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NEW JERSEY

Na�onal Disaster Resilience
Regional Stormwater Infrastructure Toolkit 
Public Workshop
January 9, 2019

For more informa�on, please contact:
Alexis Taylor

DEP Bureau of Flood Resilience
Website: www.resiliencetoolkit.nj.gov

E-mail: Toolkit@dep.nj.gov

Agenda 
 

Room Time Slot Activity Learning Objectives
Civil Air Patrol 
Room

8:30 AM to 
8:45 AM 

Introduction NDR Toolkit Team & Overarching 
Goals of the Workshop 
Presenters: Dennis Reinknecht and Taylor Forster 
(DEP)

 � Introduction to the National Disaster 
Regional Resilience Stormwater 
Infrastructure Toolkit.

 � New upcoming projects for the region 
including resilient grey and green 
stormwater infrastructure that will 
help improve current stormwater 
management. 

 � Learn about green and grey stormwater 
infrastructure techniques and 
applications. Why some techniques are 
preferred in different environments 
and settings and how they can be 
implemented (e.g., rain gardens vs. 
porous pavements).

8:45 AM to 
9:30 AM

Introductory Stormwater Infrastructure 
Presentation 
Presenters: Alexis Taylor (DEP), Jonathan 
Carey, AICP (Louis Berger), David Ksyniak, PE 
(CDM Smith)

9:30 AM to 
9:40 AM

Q&A/Open Forum

9:40 AM to 
9:55 AM

Green Infrastructure Design With Maintenance in 
Mind 
Presenter: Virginia Roach, PE (CDM Smith)

9:55 AM to 
10:00 AM

Q&A/Open Forum

10:00 AM to 
10:15 AM

Break

Module 1: Operation & Maintenance (O&M)
10:15 AM to 
10:35 AM

Utility Asset Management  
Presenter: Ed Carpenetti, PE (Louis Berger)

 � Introduction to asset and utility 
management and best practices for 
regional communities, including asset 
registry and interactive field maps. 
Bringing documentation and tracking of 
utilities and assets into the 21st century.  

 � Learn about the current status of 
stormwater management O&M in New 
Jersey and how New Jersey can benefit 
from expanded, more regional O&M 
organizational structures. A review of 
different types of regional entities that 
might improve stormwater management 
O&M.

 � Learn about native plant use for green 
infrastructure design and O&M.

10:35 AM to 
10:50 AM

Asset Management Software Assessment Tool 
(AMSAT) 
Presenter: Brian Porter (CDM Smith)

10:50 AM to 
11:10 AM

Institutional Options for Improved Stormwater 
O&M 
Presenter: Bill Cesanek, AICP (CDM Smith)

11:10 AM to 
11:20 AM

Q&A/Open Forum

11:20 AM to 
12:05 PM

Breakout Session: Obtain feedback on successful 
components, challenges, and recommendations 
for implementation of asset management/O&M 
planning process for stormwater infrastructure

12:05 PM to 
12:20 PM

Restoring Native Plants in the Meadowlands 
Presenter: Don Torino (Bergen County Audubon 
Society)

12:20 PM to 
12:25 PM

Q&A/Open Forum

Port Authority Executive Conference Room                                  Lunch: 30 minutes (12:25 to 12:55 PM)
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NEW JERSEY

Na�onal Disaster Resilience
Regional Stormwater Infrastructure Toolkit 
Public Workshop
January 9, 2019

For more informa�on, please contact:
Alexis Taylor

DEP Bureau of Flood Resilience
Website: www.resiliencetoolkit.nj.gov

E-mail: Toolkit@dep.nj.gov

Room Time Slot Activity Learning Objectives

Port Authority 
Executive 
Conference 
Room

Module 2: Job Training 
12:55 PM to 
1:25 PM

Case Studies: Green Stormwater Infrastructure 
Projects and Lessons Learned  
Presenter: Chris Perez (Rutgers University 
New Jersey Agricultural Experiment Station) 
Presenter: Fran Lawn (The Sustainable Business 
Network of Greater Philadelphia)

 � Learn about green infrastructure 
projects and lessons learned. 

 � Responsibility charting as a 
management tool to determine 
roles and relationships among public 
stakeholders and municipal personnel in 
maintaining stormwater infrastructure.

