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FIVE FUNDAMENTALS FOR 
SUCCESSFUL LAND 
REHABILITATION  



Presentation Overview 

•  The Five Fundamentals 

•  Integration via PS3 Software Program 

•  Successful Mining/Energy Case Histories 

•  Questions and Answers 

 

 



Fundamental #1 
Understand Your Substrate 

• Texture/Type – sand, silt, or clay? 

• pH – to determine soil acidity or alkalinity  

• % Organic Matter and % Organic Acids 

• Nitrogen, Phosphorus & Potassium (N, P, K) 

• Electrical Conductivity (EC) 

• Total Dissolved Salts (TDS) 

• Cation Exchange Capacity (CEC) 

• Sodium Adsorption Ratio (SAR) 

• Excess metals and salts  

 

 



 
  
 
 

 
 

Profile Soil Solutions Software 

“In the Ground, On the Ground and By Your Side” 

www.profileps3.com 



Navigation – My Account 

Update your 
contact 

information or 
change your 
password on 

the “My 
Account” page 



Project Basics – Add/Edit Project 

Check "yes" if 
you would like 
to obtain a soil 
testing input 

form to be able 
to perform a soil 
nutrient test for 

this project.  





Soils Report Screen Shot 



Agronomic Amendments 
• Fertilizers  

• Quick release synthetic formulations 

• Slower release organic/natural formulations 

• Soil Neutralizers 

• Raise or lower substrate pH  

• Lime, sulfur or acidifiers  

• Organic Matter 

•  Compost/manure/natural fibers 

•  Biotic Soil Amendments 

• Growth Stimulators & Enhancers 

• Achieve faster germination & establishment 

• Sustain long-term plant vitality 

• Typical ingredients include: 

•  Humic and fulvic acids 

•  Porous ceramics 

•  Biochar 

•  Bacterial or microbial cultures  

•  Endo -Mycorrhizae  

•  Seaweed extracts/cytokinins  

 

 



#2 – Species Selection 
•  Where is project? 
•  Soil characteristics?  
•  Permanent or temporary vegetation? 
•  When will the installation occur - seasonality? 
•  Desired plant materials 

• Native, introduced, drought tolerant, palatable, warm or cool season, 
legumes, wildflowers, shrubs, trees, etc.  

•  What is the intended application? 
• Slope, channel, riverine, shoreline, levee, cover system, etc. 

•  Site characteristics – such as elevation, topography, 
aspect, climatic conditions 
•  Maintenance activities – irrigation, mowing, 

supplemental amendments or grazing?  



Species Selection Screen Shots  



Establishing vegetation 
requires balancing  

NATURAL VARIABLES  

and  

PRODUCT BENEFITS  

to create the best 
environment for growth 
and establishment 

Water 

Vegetation 

Soil 

“The Green Engineering Triangle”  

Functional Longevity 

Growth  
Establishment 

Erosion Control  
Effectiveness  

#3 – Erosion Control Practices 



Erosion Control Selection – Slopes  
   Universal Soil Loss Equation (MUSLE and RUSLE) 

 

A = R x K x LS x C x P  

Where: 

         A = computed soil loss/unit area/unit time for a given storm period and intensity 

R = rainfall factor 

K = soil erodibility factor 

L = slope length factor 

S = steepness factor 

C = vegetation or cover factor  

P = erosion control practice factor 

C-Factor calculated as soil loss ratio of treated surface  
versus an untreated control surface … 5 kg/100 kg = 0.05 



Project Basics - Slopes 

Input the necessary 
information to 

determine the most 
appropriate Profile 
Products for your 

slope project.   
 

Click Save and 
Calculate 

 
As a reminder, click 
on any of the “?” to 

get more 
information. 



Project Basics - Slopes 

Click on any of the products to view more details 
as shown below for “Flexterra” 

Click on 
“Documents” to see 

all Flexterra 
documents or 

“Printable Report” 
to view a printable 

summary report 



Manning’s Equation  for Permissible Velocity       
 
 
 

 

V = average velocity (ft/s, m/s) 

C = 1.49 for U.S. Customary Units ; = 1 for SI Units 

n = manning’s roughness coefficient (dimensionless) 

R = hydraulic radius (ft, m) 

    = cross sectional area divided by wetted perimeter (A/P) 

Sf = friction slope of channel (can be approximated as average bed        
slope for uniform flow conditions) (ft/ft, m/m) 

 

Design Considerations – Channel Applications 
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US FHWA Hydraulic Engineering Circular #15 –  
Design of Roadside Channels with Flexible Channel Liners 



Design Considerations – Channel Applications 

Permissible Shear Stress Equation 

 

 

 

t = shear stress (lb/ft2, Pa) 

g = unit weight of water (62.4 lb/ft3, 9.80 KN/m3)  

d = maximum flow depth (ft, m) 

So = average bed slope (ft/ft, m/m) 

 

odSt g

US FHWA Hydraulic Engineering Circular #15 –  
Design of Roadside Channels with Flexible Channel Liners 



Project Basics - Channels 

Input the necessary 
information to 

determine the most 
appropriate Profile 
Products for your 
channel project.   

