RESCUE
 (253) 863-1800
	Bonney Lake | Edgewood | Milton | South Prairie | Sumner

	#23 PIERCE FIRE & RESCUE
 (360) 569-2752
	Ashford | Elbe

	#25 CRYSTAL MOUNTAIN FIRE & RESCUE
 (360) 663-2634
	 

	#26 GREENWATER FIRE & RESCUE
 (360) 663-2522
	 

	#27 ANDERSON ISLAND FIRE & RESCUE
 (253) 884-4040
	Anderson Island



[bookmark: _Toc210320797]Kiln Usage Steps
[bookmark: _Toc210320798]Kiln Assembly
Link to Kiln Assembly PDF: Ring of Fire Biochar Kiln user manual v2.1_digital.pdf
Link to Kiln Assembly Pictures: Assembly Pictures  
[bookmark: _Toc210320799]Prior to Burn
1. Have piles of dry material prepared
a. Keep piles less than 4ft by 4ft 
b. Kiln must be set up at minimum 50 feet away from a building and have no overhead powerlines
c. Sort material to be uniform in each pile (1-2in., 3-6in., 6-8in.)
i. Pieces bigger than 8 in. in diameter will likely not fully pyrolyze
d. We generally do not want to burn wet material as it will create more smoke, your goal is 20% moisture or below which can be checked with a moisture meter available at PCD
i. There are a lot of facets to drying times but it may take between 6-8 weeks of for green branches/material in dry conditions (over summer) and up to 6 months in wet (like through our rainy season) to be less than 20% moisture for best results. For scotch broom and blackberry, it can only take a couple weeks of dry conditions or 2ish months of wet. If there are rounds over 8 inches diameter, it could be a year or greater unless its split or cut smaller. Also depends on how long the trees has been dead, hardwood vs softwood, disease, climate etc.
2. Have water available on site, preferably more than 250 gallons if running water is not available 
a. PCD may have extra hoses available
b. Future idea may include bring water trailer on site/ filling on site, and or moving it on the site to the burn
3. Purchase or gather proper Personal Protective Gear
a. Clothing
i. Cotton, Wool, Leather – no polyester
ii. Pants, long sleeve shirts (preferred), no loose clothing
b. Eye protection
c. Gloves
d. Closed toed shoes
4. Locate First Aid Kit, Fire Blanket, Fire Extinguisher
5. Create a 10ft by 10ft bare dirt area for the kiln to be assembled on that is at least 10ft away from fuel piles
[bookmark: _Toc210320800]Day of Burn
1. Verify water sources are functioning
2. Place hand tools for quenching/fuel loading nearby
3. Set up the kiln on top of bare dirt area
4. Wet the ground inside and immediately surrounding the kiln
5. Check if all fasteners are secure
6. Move dirt up to the kiln base so oxygen doesn’t enter through the bottom during pyrolysis
[bookmark: _Toc210320801]Initial Loading	Comment by James Moore: Bing Videos 
1. Start with densely packing small materials 1-2 in. (3-5 cm) in diameter, with an overhang of about 1 ft (30cm) above the rim
a. Make sure there are no empty pockets to prevent the flame from carrying down
b. Generally, you do not want larger pieces on the bottom 
2. Keep an eye out for any creatures that may have nested in the fuel piles during drying
[bookmark: _Toc210320802]Ignition
1. Start your ignition just below the rim of the kiln
a. You can use a propane torch and/or a leaf blower to speed ignition
2. Once ignited, and if material was properly organized beforehand, burning will be quick but make sure each layer is partially charred before adding another layer of material
a. Thicker layers need to burn longer
b. Go from small to large in terms of material being added, but add smaller material layers in between larger material i.e. small>medium>small>large
[bookmark: _Toc210320803]Quenching
1. When out of material, check to see if the top is starting to lightly ash
2. Once lightly ashy, begin quenching (douse until completely cool)
3. Once the kiln cools off, open the kiln and rake the coals/continue quenching to make sure there is no residual burning/heat/smoke etc.
a. For larger pieces that did not completely pyrolyze, you may be able to put them on top of a kiln piece and let them smolder until ready (but keep a close eye on it)
4. Rinse off the kiln from any biochar residue
a. For PCD staff burns, may need to allow for drying back at the PCD warehouse by simply reassembling the kiln and letting it stand overnight
[bookmark: _Toc210320804]Burn time chart
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[bookmark: _Toc210320805]Soil Application	Comment by Melissa Buckingham: Perhaps here is where you can describe charging the biochar prior to application.	Comment by James Moore: Done!
When applying biochar to soil, try for a day with little to no wind, the soil should be relatively moist, and the biochar immediately covered or mixed into the soil to prevent it from becoming airborne. Goggles and a respirator are recommended during application, especially for finer biochar.
When using as a soil amendment, many sources refer to “charging” the biochar. This can be referring to several methods involving treatment with nutrients or microbes. The Biochar Handbook (Wilson, 2024) covers a plethora of ratios and different cultural and historical methodologies to try. A determination of the effects “charging” has, has been generally anecdotal and interested parties should be referred to the Current Studies, Articles & Papers section or The Biochar Handbook if they wish to experiment and make their own conclusions.
[bookmark: _Toc210320806]Partnerships
As Biochar is relatively new, legally speaking, several Conservation Districts, Fire Districts, and local agencies do not have programming in place.

Pierce Conservation District currently works with the South Puget Sound Conservation Districts including Mason, Thurston, Kitsap, East Jefferson in forestry and wildfire programming.

Skagit and Whatcom Conservation Districts have been invaluable by acting as a resource for setting up the Pierce Conservation District Biochar Program.

Special thanks to:
Dani Gelardi PhD for her contributions to the soils section and overall SOP. 

References:

Gerlardi, 2024: Beyond the Biochar Hype – How to Decide if It’s Right for You  | Center   for Sustaining Agriculture and Natural Resources | Washington State University

Wilson, 2024: The Biochar Handbook Announcing: The Biochar Handbook by Kelpie Wilson
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