
Revegetating with Biotic Soil Amendments



The Goal:

Not just Germination



Sustainable Revegetation
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The Goal:

Establish PERMANENT

Erosion Control

Why Focus on Vegetation

Mulch is Temporary Vegetation is Permanent
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What is Topsoil?
If we’re adding topsoil to add organic matter, but 

organic matter is less than 5% of topsoil?



Soil Amendments:
What have we tried?
What are we trying? 

Kodiak



Conventional approach 

to restoration.

10 trucks per acre loaded with 26 cubic yards of soil in each.

Biotic Approach 

Topsoil & Compost

➔
Add Only What’s 
Needed!

=



Is importing topsoil really

needed for establishing 

vegetation?

The Biotic Approach Asks…



Topsoil Prices:

Average of low bids = $46.81/CY

3 inches = $18,738/Acre

4 inches = $24,839/Acre



Topsoil Supplied & Placed
Price per Hectare:
2015 = $96,500
2016 = $121,700
2017 = $211,400 *70 mm depth



Average Price = $49.11/CY
3 inches = $19,610/Acre
4 inches = $26,146/Acre

Minnesota 2015



Topsoil:

Weighted average $22/CY

3 inches = $8,877/Acre

4 inches = $11,691/Acre

2015-2016



Michigan Top Soil 3 & 4 inch 2016

Toss the high & low

Average the rest =

$3.02/SY 3inch = $14,616/Acre

$4.72/SY 4inch = $22,844/Acre



Conventional 

approach to 

site restoration

The Ontario Provincial Standard Specifies a Minimum of 

5 cm (2 in) of topsoil. To achieve this requires the 

transport and management of 25 trucks per hectare 

(10/Acre) loaded with 20 m3 (26 yd3) of soil.

Biotic Soil Amendment 

Approach to Restoration

Add just what is needed

Less Material = Less Time = Less Money



Current Practices

• Strip topsoil & stockpile

• Compact the ground

• Haul & Spread topsoil 

• Apply seed, fertilizer & erosion control, 

• Sometimes irrigate…



What Happens to Soil 
During Construction?

• Organic matter, the soil’s food bank, is lost.

• Porosity, crucial for air and water exchange, is reduced.

• Microbes essential for nutrient cycling are absent.  



Standard topsoil handling degrades soil



Use existing equipment,
Simpler mobilization,
$$$ Saved $$$



✓Standard Equipment
✓Lower Operating Costs
✓Contractor Profitability



Unique Mobilizations



Complicated Site Access



Use existing equipment for dual purpose



Cannon Application

Hydraulic options 
for remote access



Pop. 2,143

Dillingham, AK
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• Poor Soils
• Low Organics
• Low Fertility
• Topsoil alternative



• Surface Prep
• Biotic Soil Amendments





Erosion Control:  Bonded Fiber Matrix







• Faster Establishment
• Project Closeout
• Permit termination
• No Maintenance



•Simple
•Proven
•Sustainable

•Cost Effective





The high C:N ratio of soil 
amendments such as saw dust can 
limit the amount of soil nutrients 

(especially nitrogen) available for 
plants.  

Carbon nitrogen chart 
 
 
 
About the Carbon:Nitrogen ratio 
 
The carbon-nitrogen ratio is a useful way to compare 
soil amendments. This ratio is an indicator of the 
stability of the soil supplement. Lower ratios mean the 
supplement is very stable and will not draw down 
nutrients from the soil that plants need to grow. In 
general, carbon-nitrogen ratios of 30 to 1 or lower are 
best. 
 
How to use the ratio 
 
Saw dust has a very high ratio (400 to 1). As a result, 
saw dust makes water and nutrients unavailable (or 
less available) for the plants.  
 
By contrast, compost, with a 30 to 1 rating, is nearly ideal. A drawback, however, is that 
compost breaks down quickly in the soil.  
 
Peat moss, at 50 to 1, is near compost on the carbon-nitrogen scale. It draws down 
nitrogen slightly, but not enough to hurt plants. Another advantage is that peat moss 
lasts for years in the soil.  
 
Common Carbon:Nitrogen Ratios 

  

Material C : N Ratio 

Soil Humus 10 : 1 
Tomato Leaves 13 : 1 
Manure (Rotted) 20 : 1 
Agrisol (Compost) 30 : 1 
Sphagnum Peat 
Moss 

50 : 1 

Oak Leaves 65 : 1 
Oat Straw 80 : 1 
Pine Needles 225 : 1 
Saw Dust 400 : 1 
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Carbon:Nitrogen ratio 
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Laboratory Analysis:



✓ Clean

✓ Consistent

✓ Seed & Weed Free



Seed Free Testing ✓ Peat Moss
✓ Straw Fiber
✓ Flax FiberNo Germination = No Seed



Cordova, AK

8-28-15



9-2



10-22



10-22





Kenai Riverbank Stabilization



Shoreline armor.



