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Compost: Benefits, 
Selection and Application 

Presented by: 
Ron Alexander, President 
R. Alexander Associates, Inc.                        11/4/19 

Presenter
Presentation Notes
The composting industry (organics mgt) is so valuable to the US and the world (SOCIETY) – 30-50 year industry??Rodney Dangerfield – we get little respect – part of this is self inflictedWhy are we so valuable (societal benefits), what do we do next?Let’s discuss…. 
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Topics 
• Product Usage Trends 
• Composting and Product Specs 
• Soil Testing 
• How to Select / Spec Compost 
• Compost and Mulch Benefits to 

Plants and Soil 
• Compost and Mulch Applications 
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Various community-based water conservation efforts…  
 
Save water and protect the environment!  BAWSCA offers a 
variety of rebates and programs to help Bay Area water users 
become more water efficient inside the home and outdoors. For 
water-wise gardening, visit Bay Area Water Wise Gardening. 
 
Alameda County Water District offers a wide variety of rebates, 
incentives and technical assistance to our residential, 
commercial, industrial, institutional and large landscape 
customers. 
 
                           Compost and mulch use is a great tool ! 
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Various Initiatives  
 
Landscaping Toolbox 
 

WaterSmart Gardener 
Find rebates, tips and services to help create and 
maintain a water-efficient landscape for residential 
properties 

Commercial and Large Landscapes 
Rebates, services and resources for commercial 
landscapes. Includes success stories, water budget 
program, and audit services 
Conservation Links 

Organizations and resources promoting water 
conservation and sustainable landscaping 
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Landscapers, LA’s 
Homeowners (etc.) are 

forced to establish 
vegetation, landscapes 

and crops on 
problematic sites 

Soil management is even more 
important with climate change   

(e.g., drought, flood, temp. 
extremes) 

 
Need to use more  sustainable 

soil management practices - for 
plants, economics, and 

environment   
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Often Planting in Damaged and 
Depleted Soils 

• Most soils have poor  
structure (fine texture) 
– Drainage, compacted, slow 

water percolation  
– Less water accepted (storm 

water management issue) 
– Significant erosion 

• Some low in moisture-
holding capacity (droughty)  
– Inefficient nutrient uptake, 

nutrient loss   
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Land Use Affects Hydrology 

Source: Soils for Salmon 

Minimal 
Pollution 

High 
Pollutant 
Load 

Greater storm water mgt. concerns. Research proves sediment load 
in water directly corresponds to pollutant load in surface water 

Presenter
Presentation Notes
One more time.Here is forest, here is suburb, here is impervious surface.Gray is evapotranspiration, Green is surface run-off.
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Problem: not often creating landscapes in 
‘true’ or higher quality topsoil, and trying 
to vegetate stressed (and sometimes) 
over-used land 

• Poor structure 
• Lacking macro pores (50% 

concept) and organic matter  
• Reduced soil life 

 
COMPOST  CAN  BE USED 
TO CREATE  ACCEPTABLE 

LANDSCAPE  GRADE  SOILS 
AND IMPROVE OVERALL 

VEGETATION  

Presenter
Presentation Notes
NOT UPDATEDWhen thinking about composting, most people still envision the little pile of leaves and twigs in the backyard or the local municipal yard waste composting facility.  But, in truth --
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      Sustainable Landscaping Trends,  
 Green Building and Infrastructure 

• Promotes Healthy Soils  
• Recreate/mimic ‘natural’ systems 
• Provide ‘Water Efficiency Landscapes’ 

(WELO),  gain LEED/SSI credits 
 

NATIONAL & STATE INITIATIVES 
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Model Water Efficient Landscape 
Ordinance (WELO) is in Effect 

• Applies to all permitted landscape projects 
with landscape area of: 
– 2,500 sf for landscape renovation  
– 500 sf for new construction 
– “Landscape area” includes pools, but not 

hardscape  
• Projects must meet water budget, based on 

weather in project location 
– Water budget allows ~25% of area for high 

water use plants (lawn) or pool 
– Vegetable gardens get higher water budget 

• Products 
– Requires 4 CY compost / 1,000 SF 

• Unless already have 6% OM already 

– Requires 3” (9 CY/1,000 SF) of mulch  
– Establishment of native plants           ►► 
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Similar Trends in Agriculture 
To enhance food production and 

improve agricultural sustainability 

More agricultural 
initiatives now, but 
information based 
or poorly funded 

Presenter
Presentation Notes
In ag, concerned we won’t be able to feed the world… reduce input
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Compost / Composting 

Various types of composts in California 

 - Approximately 120 Commercial / Permitted sites, 
some unlicensed sites because of size / feedstock 

- 6 M tons managed, 20 M CY compost 

 

Presenter
Presentation Notes
Produce a lot of compost, but have no up to date inventory
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Definition 
Compost is the product manufactured through the 
controlled aerobic, biological decomposition of 
biodegradable materials. The product has 
undergone mesophilic and thermophilic 
temperatures, which significantly reduces the 
viability of pathogens and weed seeds, and 
stabilizes the carbon, such that it is beneficial to 
plant growth.  Compost is typically used as a soil 
amendment, but may also contribute plant 
nutrients. Current AAPFCO definition 

Can test to prove the product is a ‘real’ 
compost, and will work for your application 
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Use and Specify  
 

U.S. Composting Council 
Seal of Testing Assurance 

Program Participating 
Products 

Use the Right Compost ! 

