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Soil Amendments for
ESC and SW
Inspectors
3 Hour Continuing Education Course

Module 2
Compost and other Soil Amendments
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Module 2a
Soil Fertility and Plant Nutrition

N-P-K and pH

• N – Nitrogen Leaf growth/Protein

• P – Phosphorus Root growth/Protein/DNA/
Energy

• K – Potassium Energy/Flowering

• pH – Acidity/Alkalinity Availability of nutrients, break
down of contaminants in the soil and sometimes toxicity of
some elements
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Plant nutrition: The essential
nutrients

a.k.a. micronutrients

pH
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pH

Soil Testing

 Soil texture, pH and
nutrient content should be
determined before
application of lime and
fertilizer

 Soil samples are sent for
testing

 Small fee

 Saves time, money

Will help to establish
vegetation correctly
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So, what’s in that soil test report?

• Available from various labs. Usually cost $10 to $20

per sample for simple tests; can be much expensive.

Be alert for “voodoo prescriptions” !

• Typically report pH, OM, and dilute acid extractable

P, Ca, Mg, K and Na. You can also ask for soluble

salts and extractable micronutrients (Zn, Mn, Fe,

etc.)

Soil Amendments

Need to be
based on soil

analysis!
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Soil Amendments

Lime

Gypsum or

Sulfur
containing
fertilizer

Nutrients and organic

matter

• Fertilizers

• CompostpH

Types of lime

• Lime comes in various forms and in various qualities.

• For garden spreaders it may be pelletized

• For large applications it is finely ground stone:

– More Calcium (Ca)more effective

– Dolomitic limestone (with magnesium) is more effective

– The finer the more effective

CCE

ECCE

ECCE 45% - 110% … bigger is better

CCE=Calcium Carbonate Equivalent
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Fertilizers

• All different types

• But always listed are N-P-K

• Numbers are % by weight

29-4-8
29% Nitrogen
4% Phosphorus
8% Potassium

20-3-3
20% Nitrogen
3% Phosphorus
3% Potassium

20-10-10
20% Nitrogen
10% Phosphorus
10% Potassium

Lawn fertilizer in
Virginia now has
0% Phosphorus,
except “starter”
fertilizer

Other fertilizers
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Module 2b.
Organic Matter

Soil Organic Matter

Also known as Humus. It is the dark

brown to black complex

decomposition product of organic

matter turnover in soils. It is

typically reported as organic matter

content in soil testing programs. In

a soil profile it typically occurs in the

O profile (O = Organic) and is

leached out into the A profile.
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Soil Organic Matter

Organic Matter in the soil:

• Opens soil up: increases infiltration

• Binds soil particles together: decreases erosion

• Binds nutrients: improves fertility

• Feeds microorganisms: improves overall soil health

Enemies of Soil Organic Matter

• Stockpiling

• Heat

• Drought

• Lack of vegetation

• Lack of litter (mulch)

• Texture (sandy soils)

MS-1

MS-2
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Compost Green manure

Sawmill Dust
Manure & Bio-

Solids

Healthy
Soil

C/N Ratio

C/N Ratio or

Carbon/Nitrogen Ratio

In natural world

somewhere between 25

and 30 to 1
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Compost Green manure

Sawmill Dust
Manure & Bio-

Solids

Healthy
Soil

What is Composting?
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N source (biosolids)

C source
(yardwaste) Bulking agent

(woodchips)

Raw Materials (Feedstock)

Temperature response enables

composting process to be

monitored.
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Compost Quality Properties
• Chemical

– Volatile solids/organic matter/organic carbon

– pH, cation exchange capacity

– Soluble salts/electrical conductivity

– Nutrients – N, P, K, S, etc.

– Pollutants – heavy metals, POPs

• Physical

– Particle size, bulk density

– Moisture content/water holding capacity

– Inert materials – glass, plastic, rocks, etc.

VIRGINIA DEQ STORMWATER
DESIGN SPECIFICATION No. 4

SOIL COMPOST AMENDMENT
VERSION 2.0

July 1, 2013
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Compost Amendment and Soil
Testing

Test before and after

• Before:

– Test 1 foot below the proposed amendment area

– 1 test per 5,000 square feet

– Test for bulk density, pH, salts and nutrients

• After:

– At least one week after compost has been incorporated

– Additional nutritional requirements, pH, organic matter

Compost and Incorporated
Depth
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Specifications

a) 100% of the material must pass through a half inch screen

b) The pH of the material shall be between 5.5 and 8.5.

c) Manufactured inert material (plastic, concrete, ceramics, metal, etc.) shall be
less than 1.0% by weight

d) The organic matter content shall be >35%

e) Soluble salt content shall be less than 6.0 mmhos/cm

f) Must be mature and stable per the appropriate test(s) as specified by STA

g) Carbon/nitrogen ratio shall be less than 25:1

h) Must meet USEPA part 503 levels for heavy metals

i) The compost should have an optimum dry bulk density ranging from 40 to 50
lbs/ft3. However, certain fully mature coarse textured composts may be lower.

