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- Clay-organic
matter complex

Ilvmg organisms in
which plants grow.
(Brady et al.)
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Urban sons

High variability
Mostly carbon starved
Mostly compacted

massive or degraded soll structu
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Nutrient and pH imbalanced (Can n

ohytotoxic)

_ow microbial biomass

Profile may be buried, removed or



Waste and nutrient recycling
Urban landscaping & wildlife habitat
Soll carbon seqguestration
High-intensity urban agriculture

Heat and storm water volume reduction



Soll Quality

The capacity of a soll to function within an
ecosystem to sustain biological
productivity, maintain environmental
guality, and promote plant and animal
health (Soil. Sci. Soc. Am., 1996).



Most urban soils have
degraded quality...



How do we rebuild
brown infrastructure?



...Begin with evaluation of soll
guality indicators.



Soll Quality Indlcators Y] 2t
Total organic carbon v N
Bulk density (Compactlon) {4
Avalilable water capacity
Aggregate stabllity
Respiration
Electrical conductivity & pH

Infiltration
Earthworms
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Then, iImplement
the right practices...



Soil Rehabilitation

Reduce impervious surfaces
Loosen compacted solls
Reduce luxury fertilization
Reduce over-liming e
Use compost-filled trenches & “*  “elgsr .
vertical mulching

Plant deep-rooted, herbaceous
vegetative treatments & cover crops




Root Systews of Prairie Plants
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Herbivores

Plant-based

Microbivores

Decomposers (protozoa,

(bacteria, fungi) nematodes)

Soil organic matter

Detritus-based

fOOd Web m '\——'/
e Predators
(mites, some beetles,
i centipedes, etc.)

Stabilized organic matter
(Heterogeneous pool of slowly decomposable, f 4"
physically protected, compounds) ‘
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Figure 2. Effect of increasing organic matter on available water
capacity of silt loam soils. Adapted from Hudson, SWCS, 1994.










Protecting Urban Soil Quality:

nles for Landscape Codes and Specifications

Soil texture Ideal bulk Bulk densities that ~ Bulk densities that
densities may affect root restrict root growth
(g/cm3) growth (g/ cm3)

(gf’cm3)

Sands, loamy sands <]1.60 1.69 >1.80

Sandy loams, loams <1.40 1.63 >1.80

Sandy clay loams, 1.60

loams, clay loams <1.40 >1.75

Silts, silt loams <1.30 1.60 >1:15

Silt loams, silty clay

loams <l1.10 1.55 >1.65

Sandy clays, silty clays,

some clay loams (35- <1.10 1.49 >1.58

45% clay)

Clays !>45% clav! <1.10 1.39 >1.47







Target K, of 1.5-2.6 in. hr?

for planting media

(http:/lwww.dnr.state.oh.us/tabid/9186/def
ault.aspx)

SO |

Compaction limits rooting
and hydraulic conductivity



Brown Infrastructure

Can improve water guality
Can help minimize long-term costs
Can improve aesthetics and habitat quality

Can increase productivity of urban
agriculture

Can help mitigate channel erosion
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Building) So-l

Guidelines and Resources

For Implementing Soil Quality and Depth BMP T5.13

in WDOE Stormwater Management Manual for Western Washington

http://www.buildingsoll.org/tools/
Soill BMP Manual pdf

Du’wo;’ and sl 'r_-. ng laboratones, and !Le"n atian language n
APWA an¢ CS! formals

http: //30|Is usda gov/sgi/assess
ment/assessment.html

2010 Edition

Summary

Soll quality is crectly refated 10 stormwater detantion cagacity, and so
the hagalth of streams and aquatic rasources in e Pacific Norhwest
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Soil Quality Indicators

O

Total Organic Carbon

Total vegamic carbon (TOC) s the carbon (C) stared in soil
organic matter { I\I( Iln..u ic carbon (OC) enters the soil

Lo wis

\oj Soil Quality Indicators
Bulk Density

Bulk density s an midscator of suil compaction. It is

also protects SOM from mscrobial mimeralizalion
Extraceable aluminum and allophanes (present in voleans
3ols) can form stable compounds with SOM (har ressst
microbsal decomposition. Warm temperatures decrease
SOC comtent by

incrcasing decomposstion rates, while high

Inocaty . Test

USDA Natural Resources Conservation Service P

Funeoon

calculated as the dry weight of soil dsvided by its volume
This volume includes the volume of soil particles and the

solumne of nores amone soil curticles Bk density 1
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) Soil Quality Indicators

Soil pH

Soil pH generally refers to the degree of soil acsdity or
alhabinmaty, Chemically, it is defined as the logio hydrogen
wes (H-) in the soil solation

o ld;upH of 7

The pH scale manges from 0
1x considered neutral, If pH values are

Fencion
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2/ Soil Quality Indicators

Dynamic - Eahworm abundance and sctvity trend
with the smount and quality of plant residues, which
provide food and mulch for habitar, Mulch heldps mainnaen

Earthworms

Earthworms are native 1o non-glaciates] arcas of Narth
America, but poo-native species from Eucope and Asia also
exist here, Earthworms

soil medsture and modemtes sol microclimate, providing

- ¢ teme for carthworms 1o migrate and cscupe high
are classified mto three groups

based on thewr habitat. Latter-dwetlers live in the hiser
t plant residues, and may be absent in plowed, litter-
il AMineral astlode

temperatures, No-till and other conservation
practices create sdeal condions for carthworms. The

population in no-till lelds can reach rwo 1o three tmes that

wllers liue i tanenil thut ¢ ek in





http://www.cuyahogaswcd.org/
http://soils.usda.gov/
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- /" Rebuilding bmwnlnfrastructure A R
'~ one parcel atatlme*... ' o




