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Soil Ecosystem Challenges
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Despite 90+ years of  
US research, soil 

erosion continues to 
be a serious issue, 
with an estimated                             

cost of 400 billion US 
dollars worldwide.

Soil loss rates from construction sites are 10 to 20 times         
that of agricultural landswith 60%of lost soils deposited into 
our aquatic systems, polluting them with nutrients, pesticides, 

and other contaminants  



A one-inch rainfall event can drop upwards of 
27,000gallons of water per acre

850billion gallons of 
untreated water are 
discharged into the 
ƴŀǘƛƻƴΩǎ ǿŀǘŜǊ ōƻŘƛŜǎ 

every year 

Storm Water Challenges
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As much as 90% of city 
surfaces are impervious, 

causing the US to loose some 
5 BILLION tons of top soil 
each year to soil erosion



ά{ƻƛƭ ŜǊƻǎƛƻƴ ƛǎ ǎŜŎƻƴŘ 
only to population 

growth as the biggest 
environmental problem 
ǘƘŜ ǿƻǊƭŘ ŦŀŎŜǎΦέ

Dr. David Pimentel-Cornell University

Soil Ecosystem Challenges

The Natural Resources Conservation Service has recognized that soils with 
good infiltration and permeability can significantlyreducestormwater 
ǊǳƴƻŦŦ ǊŀǘŜǎ ŀƴŘ ǾƻƭǳƳŜǎΧǊŜŘǳŎƛƴƎ ǎŜŘƛƳŜƴǘ ϧ ƴǳǘǊƛŜƴǘ ǊǳƴƻŦŦ
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Standard Erosion Control Practices
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ÅStraw & Tack is the most 
economical and commonly used 
temporary erosion control method

ÅHydro-seeding or hydro-mulching 
is a planting process that uses a 
slurry of seed and mulch

ÅFiber mulch accelerates the growing 
process by maintaining moisture 
around the seeds thereby increasing 
the rate of germination

bǳǘǊƛŜƴǘ Ǉƻƭƭǳǘƛƻƴ ƛǎ ƻƴŜ ƻŦ !ƳŜǊƛŎŀΩǎ Ƴƻǎǘ ǿƛŘŜǎǇǊŜŀŘ ŀƴŘ 
costly environmental and public health challenges. 

-9t!Ωǎ bŀǘƛƻƴŀƭ Lakes Assessment 
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Highway construction has historically been viewed as a major 
contributor of non-point source pollution. Non-point source 
pollution - or pollution such as surface runoff that cannot be 

linked to a particular source - is cited as being the most prevalent 
cause of contamination in receiving waters in the United States

Source: TXDOT

March 2013 May 2016Rt. 55 I85

Standard Erosion Control Practices
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Compost blankets are 
ǘȅǇƛŎŀƭƭȅ ŀǇǇƭƛŜŘ ŀǘ мέ ǘƻ нέ 
depth used on slopesup to 
2:1. The seed can be infused 
directly into the compost 
and applied by a blower 
truck.  Compost blankets  
establish turf quicker 
reducing soil loss for better 
erosion control  than more 
traditional methods.

Photo courtesy : Eco Express Solutions

Sampson County Landfill during application

Sampson County Landfill after application

Successful Erosion Control Practices

Stormwater runoff is a leading pollutant of
surface waters in the United States.   -EPA
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The use of surface applied organic amendments 
has been shown to reduce runoff and erosion 
through enhanced vegetation growth and soil 

quality characteristics.
Soil and Water Conservation Society

Photo courtesy : Eco Express Solutions

River Landing AfterRiver Landing Before 

Successful Erosion Control Practices
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Compost blanket = 
great results!

Hydro seeding & straw =  
limited germination

Source: Filtrexx International, LLC

Results after ½-inch of rain, six weeks later 

Successful Erosion Control Practices



Compost may also chemically bind some toxic 
substances, which suggests that it may have some 

application in bioremediation.

