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Tonight's Topics 

 Low Impact Development (LID)/Green 
Infrastructure

 Evolution and Relevance 
Regulatory Context
Co-Benefits / ROI

 Complete Streets
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Common Urban Stormwater Pollutants

 Polynuclear Aromatic 
Hydrocarbons (PAH)

 Pesticides
 Metals
 Mercury
 Lead
 Copper
 Zinc
 Dioxins
 Bacteria 
 VOCs
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Stormwater Management – Conventional

 Convey stormwater quickly from site to detention pond or 
waterbody to manage peak flows for flood control

Pipes Tunnels
Transport / Storage 

Structures

Pump Stations OutfallsStorm Drain
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Why Green Infrastructure?

Natural Watershed

Typical Urban Watershed

EVAPORATION
40%

INFILTRATION
50%

RUNOFF
10%

Note: These percentages vary by watershed depending on local conditions: climate, soils, vegetation, topography, etc.

RUNOFF
75%

EVAPORATION
15%

INFILTRATION
10%



LID  (Green Infrastructure)

Development approach that seeks to mimic the natural 

processes occurring on a site to manage stormwater close to 

its source. 

Employs principles such as preserving and recreating natural 

landscape features while minimizing impervious area to 

create functional and appealing site drainage systems that treat

stormwater as a resource rather than a waste product.

Applied on a broad scale, LID can maintain or restore a watershed's 

hydrologic and ecological functions.
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Stormwater Management – LID  

• Slow, sink, spread to reduce pollutant loads, utilize 
stormwater as a resource, and provide multiple 
community benefits

Bioretention Cell Flow-through planter
Porous Pavement / 

Rain Garden

Creek DaylightingConstructed WetlandRain Garden
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LID - Basic Concept

February 18th, 2015



Constructed 
Wetlands

Creek Daylighting Vegetated 
Roof

Bioretention
Planter

Rainwater 
Harvesting Permeable Paving

Pump Stations Outfall Retrofit/
Replacement

Transport/Storage 
Structures

Pipe Upsizing/ 
Replacement 

Tunnels



LID - rain garden bulb out
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LID - rain garden bulb out
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LID - rain garden bulb out
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LID - rain garden bulb out
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Walnut Creek, CA

LID
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Walnut Creek, CA

LID
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LID - rain garden bulb out
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Ladera Ranch, CA

LID – bioretention
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Seattle Seahawks Stadium, WA

LID – bioretention
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Seattle Sports Complex, WA

LID – constructed marsh
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Mission Bay Sports Complex, CA

LID – bioretention

February 18th, 2015



Riverbank LID manual

LID
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Green Infrastructure –
Evolution & Relavance
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1972 CWA

1987 NPS 
Program

1994 CSO 
policy

2013 CA 
General 
Permit
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1972 Federal Clean Water Act (CWA)

Technology-based
National Pollutant Discharge Elimination System (NPDES) 

permit – Point Source

 Water quality-based
 ‘Impaired’ or ‘threatened’ waters (TMDL)

 1987 Section 319 - Nonpoint source (NPS) Management Program 
Grant funding 
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CSS serving population of 50,000 or more people

Total of 772 Cities Nationwide
Systems with initiated Enforcement Actions 
Systems Assessed and possibly subject to civil judicial complaint, Federal/State 
enforcement order, or permit requirement to address noncompliance
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Combined Sewer Overflow (CSO) 
Consent Decrees

 Goal: reduce raw sewage overflows and stormwater 
discharges that pose significant threat to water 
quality and public health

 1994 Legal framework for CSS to meet CSA
 Set 1997 deadline for cities to have ‘nine minimum controls’ 
 Thereafter, long-term control plans (LTCPs)

 2010 switch to collaborative, ‘integrated planning’ 
effort with emphasis on Green Infrastructure and 
public input 
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2014 EPA Green Infrastructure Promotion
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‘ i n  CA ,  urban storm water i s  
l i s t e d  a s  t h e  primary source of  
impair m en t  fo r  t en  perc ent  o f  
a l l  r i v ers ,  ten percent  o f  a l l  
l a k e s  a n d  res e rv o i r s ,  a n d  1 7  
perc ent  o f  a l l  es tua ri es ’  

