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Development &

Evaluation Process

» Alternatives Development

. April 10, Grey
Infrastructure Focus

. May 22, Green
Infrastructure Focus

> Alternatives Evaluation

o June 19, Evaluation
Criteria Focus

. September 4, Integrated
Planning Workshop

> Plan Definition

. October 23, Plan
Review and Finalization



Alternatives Development Meeting Structure

» Alternative General Overview
« Advantages &
disadvantages ( >
e Technical constraints
» CSO-Specific Applications
o Detailed evaluation

> Evaluation Criteria \ J

e - Parking lot
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GSI within EPA CSO Enforcement Actions

Chicago, lllinois Consent Decree 2014

— Reduce flooding, focus on vacant parcels, improve socio-economic
conditions

Chattanooga, Tennessee Consent Decree 2013

— Produce land use policy, public participation process, implementation
schedule

Kansas City, Kansas Consent Decree 2013
— Pilot GSI projects that may replace or supplement grey infrastructure
Seattle, Washington Consent Decree 2013
— Provides opportunity for GSI to replace grey infrastructure
Washington DC Consent Decree 2005, Partnership Agreement 2012
— “Green Design Challenge” to private sector
Boston, Massachusetts Consent Decree 2012
— GSI demonstration projects, includes CSO and other pollutant controls



EPA Guidance — GSI| Considerations

» Select a sample set of sewersheds that are generally representative of the service area as a
whole, in terms of land uses, land ownership, soils, and topography.

» Characterize existing land use/land cover in the subwatersheds; this can often be done using
aerial photographs and/or a community’s geographic information system (GIS) coverages.

» Create templates for the various land uses in the sewersheds (e.g., typical single family
residential lot, typical commercial/office site). Estimate the pervious and impervious areas for
the templates.

» |dentify green infrastructure opportunities for the different land use categories (templates) in
the sewersheds, taking into account space needs, soil types, and slopes.

« Estimate the total green infrastructure that could be implemented in the sewershed by
extrapolating from the templates to the sewershed as a whole. This estimate should take into
account current and future zoning and institutional considerations, such as acceptance by
property owners of green infrastructure features on private property. The level of buy-in to the
green infrastructure program on the part of local property owners is an important variable, and
needs to be explicitly considered in CSO planning. The estimate should also consider public
properties and parks that may be good candidates for green infrastructure practices.

« Examine the cost-effectiveness of green infrastructure approaches. Will the green solutions
reduce upfront or operational costs? Experiment with various combinations of green and grey
infrastructure to determine what combination results in the lowest costs.

» Estimate the green infrastructure opportunities for the CSO service area as a whole by
extrapolating from the sample set of sewersheds studied.

» Estimate the stormwater volumes that can be kept out of the system by the green
infrastructure, taking into account the level of estimated implementation and the size of the
practices. Also consider if there should be a margin of safety to reflect actual green
implementation that may vary from projections, especially for sites not under the direct control
of the sewer authority.



Sewersheds
to Phase ll|
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Green Stormwater Infrastructure Alternatives

Fundamental Differences

» Infiltration
On site or nearby
Removes from system
Significant maintenance
»  Detention
On site or in system
Delays discharge
Moderate maintenance
» Retention

. Directly on site

. Reuse

. Zero discharge

. Operations requirements



Considerations for evaluating GSI potential

» Soll types
. Many GSI practices rely upon infiltration.
. Tight soils restrict GSI types.
» Topography
. Best on slopes under 5%.
. Effectively impossible on slopes greater than 25%.



Infiltration
Potential in
Phase |l|




Topography
Limitation in
Phase |l|




Considerations for evaluating GSI potential

»Land use and ownership
. Current imperviousness and open space.
. Selection of GSI types dependent on:

. public,
. commercial or
o residential land use.

. Easements & maintenance plans for private land.