Presenter
Presentation Notes
NOT UPDATEDNot all composts are the same, so the U.S. Composting Council – an association of compost manufacturers, university researchers, and others involved in the industry – has developed the Seal of Testing Assurance program to help specifications writers and consumers choose the right compost product for any particular application.Uniform sampling and analytical testing methods by STA-certified laboratories ensure an apples-to-apples comparison of quality indicators and quantify relevant compost constituents.Standards and laboratory testing not only help in the specification and selection of products, but also allow inspectors to verify product quality and specification compliance after delivery to the job site.An explanation of the significance of each parameter, along with recommended ranges, is included with every STA report, and all program participants make these reports available to their customers.
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Participating Composters: 
 

• Complete on-going product testing  
 -Operate on-going sampling/testing regime, larger 

facilities test more often 
 -Using uniform sampling and analytical testing  
 methods (from national testing manual - TMECC) 
 -Using only STA Program certified labs  
• Disclose test data results (lab analyses)       

 on uniform label   
• Provide appropriate end use instructions 

 to end users  
 

 
       

Many DOTs and other Specifiers 
(LAs) Require STA compost 
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Compost Parameters  Reported as 
pH N/A 

Soluble salts                                 dS/m (mmhos/cm) 
Primary plant nutrients                 %, as-is (wet) & dry weight basis 

     Nitrogen  Total N 
     Phosphorus  P2O5 

     Potassium  K2O 
     Calcium  Ca 

     Magnesium  Mg 
Moisture content  %, wet weight basis 

Organic matter content  %, dry weight basis 
Particle size  Screen size passing through 

Stability (respirometry) mg CO2-C/g OM per day                            

Maturity (Bioassay) 

     -Percent emergence 
          -Relative seedling vigor 

 
% (average) 
% (average) 

Select Pathogens  PASS/FAIL 
(Per US EPA Class A standards, 40 CFR § 503.32(a)  

Trace metals  PASS/FAIL 
(Per US EPA standards, 40 CFR § 503.13, Table 3) 

Important Parameters 
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Can often get more detailed (and 
historical) data from these composters  

Presenter
Presentation Notes
Example of Compost Technical Data SheetUniform – so can compare various composts (‘apples to apples’)
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ReScape Compost Spec 
Property Test Method  Unit of Measurement  Requirement 
pH TMECC 04.11-A 

Elastomeric pH 1:5 slurry method pH 
units 6–8.5 

Soluble salts TMECC 04.10-A 
Electrical conductivity 1:5 slurry method 

dS/m (mmhos/cm) 0– 5 or 0-10 

Moisture content TMECC 03.09-A 
Total solids & moisture at 70 ± 5 °C 

% wet weight basis 30–60   

Organic matter 
Content 

TMECC 05.07-A 
Loss-on-ignition organic matter method (LOI) 

% dry weight basis 30–60 

Maturity TMECC 05.05-A 
Germination and vigor 

% relative to positive 
control 

Seed emergence 80 or above 
Seedling vigor 80 or above 

Stability TMECC 05.08-B 
Carbon dioxide evolution rate 

mg CO2-C/g OM per day 5 or below 

Pathogen TMECC 07.01-B 
Salmonella < 3 MPN per 4 grams, dry weight 
basis 

Pass/ Fail Pass 

Pathogen TMECC 07.01-B 
Fecal coliform bacteria < 1,000 MPN per gram, 
dry weight basis 

Pass/ Fail Pass 

Physical 
contaminants 

TMECC 02.02-C Man-made inert removal and 
classification: Plastic, glass, and metal % > 4 
mm fraction 

% dry weight basis combined total: < 0.5%,  
       < 0.1% film plastic 

 

Physical 
contaminants 

TMECC 02.02-C 
Man-made inert removal and classification: 
Sharps (sewing needles, straight pins and 
hypodermic needles) % > 4mm fraction 

% dry weight basis none detected 

Particle size - fine for 
soil amendment 
compost  

TMECC 02.02-B Sample sieving for aggregate 
Size classification  

% dry weight basis Pass   2”-inch sieve 98%  min  
Pass 3/8-inch sieve 95% min 

EXAMPLE 
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ReScape Compost Spec 
Arsenic  US EPA mg/kg (ppm) EPA 503 pass   < 10  OMRI 