- 2 0 1 0  I N T E G R A T E D  R E P O R T

LID in MS4 California Context

Chesapeake Bay Program , 2015February 18th, 2015



Subject to Water Quality Based 
Regulations

Discharge to 
Impaired 

Waters

≥1 TMDL

Phase I MS4s 50% 53%

Phase II MS4s 64% 73%

Regulated MS4s

EPA, 2014

Phase I: 858 MS4s
Phase II: 6,735 MS4s
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MS4– California

 2003 – WQ Order No. 2003-0005-DWQ 
 Coverage to all small MS4s state-wide 
 Framed around six Minimum Control Measures

 2013 – WQ Order No. 2013-0001-DWQ
 Framed around water quality 
 Areas of Special Biological Significance (ASBS)
 TMDL Implementation Requirements
 New and Re-development (post-construction) LID standards
 Increased monitoring/tracking to high priority water bodies
 Specifies actions needed to reduce stormwater pollutants to MEP 
 Replaces SWMP with electronic NOI and Annual Report (SMARTS)
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writing GI into NPDES permits

 Establish performance standards for post-
construction stormwater volume control for sites

 Require Green Infrastructure measures be 
considered and/or implemented as part of local 
building and site development approval process

 Establish ceilings on effective impervious area
 Incorporate water-quality based requirements in 

form of numeric effluent limits and/or specific 
control measures
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writing GI into NPDES permits – examples

 Santa Ana RWQCB, Orange County Permit

 Requires priority development projects infiltrate, harvest and 
reuse, evapotranspire or biotreat the 85th percentile storm 
event 

 Design capture volume not managed by LID must be treated 
and discharged off-site (mitigation), or via in-lieu fees

 Los Angeles RWQCB, Ventura County Permit

 Requires all new development and redevelopment projects to 
control pollutants and runoff volume through infiltration, 
storage for reuse, evapotranspiration, or bioretention by 
reducing effective impervious area to 5% of less of total project 
area

February 18th, 2015



NPDES - Central Valley

 Phase I 
 East Contra Costa County

 Antioch, Brentwood, Oakley

 Sacramento County
 Citrus Heights, Elk Grove, Folsom, Galt 

 City of Stockton / San Joaquin County
 Port of Stockton
 City of Modesto
 Bakersfield Kern County
 Fresno County

 Fresno, Clovis, UCA Fresno

 Phase II 
 One General Permit covers all 86 cities in Central Valley
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NPDES  - Central Valley Future

 Stormwater Strategic Initiative
 Regionalize approach through integration of Phase I and II 
 2014 – SWRCB Stakeholder Meetings focused on:

 Stormwater as a resource
 Removal of pollutants by true source control
 Increase programmatic efficiency and effectiveness
…Through providing regulatory relief, standardizing permitting 

approaches, and facilitating funding

 March 2015 – Draft Release and Public Review
 April 2015 – Final Document
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Fresno-Clovis – Destination of Urban Runoff

90%

2%
8%

Infiltration

Direct Discharge to San
Joaquin River
Indirect discharge to San
Joaquin River
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‐Significantly Positive

‐Positive

‐Neutral

‐Negative

‐Significantly Negative

‐Not Applicable

Capital Costs

O&M 
Costs

System Resilience

Employment

Bicycle & 
Pedestrian

Recreation & Open 
Space

Climate

Air Quality

Water QualityWater Use
Habitat

Natural 
Resources

Quantifying the Other Benefits of LID



Quantifying the Other Benefits of LID



LID and complete streets
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LID is integral part to a complete 

street framework  that effectively 

manages and treats stormwater at its 

source, provides  aesthetic, health 

and safety, benefits to pedestrians and 

bikers, and can ultimately restore the 

hydrologic and ecological functions of 

the urban watershed. 



LID - rain garden bulb out
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LID - rain garden bulb outs
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LID – rain garden / bioretention
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LID – green street
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LID – permeable pavement and linear planters
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LID – rain garden bulb out
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DISCUSSION

C O N T A C T :  
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