The goal of these workshops is to give designers,
builders and managers the technical details
necessary to properly design, construct and
maintain LID facilities.

E JHD principles and practices.
—
[ Jﬂends in LID/GSI application.

1 @il compaction and ESC.

- Site planning tools to protect native
'g] soils and vegetation and create
desirable communities.
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Low Impact Development Principles and Practices

A land use development strategy that

emphasizes protection and use of on-

site natural features to manage
Jitormwater.

Integrated engineered, small scale
stormwater controls.

introduction

Low Impact Development Principles and Practices

Used at the parcel and subdivision
scale: site scale necessary but not
sufficient...regional land use
planning critical for effective
Jitormwater management.

Primary goals: 1) no measurable

impacts to receiving waters; and 2)

maintain or more closely approximate

pre-development surface flow volumes
gt Jﬁuﬂ durations.
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LID Objectives

* Protect and restore native soils/vegetation.
Reduce the development envelope.

Reduce impervious surfaces and eliminate effective
impervious area.

Manage stormwater as close to its origin as
possible.

Integrate stormwater controls into the design—create
a multifunctional landscape.

Reduce concentrated surface flow, minimize stormwater

contact with impervious surfaces, and increase
stormwater contact with soils and vegetation.

introduction
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Comprehensive Stormwater Management Program

* Land use planning - Existing problems

« Standards equal to - Public education &
Ecology’s involvement

« Site plan review - Watershed or basin

- Construction site planning
inspections * Monitoring

* Maintenance - Stable funding

« Source control

« Illicit discharges &
problem response

From Puget Sound Water Quality Management Plan

introduction
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Integrating Nature Back into the Built Environment

City of Portland...
what happens when
you turn a bunch of
LA’s loose.
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Integrating Nature Back into the Built Environment

Headwaters = .
Apartments SW
Portland. .
Enee,

Integrating Nature Back into the Built Environment

B — —

Europe’s lead driven
by regulation?

Hydrology redefining the urban landscape

GSI to protect receiving
water will significantly
change the built
environment aesthetic
and influence other
social and [f
environmental issues.
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Whole Systems Design

Solar array in
Europe.

Kroon Hall, Yale
School of Forestry
and Environmental

Studies.

Re-tooling our education programs

Innovation will require
engineering programs that
deliver interdisciplinary civil/
hydrology/ecology degrees.

and us

Soil Compaction and TESC

The typical construction approach is to strip, cut, fill and pound.

site planning and protection




Vehicles and Soil Compaction

- 11 x 28 tires with ' Q - »”
e & {25l and wheel oad 4. 660bs, Compaction can extend 24"+
+

ressure N
pre with heavy loads on wet
soils.

+  Compaction usually in top
6-8 inches of soil for
tractors weighing less than
10 tons/axle.

- Track v tires inflated to
higher pressures...
compaction appears to
increase with increased tire
pressure.

‘Soil condition

U of Missouri and Minnesota Extension

site planning and protection

Management of large clearing and grading operations is
expensive and time consuming.

site planning and protection

Without proper planning and TESC, construction
sites can generate high sediment loads

Stream biota significantly
reduced at SS levels of 50-80
mg/L (Corish 1995).

Schueler reported median TSS
concentrations of 4,145 mg/L
leaving construction sites with
no TESC and 283 mg/L with
TESC.

site planning and protection
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Minimizing site disturbance, as well as good TESC,
necessary to protect aquatic resources

Site design.

- Construction
planning.

- Training.

Equipment.

site planning and protection

MP_T5.30 Full Dispersion

_1o8th Avenue N.E
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Kensington Estates

_Total acres:
: 23.92
el S Lots:
103 (4,143 sq ft ave.)
*, Open space:
¢ 15 acres (63%)

Effective impervious area

approaching 0%

10/21/2014

Design for small contributing areas

site planning and protection
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Conventional developmel

etention storage | Detention storage
educed (i requ (
B 2o

Low impact development
reduce development envelope
and use bioretention
and use minimal excavation foundation
and use 20’ wide permeable road

Total
Hydrologic modeling comparing a conventional development and the flow
reduction benefits from individual practices for a low impact development
design. The 24-acre till-mantled site in southern Puget Sound has 103 lots and

was modeled with Western Washington Hydrologic Model (adopted from AHBL,
2000).

site planning and protection

Regional and site level planning concepts linked

Avoid open-space fragmentation

15,000 sq. ft. lots 5,000 sq. ft. lots

site planning and protection

Regional and site level planning concepts linked

Project vs. regional clustering

0/

Project by project cluster Regional cluster development
development

site planning and protection

10/21/2014
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Regional and site level planning concepts linked

Project vs. regional clustering

site planning and protection

Streams and streets are linked

Conventional street design
increases drainage
network and efficiency.

site planning and protection

Streams and streets are linked

Local street right of ways can
constitute over 25 percent of
the typical urban watershed.

Streams with buffers
constitute about 10 percent of
this sample watershed.

site planning and protection

10/21/2014
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Typical grid road layout

@ Impervious coverage: 27-36%
9 Less adaptive to site features.
@ Promotes transit and

connectivity with more direct
access to services.

10/21/2014

!

..~ Typical curvilinear road layout

@ More adaptive to site features.

@ Impervious coverage: 15-29%

o _] @ Generally discourages transit
:  with longer, less connected
system.

Ll

o

o s s, |

Hybrid or LID road layout

@ Impervious coverage: similar
percentage to other layouts.

@ Adaptive to site features and
uses site features (particularly
water as an organizing theme).

@ Can provide good connectivity

_,A) and fire and safety access.
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Streams and streets are linked

site planning and protection

terence oreen strect] rain garsen (Disretesnion ares) resdence
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Concepts for parking lots

3.25 mi? of parking in City
] of Portland.
-

-

Use landscaping areas for
aesthetics and stormwater.

Consider median or
maximum parking instead
of minimum standards.

- Parking layout.

site planning and protection

RIVERJACKS
OPEN INTO
RECHARGE BED

T 7
3 =) POROUS ASPHALT PAVEMENT
UNIFORMLY GRADED
UNCOMPACTED Il STONE AGGREGATE
SUBGRADE IS WITH
CRITICAL FOR PROPER . O & s 40% VOID SPACE
INFILTRATION & % FOR STORMWATER STORAGE
\ ] AND RECHARGE
& e
FILTER FABRIC
LINES THE
SUBSURFACE BED

Working with small lots

10/21/2014
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Working with small lots

Small lots often require:

* Flexible code.

* Narrow side and front yard
setbacks...consider fire and
safety (sprinklers, fireproof
siding).

« Effective use of open space
and lot layout.

Zero lot lines.

~N =1

o -
=2

site planning and protection
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Rural cluster F"\

30% reduction in ‘
impervious surface when

lot size reduced from 1.4 |
to 0.25 acres (MD Office '
of Planning). 1

e
L"‘; L
W 7
¥ {

Increase in road network and driveways primary driver
for impervious increase.

site planning and protection
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Protecting Native Vegetation and Soils

It takes a village...and
fines to protect trees
and soil.

- Contractor training.

- Bonding/fines.

- Signage.

site planning and protection
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