 � Community involvement in training 
programs and establishing stormwater 
management program goals at a 
municipal level.   

 � Overview of training programs to 
facilitate growth and expansion of skill 
sets for stormwater career professionals 
to develop long-term capacity for 
stormwater infrastructure O&M. 

1:25 PM to 
1:35 PM

Q&A/Open Forum

1:35 PM to 
1:50 PM

RACI Table as an Asset Management Tool 
Presenter: Melissa Harclerode, PhD, BCES (CDMS)

1:50 PM to 
2:30 PM

Job Training, Career Development, and the 
National Green Infrastructure Certification 
Program (NGICP) 
Presenter: Margaret Stewart (LBG) and Adriana 
Caldarelli (NGICP)

2:30 PM  to 
2:50 PM

Q&A/Open Forum

Closing Thoughts/Recap 
2:50 PM to 3:15 PM 

Please complete workshop evaluation forms, required to obtain CEUs
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Green Infrastructure 
Design With 

Maintenance in 
Mind

Presented by:
Virginia Roach, PE
CDM Smith
Boston, MA
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Overview

▪ Green infrastructure techniques

▪ Design with maintenance in mind

▪ Construction lessons learned
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Green Infrastructure 
Techniques –
Areas With Limited Space 

Subsurface Storage 
and Infiltration

Blue Roof

Porous Pavements

Bioretention/Rain Gardens/Street Planters

Green Roof
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Green Infrastructure 
Techniques –
Large Open Spaces
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Design with 
Maintenance in Mind

▪ Install hardscapes instead of 
planted areas if trash is an issue

▪ Install grasses instead of plantings
▪ Easier to maintain
▪ Found to have better infiltration over 

time (UNH Stormwater Center)
▪ Provide ready access
▪ Sufficient manholes on structures
▪ Ramp for bobcat/mower in basins
▪ Access to forebay
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Pre-Treatment to Reduce 
Sediment and Debris in 
Street Planters

▪ Catch basin

▪ Baffle box

▪ Particle separator

Harvard University Allston Campus Baffle Box
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Bioretention / Rain Garden 
Maintenance

▪ Highest maintenance first two years
▪ Seasonal weeding, raking and pruning
▪ Infiltration improves over time as roots 

establish
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Porous Pavement 
Maintenance

▪ Winter maintenance
▪ Do not use sand

▪ Porous asphalt and pervious concrete
▪ Vacuum sweep
▪ Power wash if needed

▪ Permeable pavers
▪ Regenerative air or  
traditional sweeper
▪ Replenish joint material
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Construction Lessons 
Learned

▪ Experienced contractors for this type of 
work are limited, but a must

▪ Properly stage and plan construction of 
bioretention areas 

▪ Maximize use of precast pervious 
concrete panels to save time and money

▪ Allocate sufficient funds for hazardous 
and regulated materials disposal



Open Forum
Questions and Answers



BREAK
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Module 1 O&M

Utility Asset 
Management

Presented by:
Ed Carpenetti, PE
Louis Berger
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Utility Asset Management
• Utility Asset Management

• What is Asset Management

• Why Asset Management

• Asset Management Schematic

• Getting Started

• Enterprise Asset Management
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What is Asset 
Management?

“A Way of doing business that 
allows Utilities to achieve the 
desired 
Level of Service and 
Acceptable Level of Risk at the 
Lowest Lifecycle Cost”
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Why Asset Management
• Prolonging asset life

• Meeting consumer demands with a 
focus on system sustainability

• Optimizing structural and maintenance 
activities

• Meeting service expectations and 
regulatory requirements

• Improving responses to emergencies

• Improving security and safety of assets
EPA – Asset Managemet: A Best Practices Guide
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Why Asset Management
“Asset management is maintaining a 
desired level of service (LOS) for 
what you want your assets to 
provide at the lowest life cycle cost.

Lowest life cycle cost refers to the 
best appropriate cost for 
rehabilitation, repairing or replacing 
an asset.”

EPA – Asset Managemet: A Best Practices Guide
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Why Asset Management
Current Maintenance Plans
• Reactive
• Preventative (time based or usage based)

Asset Management Based Plans
• Predictive (Real‐time Monitoring)
• Prescriptive / Prognostic (Modeling)

‐ Real‐time, statistical & numerical    
modeling

‐Machine Learning / Artificial

Advanced Asset Management Based Plans 
include:
• Sustainability
• Resiliency
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Asset Management Schematic
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1. WHAT do we have?
2. Where is it located?
3. WHAT is its Condition?

