


Soil and Compost

Soil Formation, horizons and ecosystem
Organic Matter

Mulch, Compost and Humus

Compost — the basics

Hornsby Bend



Why Worry About Soil?

It’s the basis for crop production

It cycles most of the nutrients and is a huge
C sink

It can be degraded or lost easily

It takes hundreds to thousands of years to
make an inch of soll



Formation of Soill

Climate

Parent Material (rock)
Topography

Time

Living organisms
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Nature and Properties of Soil
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Soll Building Blocks

« Sand — largest particle, lots of pore space

o Silt — small particles, moderates effects of
sand and clay

» Clay — very small particles, sticky, doesn’t
breath well
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L . Global Soil Regions
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http://en.wikipedia.org/wiki/File:SOIL_PROFILE.png

Soll Depth

 Defined by depth to restrictive layer — rock,
heavy clay, etc

 Shallow — 10 to 20 inches deep
* Deep — 36 to 60 inches

Per Arizona Extension



How much water will my soill
hold?

Soil Type In 2 Feet In 3 Feet
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The Micro Living Room

SURFACE AREA IN 2 TABLESPOONS
OF SOIL EQUALS ONE CITY BLOCK
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Warstw, mesicdos and
metabotites bom
plonty, arsrmabs and
microbes:

First trophic
level:
Photosynthesizers

The Soil Food Web
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Symbiosis

LYNN MARGULIS DORION SAGAN
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e The idea of evolution

driven by competition
may be incomplete
and is instead based
on cooperation,
interaction, and
mutual dependence
among organisms



An Acre Beneath Our Feet

S T

Protozoa billions

Algae billions

Elaine Ingham, Soil Foodweb.com




The Nitrogen Cycle

Gaseous
Losses (No, NO,)

Organic Residues
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COE In

Fossil Fuel
Atmosphere
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Dung Beetles
Burrowing creatures can greatly enhance
fertility, air and water infiltration




Collembola - Springtails




Nematode trapping fungi




Mycorrhizae fungi
greatly extend root systems
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Compost



Benefits of Compost

Recycles organic materials

Builds soil structure and improves aeration
and moisture properties

Cycles and releases nutrients for plant use
Foundation for life in the soil



Compost Methods
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Or Large Scale

At Hornsby Bend




Hornsby Bend
Biosolids Manac

Residuals and Biosolids 2014: Sustainability Made Simple: Facilitating Resource Recovery
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Homsby Bend

Biosolids Management Plant
Processing Areas and Pads
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Residuals and Biosolids 2014: Sustainability Made Simple: Facilitating Resource Recovery



Centralized Biosolids Processing

» Thickening

« Anaerobic Digestion
» Belt Pressing

« Land Application

« Composting

« Cogen

Residuals and Biosolids 2014: Sustainability Made Simple: Facilitating Resource Recovery 0




L
1

g

i SR s i 5l
- : .

_ A City of Austin s
Amnkvxa:: Utility i_‘i v.-"!
Homsby Bend

Biosolids Management Plant
Processing Areas and Pads

Praduces by GO Sewices [3725]

Residuals and Biosolids 2014: Sustainability Made Simple: Facilitating Resource Recovery
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and refurbished digesters

Residuals and Biosolids 2014: Sustainability Made Simple: Facilitating Resource Recovery




New Cogene

875 kKW cogenerator
Electricity and Heat
Net Zero energy facility

Residuals and Biosolids 2014: Sustainability Made Simple: Facilitating Resource Recovery










Hornsby Bend and the Urban soil ecosystem

Inputs = N and C drawn from soils - food, landscaping
Outputs - N rich “wastes” and C “wastes”




City of Austin City of Austin

% Austin Water Utility m

Hornsby Bend Biosolids Management Plant v,

Austin Water Utility

Microbe “Farming” for Recycling - Working with Ecosystem Cycles




| Belt Press Thickening

Fina




All Curbside Yard Waste

15% of Austin’s Solid Waste
100,000+ cubic yards per year




Composting

Yard Waste
and Biosolids =




Composting — aerobic process — 130 - 170 degrees F

Kills pathogens, weed seeds, breaks down chemical compounds

“Scarab’”’

windrow turner




COMPOSTING
Curing 3-6 Months
Screening

Sales through area
vendors

DILLO DIRT~
USED HERE

First Biosolids Composting Program in Texas 1987

Twice honored with EPA National First Place Award



City of Austin
Zero Waste Initiative

 Progressive reduction in waste
* 90% reduction by 2040

» Food waste

« FOG

Residuals and Biosolids 2014: Sustainability Made Simple: Facilitating Resource Recovery e







The Center for Environmental Research

MISSION PARTNERS
« Urban Sustainability and Ecology ° The City of Austin Water and Wastewater Utility

* Research and Education * Universily of Texas
* Texas AAM University
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‘ PLANT OPEN TO VISITORS
* SUN UP TO SUN DOWN g 2
1 HORNSBY
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“Sustainability™

* “meets the needs of the present without
compromising the ability of future
generations to meet their own needs.”

- The Brundtland Report






