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Topics
• Effluent Guidelines for Stormwater 

Discharges from Construction Sites

• EPA Stormwater Rulemaking
� Focused on Discharge Volumes and � Focused on Discharge Volumes and 

Hydrology

• Green Infrastructure as a component 
of CSO control Programs 
(time permitting)



Effluent Effluent Guidelines Guidelines 
Stormwater Discharges from Construction SitesStormwater Discharges from Construction Sites

� Technology-based standards for control of 
wastewater and stormwater discharges from 
various categories of dischargers

� Can be numeric � Can be numeric 
standards (i.e., discharge 
limitations) and/or Best 
Management Practices 
(BMPs)

� Minimum requirements 
that apply nationally
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Proposed Effluent Proposed Effluent GuidelinesGuidelines
(November 2008)(November 2008)

�� Erosion ControlsErosion Controls
–– Soil stabilizationSoil stabilization
–– Restoring infiltrative capacityRestoring infiltrative capacity

�� Sediment ControlsSediment ControlsSediment ControlsSediment Controls
–– Discharge to buffers and vegetated areasDischarge to buffers and vegetated areas
–– Sediment basins w/ skimmersSediment basins w/ skimmers

�� Pollution Prevention MeasuresPollution Prevention Measures
–– Trash/debris managementTrash/debris management
–– Chemical and fuel managementChemical and fuel management

�� Numeric Turbidity Standard Numeric Turbidity Standard 
(13 NTUs)(13 NTUs)



Changes from the Proposed RuleChanges from the Proposed Rule
to the Final Ruleto the Final Rule

� The majority of comments received focused on EPA’s 
proposal of ATS as the technology basis for the numeric 
effluent limit (13 NTUs) and the data and assumptions 
used to estimate the numeric limitation, as well as the 
costs and pollutant load reductions of the proposed limit
• ATS no longer the technology basis for the numeric effluent 
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� Also comments about the proposed non-numeric 
effluent limitations; commenters questioned 
whether some of the requirements could be 
implemented at all types of construction sites
• EPA made revisions to the non-numeric 

effluent limitations to make the 
requirements more applicable to all sites

• No provision for mandatory sediment basin



Final Effluent GuidelinesFinal Effluent Guidelines
Published Published December December 1, 20091, 2009

� All construction sites will be required to meet 
a series of non-numeric requirements
(stormwater control measures)

� Construction sites that disturb 10 or more � Construction sites that disturb 10 or more 
acres of land at one time would be required to 
monitor discharges from the site and comply 
with a numeric effluent limitation

� The effluent guidelines will be folded 
into the State General Permit when it is 
next reissued (2013)



Narrative RequirementsNarrative Requirements
Stormwater Control Measures Stormwater Control Measures 

(BMPs)(BMPs)
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�� Turbidity limit Turbidity limit -- 280 280 NTUs NTUs ((Nephelometric turbidity units)

–– Would apply to a site where 10Would apply to a site where 10+ acres + acres of land is of land is 
disturbeddisturbed

–– Daily maximum limitDaily maximum limit
•• Take samples throughout Take samples throughout 

the daythe daythe daythe day
•• The average of all The average of all 

measurements must not measurements must not 
exceed 280 NTUsexceed 280 NTUs

•• If a storm is larger than If a storm is larger than 
the local 2the local 2--year 24 hour year 24 hour 
storm, the turbidity limit storm, the turbidity limit 
does not apply that daydoes not apply that day  !	 "!	���	 ""	#�$�



Turbidity Effluent LimitationTurbidity Effluent Limitation

� EPA reviewed the technical 

� After EPA issued the effluent guidelines, two 
petitions for reconsideration were submitted 
suggesting the Agency had made an error(s) 
in the calculation of the 280 NTU limit

� EPA reviewed the technical 
issues and “stayed” 
implementation of this 
provision