Type of Plot (Hwy Environment) Vegetation Cover Sediment Loss(kg/10m5) 1:3slope

Compost on Sand 92% 3.88

Compost on Clay 99% .34

Wood Chips w/Terra Tack SC on Sand 48% 11.27

Wood Chips w/Terra Tack SC on Clay 95% .15

Wood Chips w/RMB Plus on Sand 50% 10.97

Wood Chips w/RMB Plus on Clay 57% .30

Source: Texas DOT

Successful Erosion Control Practices



Soil loss after two 3ò storm events

2,760

1,950

1,230

115

Day 1 Day 90

Hydromulch

Compost blanket

Source: University of GA

Erosion Control for the FutureSuccessful Erosion Control Practices



A Vicious Circle
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Challenges of Unhealthy Soils
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http://www.google.com/url?sa=i&rct=j&q=unhealthy+soil&source=images&cd=&docid=yCMFN4uco4DkCM&tbnid=C4RvuIPD3EY6uM:&ved=0CAUQjRw&url=http://halifaxgardennetwork.wordpress.com/2012/04/10/soil-health/&ei=8_UkUY6NEoj48wTNtYGQCw&bvm=bv.42661473,d.eWU&psig=AFQjCNFO6scxtDvFEvDDczrPUMEzGryW5Q&ust=1361463123900355


Which one would             

YOU choose?

Fertile Soils?Clean Water?

What if we could have 
Both!
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Soil health is teeming with life 
and activity.  It's rich in 
organic matter, insects, 

earthworms, air, water and 
nutrients. Healthy soil is a 

mustfor thick, strong 
Turfgrass. 

Susan McCabe-Colorado State University 
Cooperative Extension, Denver 

Benefits of Healthy Soil

Soil performs valuable functions: nourishing plants, absorbing and cleaning 
storm water. Restoring healthy soil is essential to protecting our water ways.

-Soils for Salmon Washington Organic Recycling Council
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ά²ƘŜƴ ƴŀǘǳǊŜ Ƙŀǎ ǿƻǊƪ ǘƻ ōŜ ŘƻƴŜΣ ǎƘŜ ŎǊŜŀǘŜǎ ŀ ƎŜƴƛǳǎ ǘƻ Řƻ ƛǘΦέ 
-Ralph Waldo Emerson

http://www.google.com/url?sa=i&rct=j&q=what+is+healthy+soil&source=images&cd=&cad=rja&docid=_8pQVzyIj9gdzM&tbnid=fMtzjT4nhAC0YM:&ved=0CAUQjRw&url=http://hbmag.com/ask-dr-soil/&ei=ouIkUcfUNYfA8ATou4GYCw&bvm=bv.42661473,d.eWU&psig=AFQjCNFzgw5PLbJyZgIwOvg_kPlowr8Lag&ust=1361458188755476
http://www.google.com/url?sa=i&rct=j&q=what+is+healthy+soil&source=images&cd=&cad=rja&docid=_8pQVzyIj9gdzM&tbnid=fMtzjT4nhAC0YM:&ved=0CAUQjRw&url=http://hbmag.com/ask-dr-soil/&ei=ouIkUcfUNYfA8ATou4GYCw&bvm=bv.42661473,d.eWU&psig=AFQjCNFzgw5PLbJyZgIwOvg_kPlowr8Lag&ust=1361458188755476


0-2 inches ςdecaying biota

2-10 inches ςsupports plant life
Á5-10% organic matter
Á40-45% minerals
Á25% air/gases 
Á25% water

10-30 inches -- mostly mineral 
with inert properties, cannot sustain 
life and what is left after construction.

OM

Topsoil

Subsoil

15

Organic matter is vital to soil quality

A good soil contains upwards to 1 TON of soil microbes per acre          
Dr. Buz Kloot, Ph.D. USDA NRCS-March 2016

Benefits of Healthy Soil



OM

Topsoil

Subsoil

Bedrock

Groundwater

Subsoil

Topsoil
SOM

35%
Percolation

50%
Evapo-

transpiration

15%
Runoff

Bedrock

Groundwater

Subsoil
55-70 %
Runoff

<15%
Percolation

15- 30%
Evapo-

transpiration

¢ƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǘƘŜ {ƻƛƭΩǎ hǊƎŀƴƛŎ aŀǘǘŜǊ ƛǎ ǇǊŜǎŜƴǘ ƛƴ ǘƘŜ ǘƻǇ пέ ƻŦ ǎƻƛƭ