 
Click Save and 

Calculate 
 

As a reminder, click 
on any of the “?” to 

get more 
information. 



Project Basics - Channels 

Click on “Documents” 
to see all GreenArmor 

7020 documents or 
“Printable Report” to 

view a printable 
summary report 

Click on any of the 
products above to view 

more details as shown to 
the right for “GreenArmor 

7020” 



#4- Proper Installation 
•  Comprehensive and detailed construction 
specifications with plans/drawings  

•  Complete installation guidelines 

•  Tools or calculators to facilitate mixing ratios 
and/or application rates 

•  Experience… 

•  Site Specific Experience! 

 

  



Mixing and Application Guidelines 



Application Calculator 



#5 – Inspection and Maintenance 
•  Inspection by qualified professionals whose  

expectations are consistent with installer as well 
as owner and regulatory entity(s) 

•  Initial inspections to insure installations are in 
accordance with plans/specs with material 
quantities and activities fully documented 

•  Subsequent inspections conducted at pre-
determined time intervals and maintenance 
activities conducted after each significant 
precipitation or other potentially damaging 
weather event 



Is Everyone on the Same Page? 



Chrome Mine 
Rustenburg/Krondaal Area, South Africa 
January 2012 



Chrome mill tailings 
are acidic and contain no  
organics or nutrients 

Surface temperatures reach 63º C (145ºF) 



The Integrated Approach 
•  Prescriptive biological soil treatment 
hydraulically-applied at 8,000 kg/ha (7,142 lb/ac) 
• Organic matter – composted manure 

• Humic and fulvic acid 

• Microbial cultures 

• Slow release soft rock phosphate 

•  Lime applied at 2,240 kg/ha (2,000 lb/ac)  

•  Slope roughening to slow surface runoff, 
increase infiltration, and create pockets for 
germination and growth  



The Integrated Approach 

Transvaal Highveld Mixture  

Prescriptive seed mix – “The Big Five” 
•  Eragrostis tef – “Teff “ 

•  Eragrostis curvula – Weeping  lovegrass/Oulandsgras 

•  Digitaria eriantha – Smutsfinger grass/Common Finger Grass         

•  Chloris gayana – Rhodes grass 

•  Cynodon dactylon – Bermuda or kweek grass 

and 

•  Anthephora pubescens – wool grass  

•  Cencus cilliaris – blue buffel grass/bloubuffelgras 

 

  



Erosion Control Material 
•  Flexible Growth Medium 
• To resist heavy downpours  

• Facilitate growth establishment 

• Long dry season – functional longevity > 1 year 

•  Hydraulically-applied at 3,600 kg/ha (3,214 
lb/ac) on 2H:1V slopes, 8 -10 meters high  

•  Two-step application  
•  Step one – amendments, seed mix and tracer  

•  Step two – flexible growth medium from two directions 



January 2012 
3 weeks growth  



June 2012 
6 months later 



February 2013 
14 months later 



 

Nickel Mill Slag  

Remediation Project  

Sudbury, Ontario, Canada 



The Integrated Approach – Soil Test 

• Slag – highly acidic, low in 
organic matter and nutrients 

• 46 cm (18 in) clay cover specified 

• 61,164 m3 (80,000 yd3) of clay 

• Lime, synthetic fertilizer and 
biostimulants applied directly on 
clay cover 



The Integrated Approach – Seed Mix 
•Grasses – perennial ryegrass, Canada 
bluegrass, timothy, red top, hard fescue, 
creeping red fescue, meadow fescue, 
chewings fescue 

•Legumes – alsike clover, red clover, white 
clover, birdsfoot trefoil 

•  Applied at 252 kg/ha (225 lb/ac) 

  



Erosion Control Material 
•  Flexible Growth Medium 

•  Hydraulically-applied at 5,100 kg/ha (4,500 
lb/ac) on 3H:1V slopes, 30 meters long 

•  Late fall dormant seeding 

•  Cat tracked (dozer walked) slopes 

•  Fiber filtration tubes for slope interruption 

•  Two-step application  
•  Step one – amendments, seed mix and tracer  

•  Step two – flexible growth medium from two directions 



• Sudburry 

Sudbury, Ontario 
October 2006 







June 2008 



March 2009 

Power Generation Site 
Flexterra® HP-FGM, 20-20-20 fertilizer & 

agronomic  formulations  including 
NeutraLime ™, JumpStart ™ and 

BioPrime™ 



 

Coal Ash with 15 cm (6 in) 
Soil Cover 

Slopemaster™ Seed Mix  
K 31 Tall Fescue                   
Red Top 
Hulled Bermuda 
Weeping Love Grass 
Durana White Clover 
Red Clover                     
Millet                                



July 2009 
4 months later 



16 months later – Sustainable Vegetation!  

July 2010 



In Conclusion  
•  Five Fundamentals 
•  Test the soil or substrate to understand your “foundation” 

•  Pick plant materials compatible with project goals 

•  Select cost effective erosion control measures 

•  Insure proper installation 

•  Coordinate Inspections & Maintenance to insure success 

•Fundamentals must be integrated into a 
working process that entails proper planning 
and execution 

 



Questions? 



High Elevation Site 

 



High Elevation Site 

  



High Elevation Site 

 