� The effluent limit will be 
corrected 
– Still based on what a passive 

treatment system should 
achieve



More Information More Information -- EPA’s C&D Web PageEPA’s C&D Web Page
http://www.epa.gov/waterscience/guide/construction/http://www.epa.gov/waterscience/guide/construction/
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Managing Stormwater Discharge Volumes
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As a Watershed As a Watershed 
Develops, there Develops, there 
is More and is More and is More and is More and 
More Impervious More Impervious 
Cover Cover (and as a (and as a 
result, more and result, more and 
more runoff)more runoff)
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Q

Developed Condition, Conventional CN
(Higher Peak, More Volume, and Earlier Peak Time)
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Predevelopment Condition
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•• Stream widening and erosionStream widening and erosion
•• Decreased channel stabilityDecreased channel stability
•• Reduced fish passageReduced fish passage
•• Loss of poolLoss of pool --riffle structureriffle structure

Effects of Higher Flow Volumes Effects of Higher Flow Volumes 
and Higher Flow Velocities…and Higher Flow Velocities…

•• Loss of poolLoss of pool --riffle structureriffle structure
•• Lower summer base flowsLower summer base flows
•• Loss of riparian tree canopyLoss of riparian tree canopy

•• Temperature impactsTemperature impacts

•• Decreased substrate qualityDecreased substrate quality
•• EmbeddednessEmbeddedness (fine sediments (fine sediments 

become embedded into the become embedded into the 
coarse substrate)coarse substrate)



In watersheds with 
less than 5% 

impervious cover, 
streams are typically 
stable and pristine, 
maintaining good 

pool and riffle 
structure, a large, 
wetted perimeter, 
even during low even during low 
flow, and a good 
riparian canopy 

coverage.
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At 10% impervious 
cover, the stream is 
slightly more visibly 

impacted. The 
stream shown here 
has approximately 
doubled its original 
size, tree roots are 
exposed,  and  the 

pool and riffle 
structure seen in 

sensitive streams is sensitive streams is 
lost.
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Active erosion 
becomes much more 

evident at 20% 
impervious cover 
with decreased 

substrate quality due 
to more material 

"flushing" through 
the system.

������	���	-��������	�������
��



Stream Channel ErosionStream Channel Erosion
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National Research Council ReportNational Research Council Report

“Presently the regulation of “Presently the regulation of 

Urban Stormwater Management Urban Stormwater Management 
in the United Statesin the United States

“Presently the regulation of “Presently the regulation of 
stormwater is hampered by a stormwater is hampered by a 
statute that focuses primarily on statute that focuses primarily on 
specific pollutants and largely specific pollutants and largely 
ignores the volume of discharges”ignores the volume of discharges”







Rulemaking ConsiderationsRulemaking Considerations

�� Establish quantified postEstablish quantified post--construction construction 
stormwater management requirements stormwater management requirements 
for new and redevelopment sitesfor new and redevelopment sites

Address stormwater discharges from Address stormwater discharges from �� Address stormwater discharges from Address stormwater discharges from 
existing development through existing development through 
retrofittingretrofitting

�� Extend MS4 areas to include areas Extend MS4 areas to include areas 
where  growth will be occurring where  growth will be occurring 



Volume Control Performance Standards Volume Control Performance Standards 

�� Discharges from New Development SitesDischarges from New Development Sites
�� Options under consideration:Options under consideration:

–– 9595thth percentile storm and smaller stormspercentile storm and smaller storms
–– 9090thth percentile storm and smaller stormspercentile storm and smaller storms
–– 8585thth percentile storm and smaller stormspercentile storm and smaller storms

–– Standard would accommodate site constraints: volume that Standard would accommodate site constraints: volume that –– Standard would accommodate site constraints: volume that Standard would accommodate site constraints: volume that 
cannot be retained onsite could be handled through offcannot be retained onsite could be handled through off--site site 
mitigation, payment in lieu, or treat and releasemitigation, payment in lieu, or treat and release

