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oils disturbed by construction or other heavy

disturbance can be changed dramatically. Erosion

resistance and desirable vegetative cover must be

regenerated at the project’s end. However, the func-

tioning soil system needed to attain these objectives

is usually lost following excavation and removal, or is altered by

compaction or burial of preexisting project-site soils. Research

into California’s resilient native soils and plant communities

suggests that appropriate treatments can return disturbed

substrates into functioning soils that infiltrate stormwater,

resist erosion, and sustain desirable vegetation cover without

ongoing supplemental irrigation.

Because native grass and other native
plant species have adapted to survive in
extreme conditions—from mudflats to
mountaintops—native plants may appear
to be ideally suited to provide cover on
highly disturbed and degraded soils. Yet,
the self-sufficiency of these plants is not
solely due to inherent plant characteristics,
but comes in large part from the ability of
native plants to partner with natural soil
system processes that start at the surface
and extend deep into the earth.

A series of UC Davis Soil and Revegeta-
tion Lab research projects, highlighted
below, evaluates how robust and regionally
appropriate native plant communities are
supported by the natural soils on which
they grow. The premise of this research is

amount of organics.

that these plants are sustained by basic,
essential soil processes, including soil—
water relations, nutrient cycling, and soil
biology. If these same processes could be
regenerated on a disturbed, barren, erosive
substrate, then, logically, a regionally
appropriate plant community could also be
regenerated.

Although some lab-based tests con-
ducted for the research evaluated indi-
vidual plant—soil interactions, most of the
research tests of soil resource treatments
took place on actual disturbed construction
sites. The field trials have been installed on
sloped sites in Contra Costa, Lake, Mendo-
cino, Mono, Placer, San Diego, Shasta, and
Sutter Counties. Commonly available con-
struction equipment and materials were
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Shoreline native grass and coastal shrubs along roadside at San
Francisco Bay. Grasses were seeded after roadside construction, but first
the soil was treated to increase rooting depth and provide a minimal

used. In all cases, plants grew to mature
size without irrigation.

Soils are complex systems. However, a
functioning soil must, at minimum, be
able to infiltrate rainwater, store it, allow
deep rooting, cycle nutrients, and support
microbial activity to allow for sustained
plant growth (Singer and Munns 2006). An
understanding of these basic soil resources
and processes was synthesized into a
five-step “Soil Resource Evaluation System”
to help guide when and how to treat harsh,
drastically disturbed sites (as well as how to
know when conditions are adequate and
treatment is ot required) (UC Davis
2008). Field trials using the general
strategy outlined below resulted in
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successful revegetation and erosion
resistance on a variety of barren, erosive
problem slopes in California. Although
observations are drawn from highly sloped
field trials, the intent here is to evaluate the
potential benefits of restoring basic soil
processes on common disturbed, degraded
soil situations with grades of less than 3:1
(h:v).

Step 1. Identifying the Reference Site:
A Functioning Soil-Plant System

A reference site is an indispensable tool
to indicate what will grow on a drastically
disturbed landscape. It is important to
locate reference site examples, walk them,
and document how their characteristics
relate to the revegetation project plan.

The reference site does not have to rep-
resent a fully diverse, undisturbed, intact
plant community from a botanical reserve
or state park. In fact, the site is especially
useful if the area had been previously
denuded and had reestablished on its own
with native species. This “disturbed-but-
revegetated” condition keeps one from try-
ing to copy and re-create a natural soil that
may have been centuries in the making,.

Although it is possible to build up a
harsh, barren site into one of a range of
revegetated community types, it is best to
take an example of existing, acceptable
vegetative types and investigate the soil
resources that are needed to support them.
Identifying this reference plant commu-
nity guides expectations to what might be
sustainable under regional site conditions
because the reference site has, evidently,
persisted through a range of good and bad
growth seasons.

The practical, empirical example of a
working soil—plant system is an invaluable
guide for identifying needed soil treat-
ments. Look for a reference site with an
acceptable vegetative cover and similar
aspect, gradient, and geology to the project
site. Then look for signs of successful ero-
sion resistance, such as an accumulated
duff layer and evidence of soil regeneration

of the upper soil (or “A”) horizon. A dark
upper layer can be an indicator of soil
organic development. Sites that are “bleed-
ing” from erosion will show a bare mineral
surface, gullies, or sediment fans. Also,
contrast the texture between the two sites
(e.g., sandy loam, heavy clay, gravels). Soil
texture can be evaluated visually, and by
learning to manually “feel” the clay or sand
content of different soils.

If the reference site is an acceptable
example, start looking for soil character-
istics that need to be regenerated on the
impacted site, including rooting depth and
compaction. If access to a nuclear gauge
compaction test, such as engineers would
use, is lacking, compaction can be roughly
assessed by simply noting the level of
resistance on the reference and disturbed
sites when swinging a pointed pick into the
ground. Soil structure and rooting depth
may be difficult to determine without
digging a soil pit, but the soil profile can
sometimes be observed in nearby excava-
tions or road cuts.

The reference site findings are then
compared to soil characteristics on the

Potential reference site: purple needlegrass
(Nassella pulchra), coastal sage (Artemisia
californica), and coast live oak (Quercus agri-
folia) on a north slope bench cut, Highway 24
near Orinda in Contra Costa County.

degraded project site to identify any of the
basic soil deficiencies, discussed below,
that need to be corrected.

Step 2a. Regenerating Site and Soil Hydrol-
ogy: Soil Water Infiltration and Retention

Natural plant—soil systems infiltrate
winter storms and hold moisture that
sustains vegetation over the summer. For
disturbed soils, the first step to regenerat-
ing soil hydrologic processes is to keep
exposed soils protected and stabilized while
replacement vegetation cover gets estab-
lished. Surface erosion control measures
are typically applied at the completion of
construction and development work on
disturbed, exposed soils to protect the soil
surface particles from dislodging from
winter rain impact. Coupling surface
erosion-control measures with site-appro-
priate treatments to restore infiltration, as
reviewed below, significantly increases the
ability of the site to manage winter storm
inputs. This infiltrated soil water also plays
a critical role in establishing and sustaining
vegetation by providing moisture during the
dry summer season.

From short-term erosion control to long-term
erosion resistance

Site construction changes the pre-
existing site topography. Cutting portions of
existing slopes steepens them and removes
part of the lower slope. The resulting
steeper slope is exposed to the erosive
potential of the same flow from above and
rainfall on the bare surface. Therefore, the
first concern of disturbed site regenera-
tion is diverting “run-on” stormwater from
above, away from the exposed, steepened
slope. This is typically accomplished by
routing the “run-on” through or around
the project site in hardened/strengthened
flow paths built as coir-lined swales or rock
or concrete ditches.

The second concern is protecting any
exposed, bare soils from raindrop impact.
The most common approach to erosion
control is to apply a surface protective
layer—compost, seeded grasses, and
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