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Why Design for Water SustainabilityWhy Design for Water Sustainability
• Regulations

S ti  438 E  I d d  d S it  A t f 2007 – Section 438 Energy Independence and Security Act of 2007 
(EISA)

– E.O. 13514 E.O. 13514 
– Stormwater Permits (MS4)
– TMDLs and Consent Decrees

• Design Goals
– LEED Certification

• Cost
• Because it is the right thing to do!
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Federal Regulations and GuidanceFederal Regulations and Guidance

• Section 438 Energy Independence and Security Act Section 438 Energy Independence and Security Act 
of 2007 (EISA)

• E O  13514 Federal Leadership in Environmental  • E.O. 13514 - Federal Leadership in Environmental, 
Energy, and Economic Performance. Section 14
USEPA T h i l G id   • USEPA- Technical Guidance on 
Implementing…(EPA 841-B-09-001)
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LEED CertificationLEED Certification
• Prerequisite 1 – Construction Activity Pollution Preventionq y
• c1 – Site Selection (water body/wetland buffer)
• c1.1 – Water Efficient Landscape
• ss5.1 – Site Development: Protect or Restore Habitat
• ss5.2 – Site Development: Maximize Open Space 

S Q C• ss6.1 – Stormwater Design:Quantity Control 
• ss6.2 – Stormwater Design: Quality Control 
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Stormwater ProblemStormwater Problem
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Consequences of ImpactsConsequences of Impacts

1 Increased volume of runoff1. Increased volume of runoff.
2. Increased peak flow of runoff. 
3 I d d ti  f di h  3. Increased duration of discharge. 
4. Increased pollutant loadings. 
5. Increased temperature of runoff. 

Source: EPA 841-B-09-001
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Maximum Extent Technically FeasibleMaximum Extent Technically Feasible

• All known  available and reasonable methods of All known, available and reasonable methods of 
stormwater retention

• Site constraints can cause “technical Infeasibility”• Site constraints can cause technical Infeasibility
– Examples: high groundwater, bedrock, utilities, site size, 

state and local requirements  and state and local requirements, and ……
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Site ConstraintsSite Constraints

• Water Bodies (Streams and lakes)Water Bodies (Streams and lakes)
• Wetlands

S i• Springs
• Floodplain
• Groundwater/Aquifer
• TopographyTopography
• Vegetative Cover
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Site OpportunitiesSite Opportunities

• Areas of disturbanceAreas of disturbance
• Brownfields

R d l t d I fill• Redevelopment and Infill
• Incorporate natural features into design
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Factors to ConsiderFactors to Consider

• GeographyGeography
• Geology

S il• Soils
• Topography
• Vegetation
• LandformsLandforms
• Land use
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Project FootprintProject Footprint

• Building sizeBuilding size
• Access

P ki• Parking
• Orientation
• Location on parcel
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Avoiding & Minimizing ImpactAvoiding & Minimizing Impact

• Plan the project well before site selection (footprint Plan the project well before site selection (footprint 
creep)

• Define all aspects of the project• Define all aspects of the project
• Impacts must be properly weighted in Benefit/Cost 

tiratio
• Site layout and design
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Mitigating for ImpactsMitigating for Impacts

• Include in site cost up frontInclude in site cost up front
• Permitting requirements

M  th t t i d l• Measures that meet required goals
• Cost and schedule impacts 
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GI/LID approachesGI/LID approaches
• Green Roofs Green Roofs 
• Rain Harvesting 
• Downspout Disconnection p
• Planter Boxes 
• Rain Gardens 
• Permeable Pavements 
• Vegetated Swales 

B fi ld R d l t • Brownfield Redevelopment 
• Infill and Redevelopment 
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Neighborhood Approaches

• Green Parking Green Parking 
• Green Streets & Highways 

P k t W tl d  • Pocket Wetlands 
• Trees & Urban Forestry 

15



Cluster Development/Open SpaceCluster Development/Open Space
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Bioretention Swale

N ti h b d t

Bioretention Swale

Native shrubs and trees



Bioretention SwaleBioretention Swale

Runoff from parking lot

G b t bGaps between curbs



Bioretention SwaleBioretention Swale

Waste captured onsiteWaste captured onsite



Bioretention SwaleBioretention Swale
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Bioretention SwaleBioretention Swale

Curb cut
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Bioretention SwaleBioretention Swale

Energy dissipater and debris trap

22



Bioretention Swale

After

D iDuring



Reforestation/InfiltrationReforestation/Infiltration



Rain GardenRain Garden

Cincinnati Zoo



Stormwater PlanterStormwater Planter



Green RoofGreen Roof



Porous PavementPorous Pavement

Water soaks into pavement



Porous PaversPorous Pavers



Porous Paving GridPorous Paving Grid



Standard Detention PondStandard Detention Pond



Wet Retention PondWet Retention Pond

Native vegetation



Disconnect DownspoutsDisconnect Downspouts



Rain BarrelsRain Barrels
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Cistern



CisternsCisterns



Cistern/InfiltrationCistern/Infiltration



ConclusionConclusion

• Planning your project for compliancePlanning your project for compliance
• Design for compliance

M th d  th t  M i  E t t T h i ll  • Methods that are Maximum Extent Technically 
Feasible

• Implementation
• Monitor for success
• Publish the results



Design for Water SustainabilityDesign for Water Sustainability

• RegulationsRegulations
• Design Goals

C t• Cost
• Right thing to do!
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Contact InformationContact Information

Warren High
AMEC E&I  IncAMEC E&I, Inc.

513-588-1405
warren.high@amec.com
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