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Purpose:

To illustrate soil functions,
properties, and spatial diversity
germane solls germane to issues
of on-site waste treatment of
septic wastes.
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Soll
The dynamic biogeochemical
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— atmosphere
hydrosphere —
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What is Soil?




IT's NOT DIRT!

Whose Definition?

Engineering?

Geological?

Soil Science?







Soil Fungal Hyphae

Colinization of Soil Bacteria in a Macrovoid

Bacteria

Clay Particles
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Functionality of Soil Systems:

Partitions Earth’s energy

Life support system to sustain global
biosphere ecosystems

Plant growth medium

Living filter to purify water supplies

Reactor to remediate and biodegrade wastes
Foundation for construction activities
Construction material
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Global Soil Regions




U.S. Soil Regions




Soil Block Diagram

Soils Map with Color Coded Soil Patterns
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Dark
Organic-
Rich Soils

*Texas Blackland Prairie
*Gulf Coast Prairie

Red Deeply
Weathered Soils

* Tropical Countries

* East Texas Piney Lands

Red colors
indicate well-
drained
conditions—no
watertable
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Carbonate-Rich
CalicheSoils

- Edwards Plateau

*Grande Prairie

East Texas
Forested Soils

® East Texas Western
Coastal Plain

* Gray streaks and iron
nodules indicate seasonal
water table)
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Forested
Soils With
Iron Pans

*East Texas Piney Woods

 Flatwoods

Shrink-Swell
Clayey Soils

® Gulf Coast Prairie

* Texas Claypan

Gray colors indicate
long-term watertable

Shiny Slickenside
Surfaces
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Shrink-Swell Solls

Unique Landform with Shrink/Swell Soils--Gilgai
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Honduras Honduras
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Physical attributes:

Water retention
Water transport
Soil Structure
Shrink/swell
Surface area

Soil texture
Restrictive layers
Root distributions
Watertables

Soil depth

Functions of Particle Size in Soil Systems




Granular Soil Structure

Soll Structure In Thin Section
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Dye Tracers
Outline
Blocky Soll
Structure

Blue stained areas
are the “fast
tracks” of water
movement

Red areas are the
“slow tracks”

Soil Structure, Roots & Water Movement
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Macropore Flow
Observed with
Dye Tracers

Clay and Organic Coats on Structural Units
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Clay
Coatings on
Soil Peds

Clay Coating

\

Soil Matrix

Soil Water Relationships
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Chemical Properties of Salls:

* High surface areas
Electrochemical systems
Cation adsorption—Ca, Mg, K, Na (+ cations)
Anion adsorption—PQ,, NO, (- anions)
Clay and OM contents & chemistry
Iron/aluminum oxyhydroxides
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Soll Flocculation:

Ca-enriched soils

Strong aggregation

High infiltration and water flow
Stable OM/clay complexes
High biological activity

Good soil quality

Soil Dispersion:

Na-enriched soil systems
>15% ESP or > 13% SAR

Low biological activity—root & water
restrictive

Mobile OM in alkaline systems

Decreased infiltration, permeability, and water
flow

Anaerobic or poorly aerated
Enhanced soil and water erosion
Soil degradation—poor soil quality
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Na-rich Soils— South and West TX

Limiting Factors
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Summary:

Soils fundamental to life on earth

Soils are multifunctional landscape bodies
Soils are electrochemical systems

Soils determine bioremediation quality
Soils are living filters of water

Soils subject to physical and chemical
degradation
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Silver Linings
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