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What is LID? Definition

 Low Impact Development (LID): A total site
design approach that conserves and uses existing
natural site features and systems integrated with
distributed, small-scale stormwater management
controls (BMPs) to mimic or recreate the natural

water balance for a site.




conventional’Stormwater(Gld)fApproach

Collect, convey, detain large volumes of stormwater




Low Impact Development (New) Approach

e Whatis LID?
— Small-scale, mimics nature
— Capturing, treating, infiltrating stormwater

— Disconnected flowpaths, “Slow the Flow”




LID Applicability

* LID can be applied at various scales
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Applying LID

LID can work for:

* New development
* Infill/redevelopment
e Retrofits

http://cfpubl.epa.gov/npdes/greeninfrastructure/

Pedestrian Crossing Oak Upland

Wetland Swale

Intermittent Channel




Infill and Redevelopment Projects

* |nfill and redevelopment projects are complex

because:
— Sites typically have constrained open space
— Topography is constrained

— Service infrastructure is constrained and may limit
excavation depths for infiltration

— Projects are typically more costly than new developments



Why is LID important?

In order to show how LID is important, we must first look at the
effects of development on hydrology and stormwater runoff.
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What is the problem?

Pre-Development
Hydrologic Function

40% evapotranspiration

Post-Development
Hydrologic Function

30% evapotranspiration




What is the problem?

lag time before
v urbanization

lag time after
/ urbanization
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Urbanization tends to
increase stormwater
runoff:

Q after

& Q before

e Peak flows
 Volume
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Fig. 1.15 — A comparison of hydrographs before and after urbanization. The discharge
curve is higher and steeper for urban streams than for natural streams.

In Stream Corridor Restoration; Principles, Processes, and Practices (10/98).
Interagency Stream Restoration Working Group (15 federal agencies)(FISRWG).
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How does LID address the problem?

eConsider main components of stormwater runoff:
Volume, Flow Path, Timing, Water Quality

e\/olume: Reduces runoff volume via local detention
and infiltration by increasing channel roughness

eFlow Path: Increases length of runoff flow path by
disconnecting flow paths (rain spouts, etc.)

*Timing: Increases localized infiltration, which results in
increased time to peak flows

e\Water Quality: Increases sedimentation, filters runoff,
and improves water quality in the receiving stream



LID Philosophy

e Stormwater:
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Multi-Disciplinary Process

E”ﬁm’k Site Analysis Process

eNeed input from entire design ;™4
team: Urban Planner, Architect, — —
Civil Engineer, Hydrologist,
Geologist, Biologist, and Landscape
Architect early in the process as the
footprint is being determined

e|nvolve additional specialties
(e.g., ecologist, water quality
specialist, geomorphologist) if
sensitive habitat resources
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Soil Quality Improvement and Maintenance

ace water runoff  detained/
(carries pesticides, infiltrated
and a

Soil Biology Primer (http://soils.usda.gov)

River-friendly landscaping guidelines
(www.riverfriendly.org)

California Native Plant Society
(www.cnps.org)

Sustainable Landscape Construction—A

Guide to Green Building Outdoors By J.
William Thomson and Kim Sorvig

Rainfall

nimal waste)
-Organisms -no organisms,
build no structure
structure
-Nutrients move
-Nutrients with the water
held
-Water not held in
-Water is soil pores, moves
retained rapidly thru soil
and moves
slowly thru -Leaching, erosion
the soil and run-off are
problems

Clean Water Water moves clay,
silt and inorganic chemicals
so no “cleaning” process



Dense vegetation tolerant of wet @
and dry conditions %’) \
)

Max. 6” ponding "

Catiait depth
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Stone used to >
dissipate energy Gravel curtain drain
protects building foun-
dation

Min. 4’ engineered soils

Optional sand filter layer

Perforated pipe in
Infiltration where feasible glaeiioct




LAKE TAHOE (FOR RESIDENTIAL USE ONLY)
STANDARD BEST MANAGEMENT PRACTICE i
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Green Roofs

