The goal of these workshops iIs to give designers,
builders and managers the technical details

necessary to properly design, construct and
maintain LID facilities.

LID research, data, guidelines,
specifications, and regulations are

" Jﬂ/olving rapidly.

.\ ‘ New and evolving bioretention guidelines.

New resources, including: SWMMWW, 2012
LID Manual, Rain Garden Handbook.
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Fundamental questions to consider during the
workshops

LID or a distributed approach involves

the public in stormwater management.

Increased public education and
Jﬂlgagement necessary.

LID or distributed approach manages

stormwater in smaller contributing

areas...this is a fundamental shift in design
Jﬂaproach and likely system performance.

Effective application of LID on difficult sites

IS possible, but site assessment, design

and construction precision necessary for
Ji,lccess Increases significantly.
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Puget Sound Conditions

Public Stormwater Outfalls to Puget Sound

Strait of Juan
de Fuca
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Stormwater outfalls:

4,529 manmade.
2,123 natural drainages.

93 CSO.

297 WSDOT.
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Peak Flow Control

Developed - Unmitigated

Forested

—de—Developed - Mitigated
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Elevation (ft-msl)
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Incised stream-increased peak flow and flow durations:
« Increased external and channel sediment delivery,
and embededness.

« Decreased pools, interstitial oxygen levels and
habitat complexity.




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
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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
stormwater.

Integrated engineered, small scale
stormwater controls.
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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
iImpacts to receiving waters; and 2)
maintain or more closely approximate
pre-development surface flow volumes
and durations.

introduction




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




Undeveloped - Forest

® During winter months evaporation continues
to be active while the transpiration
component is minimal

evapo- -~
transpiration

i 0
40-50% * Storm events moderated by infiltration,

evaporation, and evapotranspiration

® \Water is available in sqbstrata to sustain
stream base flows during summer months

VO e component of stream flow increases
20-30%

interflow J.q

o 2 ] - \ N { ' |
‘: 2 : i ) e As winter profgresses, the interflow

® During the Summer and Fall streams are
| _ maintained primarily by glacial melt water
—ser and/or groundwater flow
‘ -
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Developed Conditions

evapo- A\ . .
po- e Overland flow increases and time of
transp Iration concentration decreases
20-30%

e Less water in substrata available to sustain
base stream flows

* Interflow highly variable depending on
development




. Total acres:

23.92
Lots:
103 (4,143 sq ft ave.)

Open space:
15 acres (63%)
Effective impervious area

approaching 0%
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FIRSTENBURG BAZAAR
November 11, 9am-4pm
" 487-7001

REGISTER NOW FOR ADULT
BASKETBALL LEAGUES

$e__487.7025




Compost Amended Soils

MANUAL 2002
GUIDELINES & RESOURCES

FOR IMPLEMENTING
SOILDEPTH & QUALITY
BMP 1513 [N WDOE
WESTERN WASHINGTON
STORMWATER MANUAL






Basic Bioretention Application

¥ ™71 Shallow landscaped depressions
* that receive stormwater from small
contributing areas.

+~ Soil mixes and plants selected to
L ‘ mimic native conditions.

Small scale, dispersed facilities
iIntegrated into the design as a
landscape amenity.
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Benefits of Bioretention

Reduce flooding on
neighboring property, Provide habitat for
overflow in sewers, beneficial insects
and erosion in streams and birds. A4
by absorbing water '
from impervious
surfaces.

Filter oil and grease from
driveways, pesticides and
fertilizers from lawns, and
other pollutants before they
reach the storm drain and
eventually streams, wetlands,
lakes and marine waters.

Increase the amount of
water that soaks into the
ground to recharge local
groundwater.



Water fiowing off impenvious
surfaces (for example a roof
or driveway) can be delfiversd
to the rain garden through a
swale fined with decorative
rock of plants, through a pipe,
or across a landscape area.

— Ponding depth (" to 12" typical)
,J"_ Mulch layer

/ Rain garden sod mix

—— (Gradual side shopes
_ Cwerflow (rock lined to

; ; | | e R - prevent erasion)
_______ TS s . ! J N - ; :

Rain garden soil mix depth
(12" to 24" typical)




Anatomy of Bioretention

Often fitted with various
under-drain configurations
to manage larger flows in
poorer-draining soils or for
specific water quality
ﬂeatment objectives.
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Five Critical Design and Construction Factors

Jg)rrect design specifications.
Jgualified installers.

‘Erosion and sediment control.

‘ Maintenance.
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Application Trends

i Bloretention swales adjacent to
‘ roads and within right of way.

Application of bioretention cells on

-~ single family lots increasing...in this
‘ region and nationally.

Construction in dense settings
requires careful sequencing and

i [lTEse

Most challenging design elements
likely soil media and under-drains.

bioretention basics




Application Trends

“:'ﬁ?i\ .C‘. .

SEA Street project, 2nd Ave NW from NW 117th to NW 120th
[ L S el VT TR O

Approximately 98% stormwater volume
reduction compared to pre-existing street

&sign.

Hydrologic performance
tending to exceed
design expectations.
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Myths
Bioretention is not and effective flow control practice on till.

Bioretention can not be used for water quality treatment in
pollutant hot spots.

Geotextiles necessary at the soil mix and native soil interface.

Stormwater Reduction (%) for Seattle Soils T — TR o

Area and depth of facility are based upon \ N 1. See section for additional curb designs
calculations and right-of-way U fi J 2. Steeper side slopes may be necessary depending on setting
constraints PARN N o and require additional attention for erosion control, plant

100% & ‘=.7 +  Check dams may be required depending on N | By selection vehicle and pedestrian safety, etc
i 3,

Horizontal shelf between sidewalk or road and bioretention

slope and flow velocities o o
+ Bottom width should be a minimum of 2 U 5 4 area slope for safety.
90% - feet to prevent channelization “al \ B, 4. Elevated drain provides benefits compared to an
b RIS A ET under-drain placed on bottom of facility including
| N improved stormwater, retention, plant survival in drier months
80% calp Y400 K ‘ and possibly nitrogen removal.
N J & e r’
) RN

70% -

60% 7 A - V) ' temporary ponding depth
A 3 / \ / (6°-12" typical)

04 § w0 ek —— bioretention soil mix -
50% k.‘ 1 : ’ 3 { | (12"-18" typical)

approved inlet grate
40% +

% - horizontal shelf
30% (12" min typical)®

‘ ) | finished side slope
mulch —— i (3:1 typical)®
(2°-3" typical) 4 /

Reduction

20%
10%

max subgrat
0% cute slope N B i 4
T T T T T T T T T 11t | i 1 flush concrete
(L ypieal curb (10"
3

0% 5% 10% 15% 20% 25% 30% 35%  40%  45% kR
scarify surface or finished
Ratio of Rain Garden Area to Impervious Area ‘“,gg;ﬁgg;‘u;“g,gfgg’{gt?;

depth typical) optional under-drain
P (elevated drain preferred)

aggregate filter and
bedding layer

4

——Till - Outwash

bioretention basics