�� Discharges from Redeveloped SitesDischarges from Redeveloped Sites
–– Recommend lower standard for redevelopment  sitesRecommend lower standard for redevelopment  sites
–– Recognizes the difficulties associated with installing stormwater Recognizes the difficulties associated with installing stormwater 

controls due to site constraintscontrols due to site constraints



Storm Sizes Vary RegionallyStorm Sizes Vary Regionally
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Municipal Plan to Manage Discharges Municipal Plan to Manage Discharges 
from Existing Sites (Retrofits)from Existing Sites (Retrofits)

�� ConsiderationsConsiderations
–– Addresses degradation from discharges from Addresses degradation from discharges from 

existing sitesexisting sites
–– Helps restore urban waters Helps restore urban waters 
–– Out of the largest 200 U.S. cities (populations of Out of the largest 200 U.S. cities (populations of –– Out of the largest 200 U.S. cities (populations of Out of the largest 200 U.S. cities (populations of 

123,500 and up), 164 discharge to an impaired water123,500 and up), 164 discharge to an impaired water
�� Rulemaking potentially could require a MS4 to:Rulemaking potentially could require a MS4 to:

–– Develop plan with public comment that identifies Develop plan with public comment that identifies 
long term goals, highest priority projects and long term goals, highest priority projects and 
milestonesmilestones

–– Plan implemented through an iterative approachPlan implemented through an iterative approach



Extending the Area Included in Extending the Area Included in 
the MS4 Programthe MS4 Program

OptionsOptions
1. No change: based on “Urbanized Area” as defined 1. No change: based on “Urbanized Area” as defined 

by U.S. Census (will change every 10 years)by U.S. Census (will change every 10 years)
2. Jurisdiction boundaries of the Phase II MS4 rath er 2. Jurisdiction boundaries of the Phase II MS4 rath er 

than urbanized area boundarythan urbanized area boundarythan urbanized area boundarythan urbanized area boundary
3. Urban clusters as defined by Census3. Urban clusters as defined by Census

––Reaches unregulated densely populated areas Reaches unregulated densely populated areas 
4. Small watersheds which overlap with urbanized 4. Small watersheds which overlap with urbanized 

areaarea
––Reaches areas of high growthReaches areas of high growth
––Promotes watershed approachesPromotes watershed approaches

5. Combination of both urban clusters and small 5. Combination of both urban clusters and small 
watersheds watersheds 
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What Measures Could Be Implemented to 
Meet Performance Standards?
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Infiltration Practices Infiltration Practices 
Rain GardensRain Gardens
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Do Rain Gardens Really Work?Do Rain Gardens Really Work?
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Center for Watershed Protection



H.B.Fuller Company Parking Lot (MN)H.B.Fuller Company Parking Lot (MN)

•• Reduced storm Reduced storm 
water discharges water discharges 
by 73%by 73%

•• Reduced sediment Reduced sediment 
discharge by 94%discharge by 94%

•• Reduced Reduced 
phosphorus phosphorus 
loading by 70%loading by 70%
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Permeable Pavement ParkingPermeable Pavement Parking
Morton Arboretum, Lisle, ILMorton Arboretum, Lisle, IL
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Street Retrofits Street Retrofits –– Narrower Streets + SwalesNarrower Streets + Swales
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Shorewood, MNShorewood, MN
Pervious Concrete Public StreetPervious Concrete Public Street
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Michigan Avenue, Lansing, MI Michigan Avenue, Lansing, MI 
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Michigan Avenue, Lansing, MI Michigan Avenue, Lansing, MI 

�� Creation of attractive, Creation of attractive, 
walkablewalkable streetscapes streetscapes 
as part of the City’s as part of the City’s 
combined sewer combined sewer combined sewer combined sewer 
overflow (CSO) projectoverflow (CSO) project

TetraTech



Michigan AvenueMichigan Avenue
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Michigan Michigan 
AvenueAvenue

�� 4 city blocks, both 4 city blocks, both 
sidessides

�� Typical garden, no Typical garden, no 
overflow for 1overflow for 1--inch inch overflow for 1overflow for 1--inch inch 
eventevent

�� 600 block north side, 600 block north side, 
no overflow for 4.1no overflow for 4.1--
inches (25inches (25--year event)year event)