Compost amendments are not
recommended where:

• Existing soils have high infiltration rates (e.g., HSG A and B), although
compost amendments may be needed at mass-graded B soils in order to
maintain runoff reduction rates.

• The water table or bedrock is located within 1.5 feet of the soil surface.

• Slopes exceed 10%.

• Existing soils are saturated or seasonally wet.

• Application would harm roots of existing trees (keep amendments outside
the tree drip line).

• The downhill slope runs toward an existing or proposed building
foundation.

• The contributing impervious surface area exceeds the surface area of the
amended soils.
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Preparation of a Good Seedbed

Always use a STA Certified Premium Compost

A Better Way to Specify Compost
Need?
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How is Compost Quality
Determined?

Total nutrients

pH levels

Organic matter content

Dry & wet moisture content

Heavy metals levels

Particle size

Existing pathogens & more

USCC’s Seal of Testing Assurance Program
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Specifications

a) 100% of the material must pass through a half inch screen

b) The pH of the material shall be between 5.5 and 8.5.

c) Manufactured inert material (plastic, concrete, ceramics, metal, etc.) shall be
less than 1.0% by weight

d) The organic matter content shall be >35%

e) Soluble salt content shall be less than 6.0 mmhos/cm

f) Must be mature and stable per the appropriate test(s) as specified by STA

g) Carbon/nitrogen ratio shall be less than 25:1

h) Must meet USEPA part 503 levels for heavy metals

i) The compost should have an optimum dry bulk density ranging from 40 to 50
lbs/ft3. However, certain fully mature coarse textured composts may be lower.
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Organic matter >35%
C/N <25:1 49.1 : 2.8 or 17.5 : 1
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Not All Compost is the Same!

 Lumps, clumps

 Inconsistent color

 Still steaming or hot to
the touch

 Offensive odor

 May still contain visible
sticks or twigs

Poor quality
compost
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Not All Compost is the Same!

 A dark uniform color
with a consistent texture

 A pleasing, soil-like
aroma

 Finer screening with no
sticks, twigs or foreign
matter for a consistent
product

 Free of Pathogens and
Weed SeedsPremium Compost

Makes A Difference!

The ESCH and Compost

No mention!

But mentions the following soil amendments:

• Peat(moss)

• Sand

• Vermiculite

• Raw Manure

• Thoroughly rotted sawdust

• Treated sewage sludge (biosolids)
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Erosion Control for the Future?

• Seed infused directly into the
compost and applied by
blower truck

• Compost blankets are typically
applied at 1” to 2” depth up
to 2:1 slopes

• Some companies sell compost
blankets establish turf
quicker reducing soil loss for
better erosion control than
traditional methods

Erosion Control for the Future?

44

Compost
blanket great
results!

Hydro seeding &
straw - limited
germination

Source: Filtrexx International, LLC

Results after ½-inch of rain, six weeks later
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The compost plots produced 92% vegetation cover on sand
and 99% vegetation cover on clay!

Type of Plot (Hwy Environment) Vegetation Cover

Sediment

Loss(kg/10m5) 1:3 slope

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

Erosion Control for the Future?

Source: Texas DOT

Compost Green manure

Sawmill Dust
Manure & Bio-

Solids

Healthy
Soil
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Green Manure

Green manure = Sacrificial crop that will be plowed under

MS-1 when an area is at final grade it needs to be stabilized
within 7 days!

Now:

What to do when it is the wrong season?

1. Mulch
2. Annual ≈ green manure

Annual rye, Cereal rye
Oats, Sorghum

Red Clover, Buckwheat

Red Clover
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Biosolids

Saw Dust

In natural world
somewhere between 25
and 30 to 1

Fresh saw dust 100+:1

That is why we want well
rotted saw dust, or be
aware that we might
need to add nitrogen
fertilizer!
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Take home message

• While not the panacea, organic matter in the soil is

very important,

• Organic matter is:

– The glue that keeps the soil together

– Keeps the soil open

– Is the key to soil fertility (see also the next module)

– Feeds soil life

Take home message

Good Inspectors:

• Need to be situationally aware of soil fertility and

organic matter

• Be able to apply some flexibility when it comes to

application of organic matter to a site

• Know that soil testing is often the route to

successful revegetation and stabilization