Topsoil

Healthy Environment Damaged Environment
16Research resource: www.SoilsforSalmon.org

Benefits of Healthy Soil



ÅNutrient retention 
& release

ÅpH
ÅEnergy (C) storage
ÅToxicity prevention

ÅRoot proliferation
ÅWater retention
ÅWater infiltration 

& transmission
ÅAeration
ÅErosion 

prevention

ÅPest suppression
ÅN mineralization 
ÅOM decomposition
ÅHabitat protection

Physical Chemical

Biological
Healthy Soil
Environment
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Health implies management actions that leads to a condition or state, 
Leading to something that can be done to change it in a positive trend.

Benefits of Healthy Soil



One percent increase 
in SOM results in 
about 20,000 to 
25,000 more gallons 
of available soil water 
per acre!

In the US, irrigation consumes 
approximately 67% of

fresh groundwater withdrawals.

USDAôs Natural Resources 
Conservation Service
Kansas Stateôs Ag Extension study

18

Importance of Soil Organic Matter



ÅA humus-rich soil amendment made by the controlled 
biological decomposition of organic materials
ÅMade from organic residuals like yard trimmings, organic 
by-products, industrial residuals, food scraps, animal 
manures, biosolids
ÅMust go through an aerobic heating process to be 
biologically stable and mature
ÅEffective in improving the biological, physical and chemical 
characteristics of soils

Compost offers the most practical, economical and sustainable 
means to rebuild our topsoil layer & handles the most           
diversified amount of organic waste vs. other methods. 19

Why Compost?



Why Compost?

When added to soil compost helps improves soil structure; 
sandy soils will hold water better while clays will drain faster. 
Compost also promotes a biologically healthy soil by 
providing food for earthworms, soil insects, and beneficial 
microorganisms.                      -Virginia Tech Cooperative Extension

The benefits of a healthy turf go beyond the obvious. As 
your turf grows, it helps the environment by stabilizing 
soil and reducing air pollution, noise, heat, dust, and 
glare. -NCSU A&T Cooperative Extension  
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{ƻƛƭǎ ǎǘƻŎƪǇƛƭŜ мрлл ƎƛƎŀǘƻƴǎ ƻŦ ŎŀǊōƻƴ ƛƴ  ǘƘŜ {ƻƛƭΩǎ hǊƎŀƴƛŎ aŀǘǘŜǊΣ ƳƻǊŜ 
than Earth's atmosphere and all the plants combined! ----Dance, 2008



After a 10 year study, the use
of 3% organic matter from compost resulted 

in 50% less fertilizer use. 
-University of Florida Study by Dr. Monica Ozores -Hampton

Compost as a Soil Amendment

0.8% organic matter in non-
composted bed

3% organic matter in 
composted bed
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Studies have shown that as much as 50% of the synthetic 
derived nitrogen applied to the soil will be leached out and 
the half that does reach the plants may do more harm than 
good. Other studies have shown that only 5-10% of the N 
makes it to the plant and the rest is wasted potentially 
causing damage to the environment.      - Alabama University 

Compost typically has a 
lower inorganic Nitrogen 

content converting it into a 
more stable less mobile form
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Compost as a Soil Amendment



Importance of Soil Organic Matter

ÅA well aggregated soil has a 
range of pore sizes
ÅThis medium size soil crumb is 
made up of many smaller ones
ÅVery large pores occur 
between the medium size 
aggregates
ÅSOM has less density than 
soil so it has more space for 
air and water storage.

Compacted layers that exceed 300 psi will restrict root growth.             
Roots need a pore space greater than 0.1 mm to properly grow.23



Despite the application of considerably higher-than-
needed phosphorus in five consecutive years of 
compost application, the study measured no 
significant increase in runoff phosphorus compared 
to a control treatment fertilized according to soil 
testing recommendations, because the high rates of 
compost increased infiltration and decreased runoff 
and erosion.

-VA Tech-Spargo et al. (2006) 

An understanding of how compost use affects soil properties 
that influence nutrient transport is also important

Compost as a Soil Amendment
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