Cadmium  US EPA mg/kg (ppm) EPA 503 pass   < 20    OMRI 

Chromium  US EPA mg/kg (ppm) EPA 503 pass   < 100  

Copper  US EPA mg/kg (ppm) EPA 503 pass   <400 

Lead  US EPA mg/kg (ppm) EPA 503 pass   < 90  OMRI 

Mercury  US EPA mg/kg (ppm) EPA 503 pass   <4  

Nickel  US EPA mg/kg (ppm) EPA 503 pass   <80 

Selenium  US EPA mg/kg (ppm) EPA 503 pass   <5 

Zinc  mg/kg (ppm) EPA 503 pass   <2800 

Ammonium  
(N or NH4-N) 

ppm or mg/kg dry 
weight 

<450 

Sodium (Na) % dry weight <0.5 
Carbon : Nitrogen Ratio Carbon : Nitrogen ≤20:1 

Bulk Density lbs/CY dry weight 
lbs/CF dry weight 

>19 and <41 
>500 and <1100 

- Heavy metal content spelled out 
- Additional parameters (?), participation req’s. 

Note: TMECC refers to "Test Methods for the Examination of Composting and Compost," published by the United States Department of Agriculture 
and the United States Compost Council (USCC). (Table modified from the US Composting Council Landscape Architectural Specifications 2009.) 
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Property Test method a Requirement 
pH TMECC 04.11-A 

Elastomeric pH 1:5 slurry method pH 
6–8.5 

Soluble salts TMECC 04.10-A 
Electrical conductivity 1:5 slurry method 
dS/m (mmhos/cm) 

0–10 

Moisture content TMECC 03.09-A 
Total solids & moisture at 70 ± 5 °C 
% wet weight basis 

30–60 
 

(40-60) 
 

Organic matter 
Content 

TMECC 05.07-A 
Loss-on-ignition organic matter method (LOI) 
% dry weight basis 

 
30–70 

 

(40-60) 
 

Maturity TMECC 05.05-A 
Germination and vigor 
% relative to positive control 

-- 

Seed emergence 80 or above 
Seedling vigor 80 or above 

Stability TMECC 05.08-B 
Carbon dioxide evolution rate     mg CO2-C/g OM per day 

  
8 or below  

Pathogen TMECC 07.01-B 
Salmonella   < 3 MPN per 4 grams, dry weight basis 

 
Pass, <3 

Pathogen 
  

TMECC 07.01-B 
Fecal coliform bacteria   < 1,000 MPN per gram, dry weight basis 

 
Pass, < 1,000 

Physical contaminants TMECC 02.02-C    Man-made inert removal and classification: 
Plastic, glass, and metal % > 4 mm fraction 

 

Combined total: 
< 0.5% (0.25% film plastic) 

 

Physical contaminants TMECC 02.02-C    Man-made inert removal and classification:   
Sharps (sewing needles, hypodermic needles, etc.)   
% > 4mm fraction 

 
None detected 

Caltrans Compost Specifications 

EXAMPLE              Replace extra text with numbers / table 
  May modify some of the numbers 



©  

    
 PARTICLE SIZING FOR 

  
  PARTICULAR  PRODUCTS 
 

Fine compost 
  
(for soil incorporation) 
  

TMECC 02.02-B Sample sieving for 
aggregate Size classification % dry 
weight basis 

Min Max 

Pass   2-inch sieve 98% -- 
Pass 3/8-inch sieve 95% -- 
    

Medium compost* 
  

(for erosion control 
blankets, native plant 
establishment, landscape 
mulching) 

TMECC 02.02-B sample sieving for 
aggregate Size classification % dry 
weight basis 

Min Max 

Pass 2-inch sieve 90% -- 
Pass 3/8-inch sieve (minimum 25% 
retained) 

40% 75% 
  

Maximum particle length: 6 inches 

Coarse compost*  
  
(for compost filter socks) 
  
 

TMECC 02.02-B sample sieving for 
aggregate Size classification % dry 
weight basis 

Min Max 

Pass 2-inch sieve 95% -- 
Pass 3/8-inch sieve (minimum 60% 
retained) 

0% 40% 

Maximum particle length: 6 inches 
  

a TMECC refers to "Test Methods for the Examination of Composting and Compost," published by the United States Department of Agriculture and the United States Compost Council 
(USCC). 

Caltrans Compost Specifications 

 Particle size based on end use 
 
Are good compost specs that exist! 
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Commercial Composting 
Facility ‘Walk Through’ 

Surface area phenomenon 
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Microbes: 

• Oxygen    

• Food (C/N) 

• Water 

Various Methods 
(Technology levels, Sizes) 
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Feedstock Reception 
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Size Reduction 

Feedstock preparation: grinding (and mixing if food waste, etc.) 
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Site Layout 

Organized, 
materials 
flow in one 
direction 
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Turning Windrows 

Forced air instead of turning 

Oxygenating 
vs. ‘fluffing’ 

(convection) 
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 Aerobic Process 
Oxygen Demand 

Composting  
high rate and 
stabilization 

Curing 

0

1

2

3

4

5

6

7

Screening Storing 
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Monitoring Temperature 

High-temperature composting phase 
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Lower-temperature 
curing phase 
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Screening 

Screening (sizing for 
specific applications) 
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• Yard trimmings 
• Food residuals 
• Manure 
• Biosolids* 
• Industrial by-products* 
• MSW* (no SSO) 

 

Typical Compost Feedstocks 

Feedstock influences 
product characteristics, 
pro and cons?  
 