1. CUSTOMER demands?
2. REGULATORY requirements?
3. System performance?

1. Asset failure modes?
2. Likelihood and Consequence 

of Failure?
3. Repair/Maintenance Costs?

1. Alternative managing O&M personnel and capital 
budget accounts?

2. Rehabilitation and Replacement Costs?

1. Do we have enough 
funding for desired LOS?

2. Is the rate structure 
sustainable?

Getting Started
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Business Processes

Updated Asset Management Plan

Getting Started
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Module 1 
O&M

Asset Management 
Software 

Assessment Tool 
(AMSAT)

Presented by:
Brian Porter
Management Consultant
CDM Smith
Boston, MA
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AMSAT: Project Scope

▪ Produce and pilot a voluntary screening tool 
to identify potential Computerized 
Maintenance Management System (CMMS) 
software systems

▪ Intended for organizations seeking a way to 
manage stormwater infrastructure assets
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What is Asset Management

“A Way of doing business that 
allows Utilities to achieve the 

desired 
Level of Service and 

Acceptable Level of Risk at 
the Lowest Lifecycle Cost”
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Making Smarter Decisions 
Related to Utility 
Management

Knowing Your 
Assets, Their 

Condition, How 
Critical they Are, 
and Their Risk of 

Failure

Employing 
Technology to 
Track Assets, 
Analyze Assets, 
and to Predict 
Problem Areas

Implementing & 
Improving 
Processes to 
Support More 
Effective PM, 
R&R, and CIP 
Programs

Investing in 
People through 
proper training to 
ensure buy‐in and 

stewardship
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Initial Questions
▪ Areas of Focus?
▪ Procurement process?
▪ AM components of interest?

▪ Asset Inventory/Register
▪ Asset Condition
▪ Service Requests
▪ Work Orders
▪ Risk Assessment
▪ Capital Planning
▪ Inventory Tracking
▪ Fleet Management

▪ Technology requirements/barriers
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Key Software Differentiators

▪ Requirements compatibility
▪ Cost pricing not uniform across software
▪ Training requirements
▪ IT Infrastructure / Computing Environment
▪ CMMS vs. Asset Management Software
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Methodology

▪ Created matrix of systems & requirements (System Feature Index)
▪ Evaluated Functional, Technical & Cost Criteria
▪ Developed Basic, Standard & Advanced “Tiers”

▪ Created series of questions relating back to the matrix/tiers
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Tool Workflow

▪ Answer a series of questions

▪ Tool produces a recommended tier

▪ Organization interprets results
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Tool Questions

▪ Number of stormwater assets 
managed

▪ Number of users
▪ Number of citizens served
▪ CMMS Budget
▪ IT Department In‐house

▪ Risk Evaluation/Capital Planning 
needs

▪ Mobile component
▪ GIS component
▪ Business System Integration
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Tool Results

▪ Recommended Tier
▪ Written explanation
▪ Cost ranges
▪ Disclaimers
▪ Links to explanation of 

other tiers
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Module 1 O&M

Institutional 
Options for 
Improved 

Stormwater O&M
Presented by:
Bill Cesanek, AICP
CDM Smith
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▪ History of Stormwater Services in NJ 

▪ Benefits of Expanded Stormwater O&M

▪ Who Can Provide and Manage 
Stormwater O&M Services in NJ?

▪ Options to Expand O&M Capacity

Presentation Overview
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▪ Stormwater drainage systems in NJ suburbs 
were typically “inherited” by towns, from 
developers

▪ No mechanism exists for towns to collect 
funds dedicated to stormwater mgmt., O&M

▪ Stormwater systems might be characterized 
as an “orphan” utility in NJ

▪ Storm system maintenance usually funded 
from property taxes

▪ Reactive stormwater management & 
maintenance vs. Proactive; shift in approach

History of Stormwater 
Management in NJ
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Regional Entity

The scarcity of intermunicipal 
arrangements, or using a regional 
entity to manage stormwater 
makes O&M responsibilities 
among jurisdictions less efficient
and more challenging. 

