
Biochar Amendment for Vegetated Swale 

[Bracketed text in red should be adjusted or removed per region and project goals. Guidance for 
biochar-specific decisions is provided in the Biochar in Stormwater BMPs Guidebook for 
Stormwater Practitioners (LINK).] 

PART 1 – GENERAL 

Purpose 
For amending existing vegetated swale with biochar to achieve better stormwater management 
performance 

Description 
Amending biochar into existing vegetative swales including the furnishing, soil preparation and 
amending of biochar. This specification covers the use of biochar for vegetated swale 
enhancement and the restoration of drainage and maintenance issues. 

Related Specifications 
Biochar Material and Quality Control 
Biochar Material Handling 
Biochar Material Stockpiling 

References 
Chowdhury, S., Akpinar, D., Nakhli, S.A.A., Bowser, M., Imhoff, E., Yi, S. C., Imhoff, P.T. Improving 
stormwater infiltration and retention in compacted urban soils at impervious/pervious surface 
disconnections with biochar. Journal of Environmental Management 360, 121032, ISSN 0301-4797 
(2024). 

ASTM D6913-04 Standard Test Method for Particle-Size Distribution (Gradation) of Soils Using Sieve 
Analysis, % by mass (LINK).  

ASTM D7928-17 Standard Test Method for Particle-Size Distribution (Gradation) of Fine-Grained 
Soils Using the Sedimentation (Hydrometer) Analysis, % by mass (LINK).  

ASTM D2974-20 Standard Test Methods for Moisture, Ash, and Organic Matter of Peat and Other 
Organic Soils (LINK).  

ASTM D7263-21 Standard Test Methods for Laboratory Determination of Density (Unit Weight) of 
Soil Specimens (LINK).  

ASTM D8152-18 Standard practice for measuring field infiltration rate and calculating field 
hydraulic conductivity using the modified Philip (LINK).  

https://resources.biochar.org/public/stormwater/guidance-manual/guidebook.pdf
https://www.astm.org/d6913_d6913m-17.html
https://www.astm.org/d7928-21e01.html
https://store.astm.org/d2974-25.html
https://www.astm.org/d7263-21.html
https://www.astm.org/d8152-18.html


 
Submittals 

1. Submit per requirement under [General Provisions, Section XXX, …] 
2. Testing results from in-situ soil test, including particle size distribution, organic matter 

content, bulk density, saturated hydraulic conductivity, and infiltration rate. 
3. Biochar volume determination. 

 
PART 2 - MATERIALS 
 
Biochar 
Refer to the following specifications 

1. Biochar Material and Quality Control 
 
Biochar will be applied to the vegetated swale at a rate of [5% to 10%] by volume. 
 
PART 3 – EXECUTION 
 
Biochar Application  

1. Sample and measure in-situ soil particle size distribution and dry bulk density [and … ].  
a. Collect soil core samples from 0-30 cm depth, using an AMS compact slide 

hammer (Model 400.96, AMS, Inc., American Falls, ID) with a 5.08 × 35 cm plated 
soil recovery probe (Model 424.07, AMS, Inc.). 

b. Measure bulk density in accordance with ASTM or equivalent standard test. 
2. Use the results of the soil test to determine Hydrologic Soil Group for site in-situ soils. Sites 

with Class A, B and C soils are suitable for biochar soil amendments. 

 
Figure 1. Soil texture and hydraulic soil group based on particles size distribution 

 



3. A field analysis may also be used to determine if the existing soil type is dry, coarse 
textured, well- to excessively well-draining, or disturbed. Biochar soil amendments are 
suitable for these soil types because it will increase moisture and nutrient retention.  

a. Add no more than 20% biochar by volume 

 
Construction Sequence 

1. The spreading and mixing of biochar into the vegetated swale and final stabilization should 
be completed in a one-day operation to prevent the loss of biochar material from wind, 
rainfall, or runoff.  

2. Till and mix the soil throughout the application area to 12” (~30 cm depth) with a harrow or 
similar vertical mixing/tilling machine (no horizontal tilling). The harrow tiller allows uniform 
mixing with depth without inverting moist substructure soils. 

3. To avoid changes to water flow patterns by mounded materials, remove soil as needed to 
make room for the addition of biochar. 

4. After the soil is removed, biochar shall be added to the surface of the vegetated swale using 
water to moisten the biochar during application. 

5. As biochar is added to the surface of the vegetated swale, the harrow tiller shall be used to 
mix the biochar and soils. The harrow tiller will be operated to ensure mixing to 12” (30 cm) 
depth. 

6. Stabilize the disturbed area amended with biochar using coir mats [or other stabilization 
methods] immediately. 

7. Final stabilization shall be achieved through seeding with an acceptable seed mix. Coir 
sediment logs [or regionally preferred flow interceptor] shall be placed perpendicular to 
flow. 

 


