
Soil	Builders	– Education	in	Action
Module	1:	Soil	Health	&	Water	Quality



Soil	Builders	Workshops

Compost-related eco-literacy for Lake 
Champlain Basin decision-makers, 
professionals and advocates. 

Compost increases soil stability, 
fertility, water infiltration, and 
moisture retention.

Using compost in land management 
practices is a critical strategy for 
climate adaptation.



Soil	Builders	
Workshop	Topics

Soil health & water quality
Drivers for clean water & healthy 
soil
Best Management Practices for 
compost & compost-based 
products
Education in action – next steps
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Soil	Builders	– Education	in	Action
Module	1:	Soil	Health	&	Water	Quality

• Marc Companion, Lake 
Champlain Sea Grant

• Athena Lee Bradley, 
independent compost 
consultant



What we’ll cover today:

soil health, compost & water quality

• Introduction to stormwater

• Healthy ecosystems and water quality

• Introduction to soil

• Compost, soil health and water quality



Stormwater and 
water quality 



























Phosphorus as “pollutant of concern”





TMDL (Total Daily Maximum Load)

“How much of pollutant needs 
to be reduced to attain water 
quality goals?”



N
at

io
na

l C
lim

at
e 

A
ss

es
sm

en
t @

G
lo
ba
lC
ha
ng
e.
go
v

Climate change:  more extreme events have 
resulted and are predicted

http://www.globalchange.gov/


Source: National Oceanic and Atmospheric Administration (NOAA) Climate at a Glance 













Healthy Soils

“Healthy soil” means soil that has a well-developed, 
porous structure, is chemically balanced, supports diverse 

microbial communities, and has abundant organic 
matter.” (from VT Act 64, Clean Water Act, 2015)



What is a Healthy Soil? 

•Drains well, good infiltration, 
resists diseases & erosion

•Soils with good tilth are crumbly 
→Good tilth depends on 

aggregation





What is organic matter?





Soil physical properties are influenced by 
biological properties









How do we build healthy soil?



Building	Healthy	Soil
Compost	=	Organic	matter	rich	in	soil	biology	=	Soil	health

“The	Living
	Skin	

of	The	Ear
th”



Copyright 2008 NC State Chapter of 
USCC

What	is	Composting?	
What	is	compost?

•Controlled biological decomposition of organic 
materials
•Management of microorganisms to create an aerobic 

heating & curing process
• Produces a biologically stable & mature product
• Rich in organic matter 

• Product nutrient profile depends on the compost “recipe”



Image Cr.: BioCycle



Compost	Nutrient	Profile

• A compost recipe impacts: 
ü The nutrient profile of the finished compost
ü The species of bacteria and fungi

• An analysis of the finished compost 
can indicate:
ü The amount of organic material or carbon
ü Phosphorus, nitrogen, and other nutrients



Activity:
What	does	compost	do	for	the	soil?



Improves	Biological	Conditions
• Nutrients 
• Live microorganisms

ü Fully functional organisms with 
respect to nutrient cycling

ü Organisms produce plant growth 
stimulating compounds 

• Reduces pest populations



Improves	Chemical	Characteristics

• Provides nitrogen (N), phosphorus 
(P) & micronutrients
ü Relative amounts depend on both 

compost feedstocks & composting 
practices

• Optimal pH for plants
• High cation exchange capacity (CEC)



Improves	Physical	Characteristics
• Adds soil tilth

ü Optimal seed germination, root growth, deeper 
soil penetration

• Promotes water infiltration & retention
ü Protection of soil surface

• Increases soil porosity
ü Enhanced air & water storage

• Aggregation & structure
ü Resistance to erosion, saturation, other stresses



Image Cr.: ILSR



Image Cr.: ILSR



Image Cr.: ILSR



Soil	As	An	Environment	To	Live	In



Healthy	Soils		=	Healthy	Plants
• More Air & Better Root Growth 

ü Soil is “looser”
• Better Water Management

ü Drought resistance & water storage
• Balanced Diet for Plants 

ü Increased nutrient retention
ü Sustained release

• Less Pests 
ü Biological resistance



Image Cr.: Équiterre



Compost	Regulates	Nutrient	Flows
Organic matter increases holding 
capacity
• Chemically increases binding sites 
• Biologically immobilizes nutrients 
until used by plants

Reduced water flow on landscape
• Reduces flow of dissolved nutrients, 

e.g., N
• Reduces loss of nutrients attached to 

soil (soil erosion), e.g., P





Phosphorus is 
lost with soil 
erosion…
Ø Attached to soil 

particles



Feed	the	Soil	Some	Compost!



Soil	Builders	
Workshop	Topics

Soil health & water quality
Drivers for clean water & healthy 
soil (pre-recorded, available soon)
Best Management Practices for 
compost & compost-based 
products (March 23rd)
Education in action – next steps



Compost-based	BMPs



Compost-based	
BMPs



Compost-based	BMPs



Compost-based	BMPs



Compost-based	BMPs



Streambank*Stabiliza.on*
Compost*socks*and*blanket*demonstra.on*

Vtrans*standard*
6”*grub*soil*to*
larger*rocks,*
seeded,*much*
washed*away*

Control*Transect*–*
just*rocks*A*almost*
iden.cal*to*Vtrans’*
soil*covered*and*
seeded*

Compost*socks*and*blankets*
stay*in*place*aDer*river*rises*
above*them,*to*help*hold*
base*for*seed*and*shrubs.*Also*
holds*moisture*in*dry*rock*
condi.ons*



Contact	Information:
Natasha Duarte, Director 
Composting Association of Vermont
natasha@compostingvermont.org
802-373-6499
compostingvermont.org

mailto:natasha@compostingvermont.org
https://www.compostingvermont.org/


This project has been funded wholly or in part by the 
United States Environmental Protection Agency under 
assistance agreement (LC00A00605) to New England 

Interstate Water Pollution Control Commission in 
partnership with the Lake Champlain Basin Program.


