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Soil Compaction & Sustainable Landscapes

• Portfolio of Landscape Services

• Compaction and Hydrologic Services 

• Hydrologic Services:  The Pervious-Impervious Dichotomy

• Managing Landscape Services
Individual Choices – Cumulative Impacts

• Advance Sustainable Landscaping 
Preserve Undisturbed Landscapes
Minimize Disturbance & Compaction
Restore and Renovate Sustainable Landscapes

From: http://www.buildingsoil.org/

Forest Water Budget

Suburban Water Budget

From: http://www.buildingsoil.org/



Development Changes the Water Budget

From: http://www.buildingsoil.org/

Development Increases Runoff and Erosion

Soil Properties

Bulk Density – material weight per unit volume (g/cc)
-rooting

Porosity – fraction or percent void space by volume

-sand – 25%-50%       clay – 40% -70%       pumice - ???

Permeability – ability to transmit water (cm2)
-size and connectivity of pore spaces

Water

Air

Aggregate

good physical condition poor physical condition 
(compacted)

Soil Compaction

Effect of Compaction on:

Porosity -

Bulk Density -

Permeability -

IIHR Digital Infiltrometer Controller

Hydrologic Services:

Quantifying Site Infiltration 

Suburbanization and Greenspace
Ghosts of Land Use Past Cuyahoga Sustainability Network
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Cuyahoga Sustainability Network

Wade Oval Infiltration

Cuyahoga Sustainability Network

Wade Oval Infiltration
Wade Oval Site 1

Hor ton fc = 1.9 cm/hr
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Wade Oval Site 2
0.33 cm /hr
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Wade Oval Site 3
<0.66 cm /hr
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Cuyahoga Sustainability Network

Beyond Impervious Area-
Cuyahoga Sustainability Network

Cuyahoga Sustainability Network

“Engineered Topography”

Cuyahoga Sustainability Network



Cuyahoga Sustainability Network



Cuyahoga Sustainability Network
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from:  Balousek, J.D. Quantifying Decreases in Stormwater Runoff From Deep Tilling, Chisel Plowing, and Compost-Amendment.  Dane Co. Wis.  SWCD

from:  Balousek, J.D. Quantifying Decreases in Stormwater Runoff From Deep Tilling, Chisel Plowing, and Compost-Amendment.  Dane Co. Wis.  SWCD

>1 inch

from:  Balousek, J.D. Quantifying Decreases in Stormwater Runoff From Deep Tilling, Chisel Plowing, and Compost-Amendment.  Dane Co. Wis.  SWCD

Suburban Subsoiling

•Urban Landuse “types” & Management Communities
School yards Vacant Lots
Athletic Fields Parklands
Residential Yards Rights of Way

•Monitoring Infiltration, Soil properties, Soil compaction

•Evaluation of soil compaction & hydrologic function
cone penetrometer simple infiltration test

•Baywise Landscaping

•Partners
Baltimore City Maryland Master Gardeners
Herring Run and Jones Falls Watershed Associations
Landscapers Grounds Managers
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Conclusions

•Sustainable Landscapes  -

•Modern land development can obliterate landscape services
• Function does not necessarily follow form

•Managing The Portfolio of Landscape Services

• Minimize loss of hydrologic services –
maintain undisturbed soils & minimize disturbance

• Manage for hydrologic function
restore & renovate compacted soils

•Sustainable Landscaping – a better way of doing business

Thanks

Questions?

IIHR Digital Infiltrometer Controller

Hydrologic Services:

Quantifying Site Infiltration 

Cawrse & Associates � Chagrin River Watershed Partners

Cuyahoga Sustainability Network
CRWP 

LID Performance 
Monitoring

EPA National Community 
Decentralized Wastewater 
Demonstration Project

-Bill Schuster &Matt Morrison  
EPA NRML

-Rob Darner 

USGS Ohio District

•Rain garden: max water level
•Pervious pavement outflow
•Pervious pavement soil moisture 
(TDR nests)
•Parking lot surface runoff: 
quantity and quality

IR:  24.0 – 0.74 cm/hr
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Pervious Pavers
DA = 8,200 sf  BF = 0,0006 cfs

Precipitation
Discharge

Cuyahoga Sustainability Network

CSWCD  Rain Garden
Infiltration and Soil Compaction

CSWCD  Site 2
Horton fc = 7.2 cm/hr
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Heterogeneity - Turf Condition
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CSWCD - Site 1
Horton fc = 1.28 cm/hr
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Cuyahoga Sustainability Network

CSWCD Site 1
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CSWCD  Rain Garden
Infiltration and Soil Compaction

Soil Texture 
Feel Test

•Sand

•Silt

•Clay

•Loam

Soil Properties Predict Infiltration & Plant Available Water



��������� �������� ���� !�"���#$%&& ����$�'��()����*�����)(���+��� ����������	��
����
������	�������������������������

Baltimore 1950-1999

Mean Rainfall:

• 100 events per year

• 0.41” per event

• 7.3 hr duration

80% Q from 0.35” � P � 3”

Q50 from P = 1.25”

P � 0.5”� Q17

Rev  � 0.4”~P50

runoff

Drainage
design

Flood control

Infiltration

Pitt and Voorhees (2004) “WinSLAMM and Low Impact Development”.  Presented at 2004 Low Impact Development Conference

Baltimore 1950-1999

Mean Rainfall:

• 100 events per year

• 0.41” per event

• 7.3 hr duration

80% Q from  0.35-3” P

Q50 from P = 1.25”

Euclid Golf
Cuyahoga Sustainability Network

Runoff Ratio
Woods-Grass Fair Condition CN: 43-82
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Runoff Ratio
Woods-Grass Fair Condition CN: 43-82
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Woods-Grass Fair Condition CN: 43-82
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