*Not OMRI Listable 

Presenter
Presentation Notes
NOT UPDATEDGenerally speaking, all organic materials can be composted.   Common raw materials for compost manufacture include recycled food and food processing waste, biosolids and other water treatment residuals,  yard waste, sawdust, and other woody materials.  Some non-organics which add value to the finished compost products, like gypsum materials, are also included as compost feedstocks.The fact that compost manufacturing is also a recycling process is a nice little bonus for using compost, especially in an era where LEED credits and recycling points have market value. 
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Understand Your Soil 
• Soil testing is very important and often forgotten  
• Soil analysis shall include:     

– Soil texture, infiltration rate, pH, EC, Na, OM    (basics) 
– Often provide recommendations 
(compost application rates) 

• Testing done by universities  
 and private labs (WELO requires) 
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Soil Functions 
Soil provides 
• A physically stable medium for plant growth 

• Acts as a repository for plant nutrients and 
water 

• Medium for microbial (and other) life 
 

Plus environmental benefits … 
 - Acts as a biofilter – binding and degrading pollutants  
 - Absorbs runoff (and reduces erosion) 
 - Sequesters carbon  

We can help soil to properly function if we 
re-establish the carbon cycle 
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Compost and Mulch as a 
Drought Management Tool  

• Amending soil and/or mulching can help reduce 
the dependency on irrigation (reduce water 
usage volumes)  

• Assist plant survival…. AND 
 
Captures the FREE WATER that  
falls from the sky as precipitation          

 
 

Rainwater 

Why its included in the WELO ordinance, 
is key to field success 
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Choosing the Proper Product 
 • Understand the application (specific end use, 

details of application) 
• Obtain product test results (get help with 

interpretation) 
• Buy certified / Listed products 
• Know the Supplier (are they educated?) 
• Get samples, test data and end use 

information from supplier – up-front 
• If purchased in bulk, inspect the product 

before it is dumped 

List of composters can be found on USCC website 
       https://compostingcouncil.org/participants/ 
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A Comparison Between Mulch 
and Soil Amendment Properties  

Not interchangeable products !! 

Property Mulch Amendment 
Moisture conservation Moderate to high Low to moderate 
Moisture retention Low (in the mulch) 

High (in the soil under 
mulch)  

High  

Soil temperature  Immediate changes  Slight or unchanged 
Soil structure  Changes with time  Changes immediately  
Phytotoxicity potential  Low to medium  Low to high  
Root contact  Low initially High 

Fertility None to low Low to moderate 

Pathogens Low to none None to high 

Nitrogen tie up         Low to none None to high 

Weed control Moderate to high Low to none 
  
Source: Creating a Healthy Root Zone, James Downer and Ben Faber, University of California  
 
N and O depletion when many mulches are mixed in soil 
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Soil 
Amending 
Compost 

(often 3/8” screened) 

Presenter
Presentation Notes
NOT UPDATEDBut even without an STA, it is possible to make a preliminary quality evaluation about any compost product from a representative sample.Visually, a high quality compost will be dark in color with an even texture. The material should be homogeneous with no sticks, clumps, or visible foreign matter.Its aroma should be earthy.  It should smell like soil, not ammonia.And when a fistful is squeezed, it should be moist enough to hold its shape without crumbling or dripping water.These are qualities of a premium product.  But lesser grade products also have their use and a market.  Farmers, for example, often prefer an unscreened product with minimal curing because it is more economical and delivers a slightly higher NPK that a more refined, mature product.
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Lots of carbon-based mulches are used… 
 

Bark and recycled wood is common 

↑ not considered a 
‘recycled product’ 
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Coarser Compost for Mulching  
 

(and Erosion Control / 
Storm Water Management) 
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Benefits of Compost Use  
to the Landscape World  

•Improves soil structure 
•Moisture management 
 

•Modifies and stabilizes pH 
•Increases cation exchange capacity 
•Supplies nutrients 
 

•Supplies soil biota 
•Suppresses plant diseases 
 

•Binds/degrades contaminants 
•Binds nutrients 

Physical: 
 
 

Chemical: 
 
  
 
Biological: 
 
 

Other: 
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Soil 
Structure:  
Physical 

Modification 
Improves  

-Water (oxygen, 
other) movement  

-Rooting – more     
extensive, faster 

-Pore spacing,       
soil aggregation  -Biological and physical mechanisms 

-Less wind and water erosion, better salt movement 
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A well aggregated soil has a 
range of pore sizes. This 
medium size soil crumb is 
made up of many smaller 
ones. Very large pores 
occur between the medium 
size aggregates. Occurs 
physically and biologically. 
 
