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Grant CriteriaGrant Criteria 

Alternative stormwater management 

Environmentally beneficial 
landscaping 



Primary Goal of LID
Primary Goal of LID 
Design each development site to protect, or 
restore, the natural hydrology of the site so 
that the overall integrity of the watershed is 
protected. This is done by creating a 
“hydrologically” functional landscape. 

Promotes the concepts of Smart Growth 
through greater open space, land 
preservation and conservation, compact 
development, green buildings and space 



Minimize Development ImpactsMinimize Development Impacts

�� Reduce storm pipes, curbs and guttersReduce storm pipes, curbs and gutters 
�� Preserve sensitive soilsPreserve sensitive soils
�� Cluster buildings and reduce buildingCluster buildings and reduce building 

footprintsfootprints
�� Reduce road widthsReduce road widths
�� Minimize gradingMinimize grading
�� Limit lot disturbanceLimit lot disturbance 
�� Reduce impervious surfacesReduce impervious surfaces













Stormwater Paradigm ShiftsStormwater Paradigm Shifts 
�� Watersheds toWatersheds to EcosystemsEcosystems
�� Flow Centric toFlow Centric to Volume CentricVolume Centric
�� Centralized Control toCentralized Control to DecentralizedDecentralized 

ControlControl 
�� UniUni--functional tofunctional to MultifunctionalMultifunctional
�� Impact Reduction toImpact Reduction to FunctionalFunctional 

RestorationRestoration
�� Good Drainage toGood Drainage to FunctionalFunctional 

DrainageDrainage
�� One Size Fits All toOne Size Fits All to Unique DesignUnique Design
�� Unsustainable toUnsustainable to SustainableSustainable



Conventional vs. LID Approach to
Conventional vs. LID Approach to 
Stormwater
Stormwater

�� Conventional
Conventional
–– CollectCollect
–– ConveyConvey
–– Discharge
Discharge

�� LID ApproachLID Approach
–– Reduce volume
Reduce volume
–– Minimize impacts
Minimize impacts
–– Distributed controlsDistributed controls
–– Treatment trains
Treatment trains
–– InfiltrationInfiltration
–– Hybrid systems
Hybrid systems
–– Mimic theMimic the 

predevelopmentpredevelopment 
hydrologyhydrology



Courtesy May, U of W 

Developed Conditions 



Where is the Green? 



Construction Impacts 



Pollution Prevention – 
Erosion and 
Sedimentation Controls 



Pollution Prevention – 
Erosion and 
Sedimentation Controls 



HydrologicallyHydrologically 
ConnectedConnected

EcologicallyEcologically 

DysfunctionalDysfunctional





1. Conservation Plans / Regulations1. Conservation Plans / Regulations
�� Local Watershed and Conservation PlansLocal Watershed and Conservation Plans

–– Forest (Contiguous and Interior Habitat)Forest (Contiguous and Interior Habitat)
–– Streams (Corridors)Streams (Corridors)
–– WetlandsWetlands
–– HabitatsHabitats 
–– Step SlopesStep Slopes 
–– BuffersBuffers
–– Critical AreasCritical Areas
–– ParksParks
–– Scenic AreasScenic Areas
–– TrailsTrails 
–– ShorelinesShorelines
–– Difficult SoilsDifficult Soils
–– Ag LandsAg Lands
–– MineralsMinerals

Large and Small ScaleLarge and Small Scale



2. Minimize Impacts
2. Minimize Impacts

�� Minimize clearingMinimize clearing 
�� Minimize gradingMinimize grading
�� Save A and B soilsSave A and B soils 
�� Limit lot disturbanceLimit lot disturbance 
�� * Soil Amendments* Soil Amendments 
�� Alternative SurfacesAlternative Surfaces
�� ReforestationReforestation 
�� DisconnectDisconnect 

Low Impact DesignLow Impact Design

DecentralizedDecentralized
ControlsControls
RoofsRoofs
Parking LotsParking Lots
Open DrainageOpen Drainage
Rain BarrelsRain Barrels
Open SpaceOpen Space
TurTu frf
EducationalEducational
componentscomponents

Multifunctional UseMultifunctional Use
of Landscape andof Landscape and
InfrastructureInfrastructure

�� Reduce pipes, curb and guttersReduce pipes, curb and gutters
�� Reduce impervious surfacesReduce impervious surfaces



““First Define YourFirst Define Your 
Goals!Goals!””