�� $122/square foot$122/square foot



Storing and Reusing Rainwater
Cisterns



Chicago City HallChicago City Hall
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Chicago City HallChicago City Hall
�� 20,300 sf intensive green roof with 20,000 20,300 sf intensive green roof with 20,000 

plants of more than 100 native speciesplants of more than 100 native species
�� Installed in 2000Installed in 2000
�� Decreases air and roof surface Decreases air and roof surface 

temperatures temperatures 
�� Retains 75% of a oneRetains 75% of a one--inch rainfall eventinch rainfall event
�� Provides habitatProvides habitat



Extensive Green RoofExtensive Green Roof
Light and Relatively InexpensiveLight and Relatively Inexpensive

Highland Gardens, Milwaukee, WIHighland Gardens, Milwaukee, WI



CostsCosts
Green vs. Grey InfrastructureGreen vs. Grey Infrastructure

Project 
Conventional vault 

cost estimate*
Rain garden cost

Bloedel Donovan 
Park parking lot $52,800 $12,800
(4400 ft 3 wet vault)

$52,800 $12,800

City Hall parking 
lot (2300 ft 3 wet 
vault)

$27,600 $5,600
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EPA Study:  Reducing Stormwater Costs 
through Low Impact

Development Strategies and Practices

� Background on LID
� Discussion of benefits 

and costs and costs 
� Case studies

– 17 projects 
– LID costs vs. 

traditional stormwater 
management on a site 
or neighborhood scale



Key Findings

� In most cases LID 
designs showed 
cost savings over 
traditional traditional 
stormwater designs

� Capital cost 
savings ranged 
from 15% to 80%



Green Saves Green



Other Economic BenefitsOther Economic Benefits
•• The New Kensington Community Development The New Kensington Community Development 

Corporation and the  Pennsylvania Horticultural Corporation and the  Pennsylvania Horticultural 
Society implemented green retrofit measures in a Society implemented green retrofit measures in a 
community area in Philadelphiacommunity area in Philadelphia

•• NKCDC and PHS converted unsightly abandoned lots NKCDC and PHS converted unsightly abandoned lots 
with “clean & green” landscapes of mowed grass, with “clean & green” landscapes of mowed grass, 
ringed with treesringed with trees

•• Significant economic impacts from these green Significant economic impacts from these green •• Significant economic impacts from these green Significant economic impacts from these green 
retrofits:retrofits:
�� Vacant land improvements resulted in surrounding Vacant land improvements resulted in surrounding 

housing values increased by as much as 30%housing values increased by as much as 30%
�� New tree plantings increased surrounding housing New tree plantings increased surrounding housing 

values by approximately 10% values by approximately 10% 
•• This translated to a $4 million gain in property va lues This translated to a $4 million gain in property va lues 

through tree plantings and a $12 million gain throu gh through tree plantings and a $12 million gain throu gh 
lot improvementslot improvements
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www.epa.gov/npdes/stormwater/rulemaking

www.epa.gov/greeninfrastructurewww.epa.gov/greeninfrastructure

www.epa.gov/owow/nps/lidwww.epa.gov/owow/nps/lid



Green Infrastructure in CSO LongGreen Infrastructure in CSO Long--Term Term 
Control Plans and Consent DecreesControl Plans and Consent Decrees

5%5%



GI in CSO Enforcement Cases -
Initial Experiences

� Assessment of potential for adding GI on 
top of existing gray plan

� Initial pilot and demonstration projects with � Initial pilot and demonstration projects with 
sound monitoring plans to analyze 
performance

� Process for allowing substitutions of green 
solutions for gray on a project by project 
basis



Next Generation of GI in CSO 
Enforcement Cases

� Up front, integrated modeling to assess 
GI/gray mix of control so GI is part of the 
core CSO control plan

� The sewer authority commits up front to � The sewer authority commits up front to 
capturing a specified volume of wet 
weather flows using GI measures

� The sewer authority can expand the use of 
GI to capture additional volumes based on 
performance data and approval of 
regulatory agencies



