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Thanks to our Funders
• City of Providence 
• Restore America’s Estuaries SNEP program
• Rhode Island Foundation
• Audubon Society of Rhode Island
• The Nature Conservancy
• SNEP Network
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Water Quality 
Monitoring and 
Analysis

Training and 
Curriculum 
Development

Natural Infrastructure 
Design Innovation
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Training and Curriculum 
Development
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Natural Infrastructure Design 
Innovation
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ROGER WILLIAMS PARK
• Designed by Horace Cleveland (1874)
• One of Rhode Island’s most treasured places
• Largest & Most Important Open Space in Providence, RI
• 435  Acres
• 1 Million visitors per year
• 100+ Acres of Ponds 
• TMDL (Total Maximum Daily Load) for Phosphorus 
• The ponds are part of the park’s historic design and character
• Significant Recreational Use & Resources
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Pawtuxet River watershed

Roger Williams Pond watershed
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CONTRIBUTING 
WATERSHEDS

Upper Watershed

Lower Watershed

Watershed Areas
North—977 acres
South—649 acres

Total—1,626 acres
50% Impervious
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Poor Water Quality ‐ Cyanobacteria
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City of Providence and RIDEM Execute Consent Agreement

Providence Forced to Invest in Stormwater System
March 09, 2017/ Jo Detz By ecoRI News staff
PROVIDENCE — Mayor Jorge Elorza recently signed an agreement with the Rhode Island Department of Environmental 
Management (DEM) to bring the city’s stormwater management system into compliance with its Municipal Separate Storm Sewer 
System permit.

▶Signed following a Notice of Violation issued by RIDEM with penalties of $25,000 per day

▶City has seven (7) years to come into compliance with the EPAs Clean Water Act 

▶Items included in the agreement

▶Mapping of all 12,000 catch basins and piping

▶Increased Efforts related to Stormwater Management

▶Increased Public Engagement Around Stormwater Prevention

▶Implementation of Green Infrastructure Projects in Roger Williams Park 
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Parks Department Capital Projects 2018‐2019
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Parks Department Capital Projects 2018‐2019 (2)



13

Parks Department Capital Projects 2018‐2019 (3)
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SITE 3-BIORETENTION
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Roger Williams Park Carousel infiltration 
area
• installed 2012
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Roosevelt Lake road removal: 2013
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2013

Roosevelt Lake road removal: 
2013
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2017
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Roosevelt Lake buffer 
planting



22May 2013

April 2013

Roosevelt Lake wet 
meadow

April 2015

May 2013



2320152013

Roger Williams Park stormwater/green infrastructure 
demonstration site
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Edgewood Ave./F Greene Memorial Blvd stormwater 
infiltration:
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SITE 17/18-WET SWALE
Stormwater
Pretreatment Buffer Restoration
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Polo Lake stormwater infiltration: 2013
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August 2015

Polo Lake wetland/buffer planting: 
2013
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LESSONS LEARNED

Diversion Structure Problems

Scenic Overlook Added The Sidewalk Returns

Retrofit Existing Structure
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LESSONS LEARNED

Overtopped berm 

Clogged Inlet By‐pass Clogged Inlet swale

Box culvert cleaning
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SITE 24
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SITE 24

Stormwater
Pretreatment

• `Buffer Restoration

Pavement Reduction

• `
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LESSONS LEARNED
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System Malfunction – Berm Elevation
Over Compaction

• Control Access

• Review Materials

•Repair

•Re‐establish Proper Elevation
for Water Direction
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SITE 12
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SITE 12
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Breach in System Boulder Wall
Construction Practice

• Boulder Walls Need to be
Set Higher in Terrace

• Mortar or Fill Voids in Boulder
Walls

•Confirm Overflow is Lower
Than Boulder Wall
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Additional Stormwater Elements
• Geese Control – Egg Addling – US Department of Agriculture

• Downspout Disconnection Program ‐ Pavers

• Lawn Signs for ‘Stormwater Heroes”

• Rain Barrel Sale / Giveaway (DPW)

• Algae Water Treatments ‐ $18k Per Year

• Street Sweeping & Catch Basin Cleaning

• Street Scuppers on Roadway Projects
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Roger Williams Park stormwater infiltration: green curbs
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2017

Willow Lake buffer planting/no mow 
area
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Design Challenges at Roger Williams Park ‐
Visitors 
Creating Places People Can Enjoy and 
Still Make Room for Green 
Infrastructure
•Lessons Learned – Temple to Music

• Impact of Installation on Events
• Difficult to Control Behavior
• Result – Element not Functioning
• Victims of Our Own Success