 

Soil Aggregation 

Presenter
Presentation Notes
The bundling of soil particles into stable aggregates is a combination of direct and indirect effects.  At the smallest level, mineral particles are bound into microaggregates by humic compounds and highly charged ions.The hyphae, thread-like structures of fungi, plus fine roots, hold clumps of microaggregates into into larger macroaggregatesSticky gels that are produced by microbes during the decomposition of plant residues help glue the macroaggregates together into so-called “water-stable aggregates”.



©  ©  

Improved   
• Tilth  (Workability) 

• Reduced bulk density 

• Improved rooting 
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Marin Carbon Project 
Carbon Farming 

- Research identified 30-year affect (100 
yr?), and no significant effect on native 
plant diversity 

Presenter
Presentation Notes
15-25% increase in WHC2x forage production1 ton/ha-yr
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Carbon Sequestration  
• Soil contains 75% of the carbon pool on 

land (25% stored in living plants and animals) 
• Benefits of soil carbon sequestration 

– Removing CO2 from the atmosphere  
– Improved soil and water quality 
– Decreased nutrient loss 
– Reduced soil erosion 
– Increased water conservation  
– Greater crop production 
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Increased Soil Water Holding Capacity 

 

  and Moisture Absorption   
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Effect of Organic Matter on  
Available Soil Water 

Soil organic matter, % by weight
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ATTRA –  each increase 
of 1% OM can increase 

soil WHC by 16,500 
gallons H2O/A 

 
Reduce irrigation 30-

50% by ‘fixing’ soil first 
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Soil Type Affects 
Irrigation Strategies  

Organic matter benefits in several ways 
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Compost Restores Storm Water 
Infiltration Capacity  

Source: University of Washington trials on 
glacial till soil.  Reduce runoff by up to 50% 

So, helps to 
recharge aquifers… 

Presenter
Presentation Notes
NOT UPDATEDAmending compacted or construction-impacted soils with compost will increase stormwater infiltration rates significantly.  Improved soil structure is behind this benefit of compost use, improving surface porosity to the point where stormwater runoff can be reduced up to 50 percent.  Compost tends to move water through the soil laterally, rather than vertically, which contributes not only to its moisture-holding capacity, but also its ability to transport water away from areas saturated with standing water.And as moisture is required for nutrient migration through the soil, this same mechanism distributes nutrients throughout the root zone.
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WORC/ECY 2008 

Western 
Washington 

Loamy Sand 
 

(% dairy solids  
compost added) 

OM 
(%) 

Saturated 
Hydraulic 

Conductivity 
(in/hr) 

Moisture at 
Field 

Capacity 
(weight %) 

Moisture at 
Field 

Capacity  
(in/ft) 

Bulk 
Density 
(g/cm3) 

0 2.0 4.3 21.5 2.2 1.20 

10 2.0 4.3 26.8 2.7 1.28 

20 2.4 5.4 37.0 3.7 1.09 

30 4.4 7.5 50.9 5.1 0.99 

Great tool for water management – too much, too little 

Influence of Compost on Soil Water Management 

Presenter
Presentation Notes
Similar results were found with a different soil type and different compost. 
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Compost Supplies Macro  
and Micro Nutrients 

Compost 

No compost 

Presenter
Presentation Notes
NOT UPDATEDCompost isn’t really a fertilizer, though it does deliver a full range of macro and micro nutrients.Extended “green” weeks in early spring and late fall, as well as a green-up after application, can be expected with compost use.But compost is best used in conjunction with supplemental nutrition for many commercial projects.  Always use soil sampling and a current compost product analysis to determine the amount of supplement required.  Customers commonly report a 50% reduction in required chemical input in the first year of compost use, and as compost has the ability to hang onto applied nutrients,  the residual benefits of compost’s slow-release may be expected to extend over multiple growing seasons.
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SOM is a Nutrient Reservoir  
 • Cation exchange capacity (CEC) is the total amount of cations that a 

soil can retain 
 

• The higher the soil CEC the greater ability it has to store plant nutrients 
  
• Soil CEC increases as the amount of clay and organic matter 

increases, and  soil pH increases 

Key ingredient 
in bioretention 

soil mixes 
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Composting 
Creates High 
Temperatures: 

     (Naturally) 

• Weed free  

• Human/animal 
pathogen, and  

• Plant disease 
destruction 

Presenter
Presentation Notes
High composting temperatures essentially pasteurize the compost. This is a big advantage since compost must meet these temperatures to meet State regulations, while other landscaping products like topsoil and mulch do not (are unregulated).
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Supplies and Feeds  
Soil Biology 

Responsible for 
 

• Organic matter decomposition and nutrient 
cycling 

• Increased nutrient supply to plant roots 
• Formation and stabilization of soil structure 
• Breakdown of organic contaminants 
• Control of pests and pathogens 