Matching Strategies to Land Use Types




On-Site Source Control Design Considerations




Public Way Source and Surface Pathway

Design Considerations




Considerations for evaluating GSI potential

» Implementation on private property with private funds
. Ordinance provisions / financial incentives.
. Redevelopment rate.
» Implementation partnerships
. Public — Public
. Public — Private
. Public — Non-profit
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039, 056 — Providence between Rte 146 and Providence College
Infiltration Solutions




Stormwater Infiltration Examples

Large Tree Box Filter

Pervious Pavement
Shoulders
[ Trench
[ Stormwater R@ [ Tree Box Filter / Drywell
Bumpout




Stormwater Infiltration Examples

» Stormwater Raingarden Bump Out
e Curb and vegetative area installed along roadway shoulders.
o Can be retrofitted into existing street layouts
* Provides infiltration and water quality improvements

Image taken from: City of Philadelphia Green Streets
Design Manual - 2014



Stormwater Infiltration Examples

» Tree Box Filter (Single or Trench)

e Concrete box structure with vegetative tree planting area
Installed along roadways

« Can be retrofitted into existing street layouts in combination with
drywell installations.

* Provides infiltration and water quality improvements

Image taken from: City of Philadelphia Green Streets
Design Manual - 2014



Stormwater Infiltration Examples

» Catchbasin & Dry Well

« Concrete structure installed
along roadways upgradient of
existing curb inlets

« Can be retrofitted into existing
street layouts in combination
with tree box filter.

* Provides infiltration.
> Infiltration Chambers

e Large underground HDPE or
concrete piping systems that
promote infiltration

 Utilized in new construction
under parking lots and field
areas.

* Provides infiltration.



Stormwater Infiltration Examples

> Pervious Pavement

* Pervious pavement,
concrete or paver
structure that promotes
Infitration.

« Can be retrofitted into
existing street layouts
along shoulder In
combination with
stormwater raingarden
bump outs.

* Provides infiltration.

Image taken from: City of Philadelphia Green Streets
Design Manual - 2014



Stormwater Infiltration Examples

» Ribbon Driveways
* Pervious vegetative strip installed along center of residential driveways
« Can be retrofitted into existing driveways
* Promotes infiltration



Soils &
Infiltration

CSO 039, 056




Topography
CSO 039, 056




039/056 Stormwater Management




039/056 Stormwater Management

Stormwater Raingarden
Bumpout

Pervious Pavement
Shoulders k




039/056 Stormwater Management




039/056 Stormwater Management

}Filter / Drywell ]



Stormwater Infiltration Summation

»Advantages
o Provides infiltration and volume reduction
Provides water quality improvement
. Can be installed at a smaller scale
»Disadvantages

 Underlying solls need to permeable to be
effective

« Cost for larger pervious pavement & infiltration
chamber installations

o Maintenance
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035 — Providence near North Main between Rochambeau and
Pleasant

Detention Solutions




Hydraulic Controls Overview

»Advantages
« Keeps stormwater out of combined sewer
e Low Capital Costs

e Low Operation and Maintenance Costs
»Disadvantages

e  Strategic surface ponding

Often requires specific surface conditions or
Improvements

 Limited by specific health and safety
consideration including FEMA regulations



Surface Stormwater Detention Example

» Surface Stormwater Detention System
. Natural detention system alternative
. Reduces peak storm discharges
. Provides water quality improvements



Underground Stormwater Detention Example

»Underground Stormwater Detention System
. Structural pipe network system
. Can be installed in compact site configurations
. Reduces peak storm discharges
. Can be combined with infiltration for volume reduction.



Soils &
Infiltration

CSO 035
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035 Stormwater Management

Suitable
» Uniform Slope
« Sufficient Curb Reveal Rochambeau Ave

North Burial
Ground
Marginally Suitable
Not Suitable * Flat Slope
* Major Intersections

Providence

Doyle Ave




035 Stormwater Management




035 Stormwater Management




035 Stormwater Management

Stormwater Raingarden
Bumpout

Pervious Pavement
Shoulders




Stormwater Detention Summation

»Advantages
 Reduction of peak flows
«  Water quality improvement

*  Provides opportunity for infiltration volume
reduction

»Disadvantages
. Land area needed for installation
« Costs for larger installations
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206 — Pawtucket between Exchange St and Central Falls