•Increased Activity Day and Night 
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Design Options ‐ Economics 
Re‐Purposing Materials

• Element of Value Engineering
•Creating Weir Structures

• Used Granite or Pre‐Cast Curbing
•Base Materials

• Recycled asphalt
•Fire Wood (Forestry Operations)

• Water Bars and Retaining Structures
• Appalachian Mtn. Club Guide

•Used Brick and Cobblestones
• Swales

•What is the Next Great Idea?
• Tires, Trash or Mattresses
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Perception and Impact on Activities 
Element/Benefit

Shoreline Plantings
Discourages Geese

Selective Mowing on Hillsides
Filters Water & Prevents Erosion

Rain Gardens
Water Filtration

Aerating Fountains
Water Movement & Oxygen

Pavement Removal 
Decreases Impermeable Area

Perception/Impact
Shoreline Plantings

Aggravates Fisherman

Selective Mowing on Hillsides
Not Doing Our Job – Golf Course Mentality

Rain Gardens
Love the Flowers – but Tics and Rodents

Aerating Fountains
Activates Park (Lit at Night) ‐ Leak

Pavement Removal 
Less Parking Spots
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Maintenance Challenges
● Funding

● Staffing to Maintain (42) Stormwater Sites with Budgets Cuts Etc.
● Huge Task for the Parks Department
● Outsourcing Needs Commitment – Funding 

● Education
● Schools
● Adult Education Classes
● Adult Job Training 
● Apprenticeship Programs
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Design With Maintenance In Mind
● Use native plants that will not only flourish but will be easily identified 
by maintenance personnel

● Cost effective designs.
● Landscape material that does not require yearly installation ‐mulch
● Forebays that are accessible and are easy to be clean out – ‘Drive By’
● Design GI systems based on what funding you will have for future
maintenance.

● Always design the structure for who will be maintaining it.
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Maintenance Issues ‐ Accessibility

•Proximity to Roadway
•Sediment Removal

• Large Basin
•Slopes 
•Access To All Areas
•‘In Water’ Access
•Equipment Capabilities
•Design for Staff and 

Machinery
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Maintenance Issues ‐ Training

•Experience of Crews
•Equipment Operation 
•Training
•Plant Identification

•Experience of Management
•Landscape Architect
•Botanical Center Manager
•Training

•Willingness to Adapt
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Maintenance Issues ‐ Funding

•Much More Expensive Than 
Traditional Catch Basins
•Labor Intensive = More Staff
•Commitment from City to Make 
Clean Water a Priority
•Compliance with the MS4 Permit 
and the Clean Water Act



49

Maintenance – Training ‐ Plans
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Maintenance Documentation
Greencities – Work Force



55

Awareness



Education - Schools and Public 
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Signage in Areas People Visit or Pass By
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‘Park’nerships That Work
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Monitoring Plan
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Types of monitoring:

• Water Quality
• Water Quantity
• Picture Posts
• Cyanobacteria
• Visual Inspection of BMPs
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Water Quality
URI Watershed Watch Volunteer Monitoring Program
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URI Watershed Watch 
Volunteer Monitoring Program

PARAMETERS FREQUENCY

Dissolved Oxygen, 
Temperature

Weekly

Chlorophyll‐a Bi‐Weekly

Nutrients, bacteria, 
alkalinity, pH

3 times per year
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Continuous Water Quality Monitoring
• Data logged every 5 minutes (Inflow and Outflow)
• Nitrogen and Phosphorous (Spectro::Lyser)
• Temperature, Specific Conductance, pH, Dissolved Oxygen, 

Fluorescent dissolved organic matter (YSI-EXO2)
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Water Quantity 
Monitoring

• Continuous Water Level and Streamflow 
monitoring (Inflow and Outflow)

• Precipitation Monitoring 
• BMP Volume Monitoring
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Picture Post Monitoring
• Community Involvement

• Document changes of BMPs over time
• Visually document timing of algal blooms
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Cyanobacteria Monitoring
•Organize Volunteers to participate in Cyanobacteria Monitoring 
Collaborative
•Bloomwatch App
•Cyanoscope Training
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Visual Inspections of BMPs
• Inlet and outlet are functioning
• Invasive plants
• Trash, debris, leaves
• Excessive sediment in forebay
• Water draining properly



Wenley Ferguson
Save The Bay
wferguson@savebay.org 

Brian Byrnes
Providence Parks
bbyrnes@providenceri.gov

Sheila Dormody
The Nature Conservancy
sheila.dormody@tnc.org

Ryan Kopp
Audubon Society of RI
rkopp@asri.org 

DISCUSSION:
How could the Stormwater Innovation 
Center support your work?

www.stormwaterinnovation.org