Next Generation of GI in CSO 
Enforcement Cases

� Articulate a plan for locating, designing, 
constructing, operating, and evaluating a set 
of GI control measures to capture a minimum 
of __ MG of wet weather flows in a storm or 
in a typical yearin a typical year

� Prioritize locations for GI implementation 
where: 
– GI control measures will help meet CD 

requirements
– Land ownership will readily accommodate 

permanent GI control measures
– GI can improve socio-economic conditions, such 

as the promotion or achievement of 
environmental justice goals 



Next Generation of GI in CSO 
Enforcement Cases

� In some cases utilize vacant land parcels in 
economically distressed areas
– Low cost stormwater/CSO control measure

� Articulate and implement GI Post -Construction � Articulate and implement GI Post -Construction 
Monitoring programs:
– Site scale 
– Sewershed scale
– System scale



Determining How Green and Gray Can Determining How Green and Gray Can 
Work Together to Meet WQ GoalsWork Together to Meet WQ Goals
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Case Studies Where GI is Case Studies Where GI is 
Part of the Injunctive ReliefPart of the Injunctive Relief

Settled CSO enforcement actions with 
green infrastructure in CDs and/or Long 
Term Control Plans (LTCPs):Term Control Plans (LTCPs):
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Louisville, KY

� CD allows for “innovative projects” in LTCP
� 19 Green Demonstration Projects in LTCP initially, 

5353

� 19 Green Demonstration Projects in LTCP initially, 
funded by Louisville Municipal Sewer District

� $40 million projected savings on Green 
Demonstration Projects compared to traditional 
controls

� Six years to monitor performance of GI projects, th en 
reevaluate the mix of green/gray controls

� Projects include green roofs, green streets, urban 
reforestation bioswales, rain gardens, permeable 
alleys, green parking lots



Metropolitan Sewer District of 
Greater Cincinnati
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Lick Run, Cincinnati
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Lick Run, Cincinnati
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Concept Plan for Lick Run 
Watershed, Cincinnati
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“Source Control is the Economical and Sustainable A lternative.”



Kansas City, MO
� Adaptive management approach to 

extensively utilize GI in lieu of and in addition 
to gray controls

� Middle Blue River 100-acre GI pilot project
� 744-acre Marlborough neighborhood GI � 744-acre Marlborough neighborhood GI 

implementation based on pilot project results
� The City will submit a plan for GI throughout 

the system based on pilot project  results
� GI technologies to be implemented: catch 

basin retrofits in road and street rights-of-way, 
curb extension swales, street trees, permeable 
pavement, green roofs, stormwater planters 



The District’s Consent DecreeNortheast Ohio Regional Sewer DistrictNortheast Ohio Regional Sewer District
(Cleveland Metro Area)(Cleveland Metro Area)



Northeast Ohio Regional Sewer DistrictNortheast Ohio Regional Sewer District

�� Minimum of $42 Minimum of $42 million on GI million on GI 
�� Minimum 44 Minimum 44 million gal/year reduction in million gal/year reduction in 

CSO discharges in a typical year from GI CSO discharges in a typical year from GI 
(over and above reductions from gray)(over and above reductions from gray)
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(over and above reductions from gray)(over and above reductions from gray)
�� Emphasis on relatively larger practices on Emphasis on relatively larger practices on 

vacant land parcelsvacant land parcels
�� Opportunity for otherOpportunity for other

green for gray substitutionsgreen for gray substitutions
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Monitoring and Accountability

• Monitoring of individual GI practices / 
sites 
• Particular emphasis on early 

implementation and representation across 
sewershedssewersheds

• Sewershed-scale monitoring 
• Collections of practices

• Post-construction monitoring and 
evaluation 
• After all elements in place



Approaches to CSO Control (gray)



Approaches to CSO Control (green + gray)



Bob Newport Bob Newport –– U.S. EPA Region 5U.S. EPA Region 5
newport.bob@epa.govnewport.bob@epa.gov
www.epa.gov/greeninfrastructurewww.epa.gov/greeninfrastructure