Shoreline armor.







• Nitrogen Fixing Bacteria will make atmospheric 
nitrogen available to plants.

• “Shredder” Bacteria will digest organic 
material, such as decaying roots and leaf litter, 
down into usable nutrients.

• Healthy bacterial colonies will make plants 
more disease resistant.

Role of Bacteria in the Food Cycle
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• A fungus that aids in the 
absorption of nutrients by 
forming a symbiotic 
relationship with plant 
roots.

• 90% of plants form a 
relationship with 
mycorrhizae.

• They dramatically increase 
the area of root systems.

• Reintroduction of 
mycorrhizae can 
dramatically improve plant 
performance with less 
water and fertilizer.

Role of Mycorrhizae in the Food Cycle
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Deeper Roots
Taller Plants

Greater Density

Biotic  Benefits

3.5 years



Treated vs Untreated
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Biotic Black

No Biotic



What does success look like?



Milner Ridge Project





2 weeks later



3 weeks later



7 weeks later



13 Weeks later



14 Months later



8+ year case study



8+ year case study





Biotic Earth Over Topsoil Test Site
Side by Side
100 degrees
No extra irrigation

Standard seeding here





US Business 83



US Business 83



US Business 83





US Business 83



Windfarm



Baffin Wind Farm

202Megawatts
101 Turbines

Kenedy Ranch Texas



Baffin Wind Farm
Existing Soil = .05% Organic Matter

Erosion of Tower Foundation:

UNACEPTABLE!



Solution:



WindfarmSouth Texas 

Windfarm



Windfarm

South Texas 

Windfarm



Soil Analysis Stockpiled material

✓Very low organic matter

Less than ½ percent OM











Soil Analysis Landfill Cap

✓ Low organic matter



Establish Vegetation in Hard Armor



Hand Application Directly Onto Riprap



Vegetation Establishment

Biotic Earth Treated Area





1 growing season



Can you tell where the Biotic is?

Any Questions?



Alex Zimmerman CPESC, CISEC, CESSWI

AK-BC-NT-WA-CESCL

360-910-4800

alex@ecb.ca







FYI	please	see	below	draft	District	General	Note	and	advise	if	you	have	any	comments.		Note	

that	the	red	is	just	info	for	the	project	designers	and	not	included	in	the	plans. 
	 

160-2(Use Biotic Soil Amendments to the topsoil in areas that have steep or lengthy 
slopes that might be susceptible to erosion.  This should also be used in other areas where 

it is known to be difficult to establish vegetation)  

For certain locations as shown in the plans, use Biotic Soil Amendments to the topsoil as 

per the following specification. 

  

Use a natural medium of organic soil amending materials, meeting the following 

requirements. 

  

1.     Free from roots, clods, hard clay, noxious weeds, tall grass, brush, sticks, stubble, 

or other litter and free draining and non-toxic. 

2.     Containing 40% by volume of thermally and mechanically processed straw, 

flexible flax fibers; 58% by volume of sphagnum peat moss or compost, 2% by 

volume of additional materials that provide plant derived valuable trace minerals, 

sugars, starches, proteins fiber and 16 amino acids including folic acid, vitamin A, 

and tricontanol growth stimulant/regulator; and mycorrhiza inoculants. 

3.     Total organic matter content of 93% or greater. 

4.     Application rate must meet manufacturer’s recommendation. 

  

Notify the engineer of the source of Biotic Soil Amendments at least 30 days prior to 

delivery of topsoil to the project. The engineer will confirm the Biotic Soil 

Amendments meet or exceed requirements before approval will be granted for its 

use.  The cost of the Biotic Soil Amendments is subsidiary to Item 160 Topsoil. 
	 
	 

	



CordilleraCordillera Ranch





CordilleraCordillera Ranch



CordilleraCordillera Ranch



City Ball Park Construction

Installed September 



New Technologies:
Biotic Soil Amendments



Mid October

















Test Plot Northern Manitoba

No Biotic



No Biotic

3.5 years later



Test Plot Northern Manitoba



Biotic Ends Here

3 years after application





After one year of drought



Wind erosion?

Ensure Effective
Erosion Control



Straw Mulch Blown Away



Cordova, AK

8-28-15



9-2



10-22



10-22





Complicated Crews



Biotic Soil Amendments
For site restoration