Retention Solutions




Stormwater Retention Example

» Concrete Stormwater Retention

Structures
. Underground structural
solution

. Large land area required

RT3~



Stormwater Retention Example

» Stormwater Wetlands
o Natural surface retention solution
. Water quality improvement
. Large land disturbance required
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Infiltration
CSO0O 206




Topography
CSO 206




206 Stormwater Management




206 Stormwater Management

LVS Pavement ]

[ Stormwater Raingarden \




206 Stormwater Management




206 Stormwater Management

Pervious Pavement ]

Stormwater Raingarden ]

Large Tree Box Filter
Trench




Stormwater Retention Summation

»Advantages
« Large volume of stormwater storage
Stormwater wetland water gquality improvement

»Disadvantages
o Construction cost
o Land disturbance
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Area-Wide GSI Potential

@ mwH.

BUILDING A BETTER WORLD



NBC

» Since 2003, the Narragansett Bay Commission
Stormwater

(NBC) has implemented a Stormwater Mitigation

Mitigation Program to deal with the large amounts of

Program
Description

stormwater runoff that enters the NBC'’s sanitary
sewer system during large rain events.

 The NBC’s Rules and Regulations require all
builders of new projects to develop a Stormwater
Management Plan to mitigate and reduce
stormwater runoff by the installation of Green
Stormwater Infrastructure and LID techniques.

 From 2003 to 2013 the NBC Stormwater
Mitigation Program has permitted over 113
projects that have incorporated stormwater GSI
and LID technologies and have mitigated over 6.8
Million Gallons of stormwater from the NBC sewer
system. (based upon a 3-month - 1.65 inch storm
event)




NBC Stormwater Mitigation Locus Map




Achievement

First — Oliver

Hazard Perry - AN

School [ Roof Infiltration J [ ory Wwell Installation ]

System

370 Hartford
Avenue

Providence
Rhode Island

59,450 Gallons Infiltrated and removed from
NBC system. (3-month 1.65 inch storm event)



Current NBC Stormwater Mitigation Program
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Translating GSI Benefits to CSO
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Combined Sewer Overflows (CSOs)

What they do........

e to provide local relief from
flooding

e to protect the downstream
sewerage system/treatment
plant from overloading

« to safeguard the receiving
water from pollution

What are the issues........

Storm flows conveyed in the same
pipe as waste water

Uneconomic to convey storm
flows

Uneconomic to treat storm flows

Solution is to overflow excess
flows

But....excess flow contains
untreated wastewater

Primary cause of non-point source
pollution



Urbanization's Affect on Runoff




Understanding the hydraulics
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The “grey” vs. “green” question




The reality of applying GSI




Challenges and appropriate solutions 1 of 2

Catchment Area = 1,500 acres

GSI 15-ac coverage across /5-ac area Opportumty

Effectiveness
Scale
A




Challenges and appropriate solutions 2 of 2

Catchment Area = 4 acres

GSI 1-ac coverage across 4-ac area Opportumty

Effectiveness
A
Scale

o O



Hydraulic and Hydrologic Model — MIKE Urban
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Green Stormwater Infrastructure Overview

»Advantages
. Reduces flooding & CSO volumes
. Improves community livability
. Improves air quality
. Reduces urban head island effects
. Improves water guality
. Reduces energy use
. Improves wildlife habitat (for large-scale)
. Increases recreational opportunities (for large-scale)

» Disadvantages
. Requires provisions to preserve and maintain
functionality in perpetuity
. Requires strong community and political support



GSI in Public Ways

»Advantages
e Centralized control of O&M
. Public amenity
»Disadvantages
. Public entity bears cost



GSI on Private Property

»Advantages

« Cost shifted to developers
»Disadvantages

. Less control of operations

. Economic development impacts



Expansion of Stormwater Mitigation Program

»Increase NBC sewer connection permits
 More stringent requirements
«  More broad applicability
« Technical & construction assistance
»Adopt requirements into building, zoning or planning
«  Administrative issues
« Technical review requirements
. Economic development impacts



Next Meeting

19 June 2014, 9:00AM
Evaluation Criteria Focus