Microbial population and diversity are measures of soil quality 

Microbes work in symbiosis with plants 



©  

Suppresses Soil-Borne Diseases 

4 Mechanisms of Disease Suppression, via beneficial organisms: 
1. Induced systemic resistance (ISR) or systemic acquired resistance 

(SAR) – turns on plant’s natural disease-fighting mechanisms  
2. Antagonism (kills/harms disease organisms) 
3. Competition for nutrients (and energy) 
4. Competition for root colonization  

Trichoderma 

Phytophthora hyphae 

Preventative, not curative                                (Malajczuk, 1983) 

Presenter
Presentation Notes
Some composts are even disease suppressive (however, they work as a preventative, not a curative). There are 4 identified mechanisms of disease suppression: antagonism, competition for nutrients (and energy), competition for root colonization and induced systemic resistance (ISR) or systemic acquired resistance (SAR).   Pictures: Left – Cornell University research – showing suppressed and un-suppressed pythium on turf, Right – rugby field with red thread biologically controlled (green waste compost).
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•Nutrient retention 
and release 

•pH 
•Energy (C) 
storage 

•Toxicity 
prevention 

•Root proliferation 
•Aeration 
•Water retention 
•Water infiltration 
and transmission 

•Erosion prevention 

•Pest suppression 
•N mineralization  
•OM decomposition 
•Habitat protection 

Physical Chemical 

Biological 

Healthy Soils Improve Water Efficiency 

Soil Health 
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Compost Application 
Soil Incorporant 

 Ag crop establishment 
 Turf establishment 
 Garden bed preparation 
 Reclamation/remediation 
 Nursery production 
 Roadside Vegetation 

Surface Applied 
 Fruit trees 
 Garden bed mulch 
 Erosion control media 
 Turf topdressing 

 
 

Growing Media Component 
 Container/potting substrates 
 Landscape (e.g. rooftop, raised 

planters) 
 Backfill mixes (tree and shrub 

plantings) 
 Golf course (e.g. tee, green, divot 

mixes) 
 Manufactured topsoil 

  Lots of applications, 
 Staple of landscape industry… 
          (future land mgt tool) 
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General Landscape 
Applications 

 • Planting Beds 
• Tree/Shrub Planting 
• Topsoil manufacturing  
• Turf Establishment 
and Maintenance 
 

Presenter
Presentation Notes
There are many popular landscape applications for compost. We will review them in more detail. 
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-Apply 1-2” layer and incorporate 
to a 6-8” depth  (3-6 CY / 1,000 SF) 

-Do not over incorporate        

Presenter
Presentation Notes
Garden bed renovation and establishment with compost – is a very popular application.Apply 2-3” compost and incorporate to a 6” depth, usually do not need to add fertilizer or lime when applying compost in this operation.
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-Water plants in well 
 

(can reduce fertilizer, gypsum application) 

Presenter
Presentation Notes
‘Water in’ plants (even more important with high nutrient-based composts).



©  

Homes, Parks, Public 
& Private Land 



©  

Urban Food Production 
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Interior 
Landscapes and 

Potting Media 
Amendment 
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TREE/SHRUB PLANTING  

• Excavate Planting Hole 2-
3 Width of Rootball 

• Blend 1 Part Compost to  
2-3 Parts Soil 

Presenter
Presentation Notes
Tree/shrub planting with compost – used as a component to the backfill mixes.Dig a hole 2-3 times the width of the root ball and slightly shallower. Place the plant upright in the hole.As we discuss this planting method, it should be noted that  it is typically seen as  better agronomically to amend an entire planting area instead of just the planting hole. This would make the rooting zone less restrictive for the plant.
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• Place plant 

• Backfill hole with soil 
blend 

• Firm occasionally  

• Water 

Presenter
Presentation Notes
Firm the soil around the root ball as it is added to the hole, then, place a layer of blended soil over the rootball. Water and mulch.
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Photo: April Philips 

Home Lawn  
Conversion with  
Sheet Mulching 
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Done to reduce 
water consumption 

Photo: April Philips Photos: Stop waste 
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Lawns / Turf 

Can create and renovate existing lawns with compost (less popular today) 

To avoid long-term irrigation, manage storm water 
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-Apply 1-2” layer - sometimes more, depends on soil 
quality and incorporation depth        (specify within spec)  

Roadside and large 
land projects 

Presenter
Presentation Notes
Turf establishment with compost – excellent for use in both sandy and fine textured (clay, silt) soils.Apply 2-3” of compost over the site. This is a droughty site (sandy soil).   Note that “Soil Organic Matter” is determined in the lab by the standard “Loss-on-Ignition” test.  The “percent O.M.” in lab results usually equals about 1/3 to 1/4 the percent by volume of compost mixed into the soil.  
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-Remove clods, stones, etc. over 2” 

-Incorporate to 6-8” depth (e.g., rototill, disc) 

