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Before Cities: Understanding soil:
... a living resource

Healthy soil, the foundation of vibrant native forests, was commonly thought
as “Dirt”. This material was considered by pioneers in the early developmen il .
of cities until very recent times, a plentiful & expendable waste product. Soil components:

* “The Dirt”
(mineral part)
— sand
— silt
- clay

e Air and Water

* Organic Matter and Soil Life
creates structure: aggregates, pores, resistance to compaction

Puget Sound “Dirt”: “ | From Dirt to Soil —it’s alive!

Soil horizons & their evolution

Left by glaciers & volcanoes
* Bedrock (R) weathers
glacial till: unsorted mix of clay, silt, sand, gravel, and boulders physically & chemically to subsoil (B)
hardpan: till compacted under glacier Biological processes create
. topsoil (A) and organic (O) horizon
outwash soils: layers sorted by water - s

lake/marine bed soils: clay & silt 6 = : Healthy soil...nealthy trees

. : nutrient cyclin
settled in lakes & estuaries = I
cat ion exchange

volcanic ash: light, fe s disease protection
(mostly blown east ur Lascaues) water supply
mudflows: mixed size, compact - like till gas exchange

root space
LLeann about Puget Seund soils at:

USDA-NRCS
“Soil Biology Primer”




After Cities (i.e. After Construction)

What Changed? The world around us.
With the soil went the trees...both older trees that could not tolerate grading
and compaction along with the future of new trees planted in “dead” 4’ x 4’ bits
of ground surrounded by paved surfaces and filled with potting mixes. With
the trees went the wildlife and the human liveability of urban centers in
exchange for suburban sprawl we now recognize as a form of cancer for
which a cure must be found.

The Soil / Forest / People Conmnection
as forests have become cities
1972-1996: Amount of land with 50% tree cover decreased by
n Puget Sound region (from 42% of land down to 27%).
Impervious surface
(roads, buildings)
_ increased
proportionately)
WA population
doubled 1962-98.

+2.7M by 2020 !

What if we don’t change? chinook Salmon

e T, I
Pollution ;
Erosion
Salmon decline
Flooding

& property
damage

Drop in property value

INCREASED PUBLIC SAFETY RISK

The Soil / Forest Connection
as forests have become cities...
1972-1996: Amount of land with 50% tree cover decreased by

Impervious surface

(roads, buildings)
-~ increased

proportionately.

The Soil / Forest / People Connection
as forests have become cities
1972-1996: Amount of land with 50% tree cover decreased by

Impervious surface

(roads, buildings)
— increased

proportionately)

WA population
doubled 1962-98.

+2.7M by 2020 !

Trees fight for
their lives inthe =
urban environment

€




Tree abuse...

e

PRESCRIPTION:

Rehabilitation requires :
1. coordination — with applicants before design begins.

2. coordination -- city staff with development applicants and with each
other)
3. coordination -- city staff with contractors during construction

...Most effective if codified

i.e. signed by elected or appointed authority

liree Protection
Best Management Practices (BMPs)

RULE OF THUMB:

Retain and protect the SOIL under the tree to save the TREE

- Establish balanced tree protection standards
restrictive requirements often result in tree loss

- Require tree inventory with project submittal
accurate grade at dripline as important as location

- Require tree protection to be represented on plans
if it’s on the plans, it’s in the contract

- Integrate tree protection with TESC requirements
ensures ongoing monitoring and maintenance

After the “wake up call”

What Now? The CURE...or at least a prescription to
reverse Tree Loss.

With recognition of a problem comes hope for a solution.
Rehabilitation requires :
1. early intervention (before design begins)

2. coordination (city staff with development applicants and
with each other)
3. coordination (city staff with contractors)

Design review
process

Working proactively with
developers to preserve urban trees
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Running conduit through

Tree... & Soil
prreservation
Wrong!

roots (carefully!)

A successful project:
healthy trees!

e

Right — fence to protect roots
N R

into roots along ROW....

'ﬁ !g,ﬂ - not ideal (grading cuts
2t ... but a lot better!

Cranes, Lanes, and Automobiles ...all have Street tree protection
to work together....safely. measures In action

Boxes, Boxes...

And more BOXES!!




TreeS inspire creative solutions!!!

Open Trenching & Root Protection

Occasionally, the best protection is to move
the tree.

« 80,000 pounds of cherry tree.

ROUTINE INSPECTION...

...The most important BMP!!!!

The AIR SPADE
at work.

SRS




TREES BEFORE ...and AFTER Seattle’s
forester dedicated to development oversight

Trees & sigewalk The tI'€€ has the ROW.
Construction oy e

=
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INTERLOCKING PAVERS-- Rubber---yes RUBBER sidewalks...

MAKE ROOM FOR TREES -

A Creative Application




3 Broadview Green Grid, Seattle
Trees’ an Important tool to (right after Oct. 2004 “100 year” storm)

manage STO R M WAT E R « Compost-amended soil in bio-retention swales

« Erosion control with compost blankets, berms, and socks

High Point, urban
redevelopment
« Swale drainage system

« Compost-amended
soils on entire site

* Tree preservation

Tree protection at High Point
— fence to protect root zone




Tree protection at High Point Tree protection at
— fence to protect root zone High Point

¢ NOTE: silt fencing installed
outside tree protection fence

TREE PROTECTION as a TESC
BMP minimizes potential conflict

University Ave. project New trees in
structural soil

Tree pits along “The Ave”

g

P

ELEVATION

Structural Soils
— where trees meet pavement

Silvacell

Example of Emerging Technology e

To promote the healthy growth of Cornell University
urban trees ...to maturity. .
CU-Structural Soil™

go to Outreach>Structural Soil

Lsing CL-Structaral S04l In the Lrbas Enyir




The Case for CU-Structural Soil™:

Wity dho e mareed I, mhat s e, s B b b s

Structural Soil
Benefits

* Maintains spaces
(macro-pores) for
air and water,
and root growth

Provides
foundation
for paving

Prevents/reduces
root heaving of
pavement

U Strmmal Sedl ™ Basies

Structural Soil
components

Angular crushed
rock (maximum
spaces under load)

Clay or clay loam
(nutrient holding)
Organic (compost)

Stabilizers, etc.
(proprietary mixes)

image from
CU-Structural
Soil™
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Trees in Parking Lots and Plazss:
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How Structural Soils improve tree health, stability

The role of seil volaase on tree growth
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Typical street tree detail
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Other, non-patented i
structural soil
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Links to useful soil BMP specifications:

“Building Soil” Guidelines Manual
for Implementing WDOE Soil
Quality & Depth BMP
(includes APWA & CSI specs)

WsDOT “Soil Bioengineering” specs

Seattle “Natural Drainage Systems” specs