Water Quality 

Water Supply 

Fisheries 

Recreational Use 

ESA 

CSO 

Flood Control 



Urban LID Lot Level ControlUrban LID Lot Level Control 
OpportunitiesOpportunities

�� RoofsRoofs 
�� BuildingsBuildings
�� Down SpoutsDown Spouts 
�� YardsYards
�� SidewalksSidewalks
�� Parking LotsParking Lots 
�� Landscape AreasLandscape Areas 
�� Open spaceOpen space
�� Amended SoilsAmended Soils 

Multifunctional 
Infrastructure 

RetentionRetention

DetentionDetention

FiltrationFiltration

InfiltrationInfiltration 

TimingTiming

Water UseWater Use

PreventionPrevention



Roof StorageRoof Storage 
and Treatmentand Treatment





Buildings DesignBuildings Design 

DownspoutsDownspouts
Disconnect / Water UseDisconnect / Water Use



RainRain 
BarrelsBarrels



IncreasingIncreasing 
SurfaceSurface 
AreaArea

UrbanUrban 
CanopyCanopy



Weep WallWeep Wall 
FilterFilter





Buckman Heights courtyard with infiltration garden 



Rain GardensRain Gardens





Urban LIDUrban LID ---- Rooftop Storage, Bioretention Landscaping, ParkingRooftop Storage, Bioretention Landscaping, Parking 
Lot Storage, Longer Flow Paths, Swales, Water Use, PollutionLot Storage, Longer Flow Paths, Swales, Water Use, Pollution 
PreventionPrevention ……………………



Runoff UseRunoff Use

Possibilities &Possibilities & 
OpportunitiesOpportunities





Buttermilk off North Shore Buttermilk off Ring Road 



Maintain Site Runoff RateMaintain Site Runoff Rate

�� Maintain natural flow pathsMaintain natural flow paths

�� Use open drainageUse open drainage

�� Flatten slopesFlatten slopes 

�� Disperse drainageDisperse drainage 

�� Lengthen flow pathsLengthen flow paths 

�� Save headwater areasSave headwater areas

�� Maximize sheet flowMaximize sheet flow



Conventional Low Impact 

Functional Landscape Design Good DrainageConventional 



Big Creek Park Site WatershedsBig Creek Park Site Watersheds



Overlay of Future Park on WatershedOverlay of Future Park on Watershed

Multi-functional 

•Stormwater 
management 

•Water supply 
replenishment 

•Recreation 

•Education 



Residential Street Reconstruction - Seattle 



Street Edge 

Alternatives 


(SEA)


Functional 

Landscape and 


Reduced 

Impervious Area


98% Stormwater 
volume reduction 

for 2 yr storm 
event 



“SEA” Street 

Maximized space for filtration, recharge and landscape 
elements 





Burnsville, MN Stormwater RetrofitBurnsville, MN Stormwater Retrofit

�� Existing Residential Development, 61 housesExisting Residential Development, 61 houses
�� Paired Watershed AnalysisPaired Watershed Analysis
�� 17 Raingardens Installed17 Raingardens Installed –– Private PropertyPrivate Property
�� 82% Reduction82% Reduction in Annual Stormwaterin Annual Stormwater 

Volume (25 preVolume (25 pre--construction rainfall events,construction rainfall events, 
24 post24 post--construction events)construction events)

�� Percent runoff 27% to 5%Percent runoff 27% to 5%
�� Barr Engineering Company (Barr Engineering Company (www.barr.comwww.barr.com))



www.barr.com 







Reduced Roadway Width 28Reduced Roadway Width 28 –– 20ft
20ft

New Roadway Standards Are Necessary!New Roadway Standards Are Necessary!
�� Institute of Transportation EngineersInstitute of Transportation Engineers –– 2020--22 ft
22 ft
�� AASHTOAASHTO –– 26ft (for all residential)26ft (for all residential)
�� Center for Watershed ProtectionCenter for Watershed Protection –– 16 ft if ADT16 ft if ADT 

is <100is <100
�� Ipswich 20Ipswich 20 --18 ft18 ft
�� Newbury 20 ftNewbury 20 ft
�� Groton 18 ft (<20 units)Groton 18 ft (<20 units)





Note: Remaining 
Tree Cover 

Bioretention Cell 

42ft wide – 4ft 
deep 



100 ft Bioretention Cell in 
Parking Lot 



Bioretention Cells 



Copyright 2000, Center for Watershed Protection 

BioretentionBioretention



Bioretention Cells 



Bioretention Cells 





2” Mulch 

Sandy Filter Media 

Drain Pipe 

Storm Drain 

Roadway 

A Growing Idea in Stormwater Filtration. 

Optional Infiltration Storage 

Volatilization 

Bioretention 
Clean-out 

Rip-Rap 

Biodegradation 

Root Uptake 

Drains to infiltration storage 

Tree Grate 





Constructed Wetland 
50 Acres of Drainage 

Controlled 

Shoreline Improvement 



   

Constructed Wetland 

Total P 30-78% reduction 

TSS 58-95% reduction 
(most ~90%) 















GravelPaveGravelPave™™
and Porous Paversand Porous Pavers



RaingardensRaingardens –– Several DesignsSeveral Designs

� Sunny – Shady Designs 
� Homeowners have options to choose 



� Public/Private 
Partnerships 

� Total voluntary 







LID Web Resources
LID Web Resources
�� The Low Impact DevelopmentThe Low Impact Development 

CenterCenter
��www.lowimpactdevelopment.orgwww.lowimpactdevelopment.org

�� Stormwater Research CenterStormwater Research Center
��www.lidwww.lid--stormwater.netstormwater.net

��Massachusetts LID WebsiteMassachusetts LID Website
��www.mass.gov/envir/lid/default.htmwww.mass.gov/envir/lid/default.htm



QuestionsQuestions……