-Smooth prior to seeding or laying sod 

Presenter
Presentation Notes
Uniformly incorporate the compost with a disc or rototiller (other) to a depth of 8-12”. Drag a mat over the area to create a smooth seedbed.
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-Water and fertilize 

Great storm water 
management benefits 

Presenter
Presentation Notes
After picture – applied grass seed, blew straw down and tacked it down with hydroseeding mulch. No watering was done on this project, although it did rain.
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TDS=Total Dissolved Solids,   COD=Chemical Oxygen Demand,   TSS=Total Suspended Solids 
 
Source: Washington State DOT (Cedar Grove yard trimmings compost) 

Compost Filter Strip  
(10’ wide) Treats 
Stormwater From  

2 Lanes of Roadway 



©  

-Apply 4” coarse, compost  
(Lifetime application) 

 

Site Restoration / Establishment of Natives 

-Vic Claassen, UC Davis research – low 
nutrient needs, Med climate 
-Faster, denser vegetation establishment 

Caltrans research found…. 
Deep incorporation of compost    
improves soil characteristics including: 

• Infiltration and permeability 
• Water holding capacity 
• Texture  
• Nutrient levels and cycling 
• Micro-organism populations 
• Rooting depth  
• Oxygen exchange and air space  
• Vegetation Coverage 

Presenter
Presentation Notes
On this site, compost was used as an erosion control blanket. Then, it was stripped off of the slopes and incorporated into the soil to meet the soil BMPs.
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Restoration - Compost Incorporation 
 
 Before 

After Compost Incorporation 

Two Years Later 
 
  Invasive weed suppression 
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Turf Topdressing 
• Turf Maintenance 
• Partial Renovation 

If keeping lawn, and are 
trying to reduce water usage 

Presenter
Presentation Notes
Home lawn example – before and after – fine textured (clay/silt) soil.
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Athletic fields 
(aeration and topdressing is  

an important practice) 

Presenter
Presentation Notes
Before and after on a football/soccer field. On larger sites, various types of application equipment exist for applying compost as a topdressing.
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TOPSOIL 
MANUFACTURING  

On-site soil blending 
/ improvement 

Use in landscaping, 
(subsoils/sand) reclamation, 
brownfields, contaminated 

sites, etc. 

Great technique  when have 
adequate volumes of ‘soil’ 
(mineral substrate) on-site 

Presenter
Presentation Notes
A site possessing a soil-like material, but not topsoil. Pictures illustrate the soil profile and the compost that has been partially spread. 
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...but must make sure that the 
process is done properly, may 
need broadleaf weed control 

Financial savings, plus 
superior soil 

 
Transport 270 CY, instead of 

540-810 CY  
 

Can be ½ the cost… 

Presenter
Presentation Notes
The site after establishment. Notice the part of the site that wasn’t treated with compost.
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Off-site soil blending 

Blend ratio depends on initial soil 
quality and goals  

• Typically 20-30% inclusion rate 
(compost/soil mix by volume) 

Presenter
Presentation Notes
Compost can also be blended with soil (or related materials) after it has been stockpiled. Notice the native soil color vs. the manufactured topsoil  color.
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Many soil blends available 
to homeowners at garden 

centers / ldsp. yards 

Presenter
Presentation Notes
Blending with a front-end loader. Pushing, lifting and dumping the ingredients can effectively uniformly blend the ingredients.



©  Commercial scale 
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Mulching 
• Mulch applied to the soil surface 
• Around planted materials and on slopes to 

both increase water holding capacity and 
reduce moisture evaporation, and for aesthetic 
purposes (and much more…) 

• Reduces herbicide usage (Round-Up?) 

(What’s wrong with this picture) 
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How Mulch Works  

• Absorbs radiant heat – reduces soil temperature 
• Reduces water evaporation from soil 
• Helps water absorption 
• Reduces weed growth – they use water too 
• Breaks down and adds OM to soil 
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• Conserves moisture  
– Reduces irrigation by up to 70% 

• Reduces soil temperature (8-10ₒF) 
and temperature fluctuations 

• Suppresses weed establishment  
• Improve soil structure and 

increase soil fertility over time  
• Improves erosion control 
          

 
  

 
 

Mulching Provides Many 
Benefits…Well Documented 
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Preferences… 
 

Often more related 
to ‘look’ (and cost) 

than efficacy  
 

(Bark mulch is not 
considered to be a 
recycled product) 
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Woody materials 

Recycled mulch is 
required where available 

Apply 3” layer  

(9 CY / 1,000 SF)        

Coarser Composts  
(and sometimes finer)  
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Lots of options….      
       good and bad 
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Mulching Volcanos 

Can be consequences of 
improper mulching 
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Why are 
Stones 

being used? 
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Not All Mulches are the Same.. 
Material Uses Application Depth 

Bark 
Contains waxes that shed water moving it 
into the soil.  Great to use in ornamental beds 

2” Small chips/nuggets 
3” Large chips/nuggets 

Wood Chips 
Compost fresh chips for a couple of months 
before use. Use in ornamental beds. 

