


Northern Climate Revegetation 



Just getting to 
work can be tough! Taylor HWY 



Seeing where your landing? Details, Details…. 



Seeing where your landing? Details, Details…. 



Simple Logistics 



Complex Logistics 



Expensive Logistics 



Complicated Site Access 



Unique Mobilizations 



Complicated Crews 



Erosion is the same everywhere. 
Just different, like everywhere else. 



Thermal Degradation / Freeze Thaw Erosion 

•Freezing & Thawing detaches soil particles and   
causes down-slope movement 
•Frost loosened soil is more susceptible to erosion by 
rain and snowmelt 
•Eroded soil can become saturated with spring 
breakup resulting in mass movement 



Avoid preparing for spring 
break-up & runoff the hard way! 

Plan Ahead 



Longevity 
Break Up Survival 



Easier to Prepare Than Repair 



Even in Winter 
Water Will Flow 



Where Will It Go? 

2 Choices 
•Slow it Down 
•Armor For the Flows 



Design Standards? 



Break Up 



Ice Pass Thru & Scour 



Chevak, Alaska 
Pop. 838 

http://upload.wikimedia.org/wikipedia/commons/c/c8/AKMap-doton-Chevak.PNG


We tend to focus on water erosion…. 



Wind erosion can be just troublesome. 



Moving tons of material. 



Stabilize soils early to prevent both water and wind erosion. 



Washington Creek 
1 year later 



Spray & Pray? 



Seed, Silt & Fertilizer Creep 

Kongiganak 



Some Seed, Some Trackwalking, Some RECP 
Maybe we’ll get lucky and grass will grow… 

“Luck is the residue of design” 
-John Milton 

Kongiganak 



Pop. 2212 

http://upload.wikimedia.org/wikipedia/commons/3/35/AKMap-doton-MooseCreek.PNG


Phasing Stabilization 
Finish as you Go! 



Typical Trackwalking 



A Twist on Surface Texture 



Stabilize Soils 
Manage flows 
Good Housekeeping 







High Risk Areas? 
Invest in completion. 



Protect Designed Function 

Infiltration Area 



Reduce Compaction 
Remove Fine Sediment 

Infiltration & Snow Storage 



Vegetation Establishment 
In the Arid Arctic 

Is this Good? 



Is It Good enough for Santa. 



The Goal: 

Not just Germination 



Sustainable Revegetation 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.tadbowman.com/gallery/coloradowildflowers/&ei=RYyEVYGJDYepogThzLHABw&bvm=bv.96339352,d.cGU&psig=AFQjCNGdXHzlhjVBp2ZIn8TdQ0K-C8vwYA&ust=1434836365281058


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.   



Is importing topsoil 
really needed for 

establishing vegetation 
& controlling erosion? 

The Biotic Approach 
Asks… 



213.02 Materials. Provide topsoil that consists of fertile, friable soil 
of loamy character and that contains an amount of organic matter 
normal to the region. Obtain topsoil from well-drained arable land 
and reasonably free from subsoil, refuse, roots, heavy or stiff clay, 
large stones, coarse sand, sticks, brush, litter, and other deleterious 
substances. Incorporate vegetative matter into topsoil, except brush, 
trees, and noxious weeds. 
Provide microorganism inoculants that contain a diverse mix of 
regional specific mycorrhizal species for specific condition, provide 
macronutrients and micronutrients to plants that are tolerant of 
chemical imbalances in the soil, produce humic compounds and 
binding compounds, and improve soil structure. 



Ensure topsoil stockpiles do not exceed 4 ft in height unless otherwise 
Engineer approved. If the stockpile is undisturbed for longer than 3 
months, mix the top 1 ft with the remainder of the stockpile to ensure 
that living organisms are distributed throughout at the time of final 
placement, or add microorganism inoculants, after final placement, in 
accordance with manufacturer recommendations. Apply microorganism 
inoculants as dry granular mixes, tablets, or injectable soluble. 

213.03 Construction Requirements. 



If I pile it 4 feet thick is it topsoil? 



 
“Use easily cultivated, fertile topsoil that is free from 
objectionable material, has a high resistance to erosion, 
and is able to support plant growth. Secure additional 
topsoil, if necessary, from approved sources” 
 
 “Topsoil shall be a fertile loam material that is free of 

roots, vegetation, or other debris of a size and quantity 
that prevents proper placement of the topsoil. The 
topsoil shall not contain material greater than 25 mm in 
size, such as stones and clods”.  
 
“Imported topsoil shall not have contaminants that 
adversely affect plant growth”.  



 
The function of organic 
material, or biotics, is soil 
improvement & building. 
 
Biotic Soil Ammendments 
promote natural microbial 
activity, and natural 
topsoil forming processes- 
the hallmarks of healthy 
vegetation-supporting soil 
systems. 

 



Compost: a great organic matter but in the tendering and low 
bid system is inconsistent and fraught with poor quality products. 

In other words, you can compost anything.  

Refuse in a Compost Log 



https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=https://www.studyblue.com/notes/note/n/soil-amendments-gh-wk2/deck/5052975&ei=RLKFVeilJc2nyASku4KoCg&bvm=bv.96339352,d.aWw&psig=AFQjCNHAJSFKe9p3r--5ql6YFLexvY49Dg&ust=1434911663786727


Putting it All Together 



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

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

• Healthy bacterial colonies will make plants more 
disease resistant. 

Role of Bacteria in the Food Cycle 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=3DBgAZjB0uP3EM&tbnid=OBS7YapfwCroAM:&ved=0CAUQjRw&url=http://fineartamerica.com/featured/3-nitrogen-fixing-bacteria-sem-steve-gschmeissner.html&ei=iIzIU5P0FOSIjAK4vIBg&bvm=bv.71198958,d.cGE&psig=AFQjCNGXlPcCpyAPi33dMceSRhvy25hieg&ust=1405738452822696


• 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 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://planthealthproducts.com/category/mycorrhizae/&ei=mLWFVYHJMNicygTw7ozQBw&psig=AFQjCNGAQqiBaUuJks6kdAgqCEkAWral1g&ust=1434911972319923


Treated vs Untreated 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=wlsyJOyzBdkYFM&tbnid=WOKwxiftb6-hZM:&ved=0CAUQjRw&url=http://www.independentsoils.co.uk/technical-info/mycorrhizal-fungi/&ei=jY7IU5_ZAcLaoASy1YCYCg&bvm=bv.71198958,d.cGE&psig=AFQjCNGomwk71f8m6F89BJJC3xvVcYXL6w&ust=1405738773494106


Pop. 2,143 

Dillingham, AK 

http://en.wikipedia.org/wiki/File:AKMap-doton-Dillingham.PNG


• 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 



Cordova, AK 

8-28-15 



9-2-15 



10-22-15 



10-22-15 





Eagle River Road 



Stabilize Soils 
Control the Flow 



Stabilize Soils 
Control the Flow 



 Project Closeout 
 Happy Paid Contractor 
 No Maintenance Costs 



Winnipeg 

Assiniboine River 



Installation June 1st 





June 28th 



August 1st 





 

What does success look like? 



Untreated Area - Only seeded 

Verdyol Biotic Earth Black treatment area 



Untreated Area - Only seeded 

Verdyol Biotic Earth Black treatment area 
3 years later 



Biotic Black 

No Biotic 



 

Biotic Ends Here 

3 years after application 



Deeper Roots 
Taller Plants 

Greater Density 

Biotic  Benefits 

3.5 years 



Milner Ridge Project 



6+ year case study 



6+ year case study 





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-WA-CESCL, QSP 
360-910-4800 
azim07@comcast.net 
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