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ñSoil, Compost, and 

Mulch, Oh My!ò

Presented by:

Ron Alexander, President

R. Alexander Associates, Inc.

ACWD/BAWSCA Event 5/18/19

Improve water efficiency in 

your garden by fixing the soil

©

Thanks Sponsors

Hosts

©

Topics

ÅProduct Usage Trends

ÅComposting and Product Specs

ÅSoil Testing and Soil Mgt Report

ÅCompost and Mulch Benefits to

Plants and Soil

ÅHow to Select / Spec Compost

ÅCompost and Mulch Applications

©

éVarious conservation (urban/agricultural) effortsé

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 !

©

Homeowners (and land 

managers) 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  

©

Often Planting in Damaged and 

Depleted Soils
ÅMost soils have poor  

structure (fine texture)

ïDrainage, compacted, slow 

water percolation 

ïLess water accepted (storm 

water management issue)

ïSignificant erosion

ÅSome low in moisture-

holding capacity (droughty) 

ïInefficient nutrient uptake, 

nutrient loss  

IMPORTANT TO SOIL TEST
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Problem: not often creating landscapes in 

ótrueô or higher quality topsoil, and trying 

to vegetate stressed (and sometimes) 

over-used land
Å Poor structure

Å Lacking macro pores (50% 

concept) and organic matter 

Å Reduced soil life

COMPOST  CAN  BE USED 

TO CREATE  ACCEPTABLE 

LANDSCAPE  GRADE  SOILS 

AND IMPROVE OVERALL 

VEGETATION 

©

Sustainable Landscaping Trends, 

Green Building and Infrastructure

ÅPromotes Healthy Soils 

ÅRecreate/mimic ónaturalô systems

ÅProvide óWater Efficiency Landscapesô 

(WELO),  gain LEED/SSI credits

LID Center

©

Model Water Efficient Landscape 

Ordinance (WELO) is in Effect
Å Applies to all permitted landscape projects 

with landscape area of:

ï 2,500 sf for landscape renovation 

ï 500 sf for new construction

ïñLandscape areaò includes pools, but not 

hardscape

Å Projects must meet water budget, based on 

weather in project location

ïWater budget allows ~25% of area for high 

water use plants (lawn) or pool

ï Vegetable gardens get higher water budget

Å Products

ïRequires 4 CY compost / 1,000 SF

ÅUnless already have 6% OM already

ïRequires 3ò (9 CY/1,000 SF) of mulch ©

Same Trends in Agriculture

WHY?... Food and Ag Sustainability

©

Many 

benefits

Climate 

chnage

Need 

more 

resilient 

soils

Reduced 

water 

usage

©

Compost / Composting

Various types of composts in California

- 100 Commercial / Permitted sites, some 

unlicensed sites because of size / feedstock
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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 órealô 

compost, and will work for your application ©

USE ONLY 

U.S. Composting     

Council

Seal of Testing 

Assurance Program

Use the Right Compost !

©

Participating Composters:

ÅComplete 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

ÅDisclose test data results (lab analyses)
on uniform label

ÅProvide appropriate end use instructions
to end users

Many DOTs and other Specifiers 

(LAs) Require STA compost ©

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 Ä503.32(a) 

Trace metals PASS/FAIL

(Per US EPA standards, 40 CFR Ä503.13, Table 3)

Important Parameters

HANDOUT AVAILABLE FOR MORE DETAIL

©

Can often get more detailed (and 

historical) data from these composters ©

ReScape Compost Spec
Property Test Method Unit of Measurement Requirement

pH TMECC 04.11-A

Elastomeric pH 1:5 slurry method pH

units 6ï8.5

Soluble salts TMECC 04.10-A

Electrical conductivity 1:5 slurry method

dS/m (mmhos/cm) 0ï5 or 0-10

Moisture content TMECC 03.09-A

Total solids & moisture at 70 Ñ5 ÁC

% wet weight basis 30ï60    (35-55)

Organic matter 

Content

TMECC 05.07-A

Loss-on-ignition organic matter method (LOI)

% dry weight basis 30ï60

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%

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   2ò-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 Ò20:1

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

>19 and <41
>500 and <1100

- Heavy metal content spelled out

- Additional parameters (?), participation reqôs.

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.)