Benefits:
* Reduce impervious area
* Reduce peak impacts

* |ncrease insulation

* Aesthetically pleasing | /'
Drawbacks: SR

e Specialist construction costs
high ‘ g : Layers:

Most suitable slope of 5

to 20 degrees : _ , '-, Growing me;cilgg}
e Susceptibility to leakage Fter abric
Leafscreg Drainage and

* Requires greater roof s ———T Sorage

Root barrier

strength —_— » e

AECOM, 2007
a
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Vegetated Swales

* Provide water quality treatment through filtration

* Increase groundwater recharge through
infiltration

« Reduce peak discharge rates and total runoff
volume

* Provide a location for temporary water storage
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Dry Wells

Promote infiltration of stormwater runoff to
recharge groundwater

Receives water from one or more entry points
Collect, store and disburse water
Discharges water through small openings

Bottom of dry well is placed at permeable
solls

Local Examples: City of Modesto, City of Elk
Grove



Dry Wells

SEDIMENTATION WELL PRE-TREATMENT FEATURE

INLET GRATE & FLOW & STORMWATER
RUNOFF

« \.

HARDPAN LAYER

VARYING DEGREES OF PERMEABILITY

LAYER OF HIGH PERNME ABILITY

CLAY LAYER - DISPERSION AND ATTENUATION ZONE
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What are the Benefits of LID?

Potable Demand

W t Management
ater Greywater Reuse

Sustalnable Reclalmed Water Reuse  Wastewater Quality
Supply Options Improvement
Economic,

Environmental
and Social /Reduced

Stormwater Ben eﬂtS Infiltration

Reuse to Sewer

Ralnwater Reduced Sewer
Reuse Overflows

Stormwater Quallty
Improvement

Hydrologlc Management

Stormwater

Water Sensitive Urban Design (WSUD), AECOM 2009



Developers/ Builders Benefits

Reduces land clearing and grading costs

Reduces infrastructure costs (streets, curbs, gutters,
sidewalk)

Reduces stormwater management costs
Increases lot yields
Increases lot and community marketability



Municipality Benefits

Protects regional flora and fauna
Balances growth needs with environmental protection

Reduces municipal infrastructure and utility maintenance
costs (streets, curbs, gutters, sidewalks, storm sewers)

Helps satisfy environmental regulations related to water
quality and climate change

Potentially reduces localized flooding
Fosters public/private partnerships



Property Owner Benefits

Preserves and protects amenities that can translate into
higher value, more marketable homes and livable
communities

Reduces energy demand and costs due to temperature
regulating trees and vegetation

Potentially reduces localized flooding
Protects water quality — public health benefit

Reduces infrastructure costs which can be passed onto
property owners

Compliance with stormwater regulations

Improved public relations associated with implementing
green building strategies



Environmental Benefits

Preserves integrity of ecological and biological
systems

Protects site and regional water quality by
reducing sediment, nutrient, and toxic loads to

water bodies

Reduces impacts to local terrestrial and aquatic
plants and animals

Preserves trees and natural vegetation

Reduces demands on water supply and
encourages natural groundwater recharge



Impediments to LID?

e |nstitutional Barriers: Policies and codes may be outdated
e Limited Data: Capital and maintenance costs, performance

e Public Perception: "Too expensive", "won't work in tight
spaces”, "l like my grass", etc.

e Agency Perception: Fire responders, maintenance
managers, etc.

e Engineers' Perception: Proximity to foundations, water
under roads

Overcome impediments by providing education and
information on LID!



National / Statewide Context

* National Context
— East Coast
— PNW
— Midwest
— Arid Southwest

e Statewide (CA) Context
— Southern California
— Central Coast
— Bay Area



Melanie Carr, MS, PE
Senior Civil Engineer
cbec, inc. eco engineering

530-574-3676