2” Small chips/nuggets 
3” Large chips/nuggets 

Leaves 
Use dry, aged and shredded leaves. Use 
either in vegetable garden or ornamental bed.  4” loose 

1”-2” settled 

Grass  
Clippings 

Only use grass from an herbicide free lawn.  
It is best when dried for a few days.  A good 
source of nitrogen. Use in vegetable garden. 

4” loose 
1”-2” compressed 

Compost 
Inhibits plant disease, builds the soil, and 
provides plants with nutrients.  Use in 
vegetable or ornamental beds. 

1”-2” 

Straw 
Inhibits plant disease and is a good insulator.  
Use in vegetable gardens.  4” loose 

- Type of mulch not specified in ordinance, so you may have to              The Holden Arboretum, 2003 
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Research Shows Some Mulches 
Better than Others for WHC 

Ref: Water retention & evaporative properties of landscape mulches.  
Univ. of CA (Shaw, Pittenger, McMaster) 

Treatment and Depth WHC  
(inches water) 

WHC  
(inches water /  

foot appl. depth) 

Std. Dev. 

Gro-Mulch – 3” 0.91 3.64 0.11 

Yard waste – 5” 1.13 2.72 0.17 

Yard waste – 3” 0.63 2.51 0.11 

Yard waste – 1” 0.20 2.34 0.04 

Composted yard waste – 3” 0.40 1.59 0.15 

Fabric + OGC – 3” 0.35 1.42 0.04 

OGC – 3” 0.31 1.25 0.01 

Bark – 3” 0.28 1.11 0.03 

Xerimulch – 3” 0.02 0.81 0.01 

1” Rock – 3” 0.02 0.09 0.01 

Fabric - - - 

Control - - - 
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Combustibility of Landscape Mulch 

-Most customers will likely want 
to use it, but be smart with it 
-Composted mulches, least 
combustible 

Presenter
Presentation Notes
There are many popular landscape applications for compost. We will review them in more detail. 
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Suggests 
decomposed granite 
or gravel mulches in 

high risk areas 
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Erosion Control and Storm 
Water Management  

Applications for Compost 
 
 
 
  Soil and Water Protection  
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Erosion Control, Storm Water 
Mgt, Mulching Applications 

Coarser, mulchy composts 
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Erosion/Sediment Control 

- National specs exist  
- US EPA supports 

 

Compost blankets  
(berms and socks)   

Presenter
Presentation Notes
Another important application for compost which can improve water quality, is its use in erosion and sediment control. Applications include using it as soil blankets and berms – where sheet erosion occurs. Compost filter socks are also used as an alternative to berms, and have the advantage of being used where concentrated flows of water need to be treated.  
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Coarse compost particles absorb rain energy,  
fine particles absorb water 

Total / 100% contact with soil. 
Extensive rooting 
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Can be staked into place, so 
work on concentrated flows 

Act as a 3-dimensional filters, 
so large sediment capacity 
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Caltrans uses… 

Compost applications, over time, 
blend in with the natural landscape 

Compost berms – 
sediment control 
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Green Infrastructure Applications 

Source: IDNR, Erth Products, LLC, Filtrexx 

Storm water mgt. 
 

Roof top gardens and 
bioretention features 

Presenter
Presentation Notes
Compost is often a component to green roof mixes, they hold and filter water and are now often used in stormwater management.
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Rain Gardens 

Source: SOCCRA, RAA 

Stormwater media  
 

Compost / sand mixes 
similar to bioretention 

features 
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Bioretention Mulches 

Composted, 
stringy (heavier) 

mulches are 
more non-

floating 
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•Nutrient retention 
and release 

•pH 
•Energy (C) 
storage 

•Toxicity 
prevention 

•Root proliferation 
•Aeration 
•Water retention 
•Water infiltration 
and transmission 

•Erosion prevention 

•Pest suppression 
•N mineralization  
•OM decomposition 
•Habitat protection 

Physical Chemical 

Biological 

Teach Customers to Invest in 
Water Efficiency and… 

Healthy 
Soil 
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Healthy Soils Improves… 
• Plant growth and survival rates  

– Ability for ‘plants’ to better handle environmental 
stresses  

– Microbial life, many live symbiotically with plant life  

• Sustainability of landscape / turf / slope         
– Less water, other inputs 
– Lower maintenance costs 

• Erosion / sediment control and  
• Storm water management 
 

Compost and mulch usage assist in creating healthy 
 and water efficient soils ! 



©  

QUESTIONS 

Ron Alexander 
Ron@alexassoc.net 
www.alexassoc.net 

More information: 
- www.compostingcouncil.org 
- www.lawntogarden.org/marketplace 
 

Presenter
Presentation Notes
The composting industry (organics mgt) is so valuable to the US and the world (SOCIETY) – 30-50 year industry??Rodney Dangerfield – we get little respect – part of this is self inflictedWhy are we so valuable (societal benefits), what do we do next?Let’s discuss…. 
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