©

Property Test method a Requirement

pH TMECC 04.11-A

Elastomeric pH 1:5 slurry method pH

6ï8.5

Soluble salts TMECC 04.10-A

Electrical conductivity 1:5 slurry method

dS/m (mmhos/cm)

0ï10

Moisture content TMECC 03.09-A

Total solids & moisture at 70 ± 5 °C

% wet weight basis

30ï60

(40-60)

Organic matter

Content

TMECC 05.07-A

Loss-on-ignition organic matter method (LOI)

% dry weight basis

30ï70

(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

EXAMPLE Particle size based on end use

©

Commercial Composting

Facility óWalk Throughô

Surface area phenomenon

©

Microbes:

ÅOxygen   

ÅFood (C/N)

ÅWater

Various Methods 
(Technology levels, Sizes)

©

Feedstock Reception
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Size Reduction

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

©

Site Layout

Organized, 

materials 

flow in one 

direction

©

Turning Windrows

Forced air instead of turning
©

Aerobic Process
Oxygen Demand

Composting 

high rate and

stabilization

Curing

0

1

2

3

4

5

6

7

Screening Storing

©

Monitoring Temperature

High-temperature composting phase ©

Lower-temperature 

curing phase

25 26
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Screening

Screening (sizing for 

specific applications)

©

ÅYard trimmings

ÅFood residuals

ÅManure

ÅBiosolids*

ÅIndustrial by-products*

ÅMSW* (no SSO)

Typical Compost Feedstocks

*Not OMRI Listable

©

Feedstock differences, pros & cons
(show examples later) ©

Test to Understand Soil 

Characteristics
ÅPhysical (structural): 

ïTilth, infiltration, porosity, bulk density, 
aggregation, texture* (mix of sand, silt and clay)

ÅChemical: 

ïNutrient content, salinity, pH, organic matter, 
mineral content* (parent material)

ÅBiological: 

ïBiomass, biodiversity, biological activity, disease 
suppressiveness

*Not affected by the addition of OM

Help to prescribe remedies, and in plant selection

©

Understand Your Soil
ÅSoil testing is very important and often forgotten 

ÅSoil analysis shall include:

ïSoil texture, infiltration rate, pH, EC, Na, OM    (basics)

ïOften provide recommendations

ÅWELO recommends amending soil to get to 6% OM (dw), plus 

providing organic forms of fertility

ÅTesting done by universities and private labs

©

Make sure that your 

landscaper tests the 

soil and

Work with labs that 

provide adequate 

explanation of soil test 

data é 

Explain ñwhyò and 

ñwhat to do nextò

Ask questions ïhave 

them explain data to 

help in education

31 32
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Soil Report 

Tip

ÅOrder organic 

recommendations, or 

WELO or ñBay-Friendlyò

ÅCan ask for 

recommendations to 

bring SOM to 6%

ÅCall the soil scientist

if you want help 

interpreting!

Resources:
List of Bay Area soil labs:  

http://cesonoma.ucanr.edu/files/27431.pdf ©©

What is it?

ÅTopsoil ïthe surface or upper part of the

soil profile, naturally generated medium

ïConsists of sand, silt, clay (mineral fraction)

ïOrganic matter ïvarying types

ïTrace amounts of nutrients

ïWater

ïLiving creatures

BASICS ïSOILS 101:

©

Soil Texture

©

- The amounts of each size
particle determines the textural
property of the soil (grid system)
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©©

Functions

Soil provides

ÅA physically stable medium for plant growth

ÅActs as a repository for plant nutrients and

water

ÅMedium for microbial (and other) life

Plus environmental benefits é
- Acts as a biofilter ïbinding and degrading pollutants 
- Absorbs runoff (and reduces erosion)
- Sequesters carbon 

We can help soil to properly function if we 

re-establish the carbon cycle

©©

-Complex system, interdependent .. Feed with Carbon 

(soil and plant symbiosis ïmycorrhizae, etc.)

-Presence of certain creatures and their population affect others
©

Soil Components
The 4 Parts of Soil

Mineral
Matter
45%

Soil
Water
25%

Soil
Air
25%

organic
matter

5%

About ½ of 

the soil 

volume is 

solid 

particles

About ½ of 

the soil 

volume is

pore space

NEED POROSITY !!
(OM highly variable, but very low   

in most regions of California)
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Compost and Mulch as a 

Drought Management Tool 

ÅAmending soil and/or mulching can help reduce 

the dependency on irrigation (reduce water 

usage volumes) 

ÅAssist plant survivalé. 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
©

Choosing the Proper Product
ÅUnderstand the application (specific end use, 

details of application)

ÅObtain product test results (get help with 

interpretation)

ÅBuy certified / Listed products

ÅKnow the Supplier (are they educated?)

ÅGet samples, test data and end use 

information from supplier ïup-front

Å If purchased in bulk, inspect the product 

before it is dumped

List of composters can be found on USCC website
https://compostingcouncil.org/participants/

©©

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

©

Soil 

Amending 

Compost
(often 3/8ò screened)

©

Lots of carbon-based mulches are usedé

Bark and recycled wood is common

©

Coarser Compost for Mulching 

(and Erosion Control / 

Storm Water Management)
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