Early Project Findings

Institutional Knowledge

Providing additional information 
to towns about options, 
opportunities, and sharing  
knowledge about emerging best 
practices would support 
improved stormwater 
management. 
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Benefits of Improved 
Stormwater O&M

▪ Major drivers: Reducing flooding, 
improving public safety, & regulatory 
compliance

▪ Preventative maintenance is less costly 
than facility replacement; extends the 
life of infrastructure 

▪ Public safety includes avoiding 
emergencies, such as sink holes, pipe 
failures, road damage/closure

▪ Reduces incidences of maintenance‐
related flooding (e.g., clogged catch 
basins)

▪ Water quality benefits 
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Existing Entities that Might 
Improve Stormwater 
Management O&M 

Jurisdiction‐Based Framework
▪Municipal Government
▪ County Government
▪ Inter‐Municipal Services Agreements
▪ Jurisdiction‐Based Private Contracting

Public Utility Framework
▪Water or Wastewater Utility
▪Municipal and County Utilities Authority
▪ Stormwater Utility
▪ Environmental Authorities
▪ County Improvement Authorities
▪ Flood Control Commissions
▪ Private (Investor‐Owned) Utilities

State or Regulatory Agency 
Functions
▪ State‐Authorized Regional Commission 

(Highlands, Meadowlands, Pinelands)
▪ Special (Improvement) Districts
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Level of 
Service

Program
Management

Regulatory
Compliance

Operation and 
Maintenance

Capital Improvement 
Projects

5
Comprehensive Planning &

Full Implementation 
Capabilities

Exemplary Permit 
Compliance

Fully Preventative/
100% Routine

Prioritized /
Fully-Funded

4
Pro-Active Planning &

Systematic CIP
Implementation Capabilities

Pro-Active Permit 
Compliance

Mixture of Routine and 
Inspection Based

Phased Implementation /
Allocated Budgets

3
Priority Planning &

Partial CIP
Implementation Capabilities

Permit Compliance Mixture of Inspection and 
Responsive Based

Complaint, Inspection-
Based / 

Moderate Budget

2
Reactionary Planning &

Minimal CIP
Implementation Capabilities

Below Minimum Permit 
Compliance Primarily Reactive Critical Needs Only / 

Minimum Budget

1
No Planning &

No CIP
Implementation Capabilities

Low Compliance Resources Not Available No Planning / 
No Budget

Level of Service Matrix: To Achieve Mgmt Goals
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Entity type

Program 
Management/
Technical Staff

Maintenance 
Staff and 
Equipment

Technology and 
Skills for 

Inventorying/ 
Asset 

Management

Utility Fee 
Collection 
System 
Structure

Local Municipal/County
Inter‐Municipal Agreement
Private Contractor Support
Municipal or Co‐Utility 
Authority 
Investor‐Owned Utility
Regional
Board/Commission/Council 
(Overseeing Water 
Resources)
Special District 

Comparison:  Stormwater O&M Functions 
by Existing Entity Type 

= good mgmt. potential ranging to low 
mgmt. potential=
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Examples of Expanded or 
Improved Stormwater O&M

▪ Implement routine stormwater 
infrastructure condition assessment
program 

▪ Seek public input to identify most 
serious stormwater management 
issues/concerns, identify LoS

▪ Identify preventative maintenance 
functions to avoid emergencies

▪ Collaborate with adjacent/similar 
towns to share equipment/staff 
resources
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Institutional Options for 
Improved Stormwater Mgmt

▪ Option 1:  Create inter‐
municipal agreements to 
perform agreed‐upon shared 
stormwater O&M functions, by 
sharing equipment, staff, and 
expertise

▪ Benefit: Improves cost‐
effectiveness over parallel 
individual stormwater O&M, 
through economies of scale
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Institutional Options for 
Improved Stormwater Mgmt

▪Option 2:  Leverage regional 
agency powers to help 
implement multi‐municipal 
stormwater O&M management 
services (e.g., counties, 
Meadowlands, Pinelands, 
Highlands)

▪ Benefit: Improves cost‐
effectiveness over individual 
stormwater O&M through 
economies‐of‐scale, and 
possible regional entity 
funding; can simplify 
contracting for storm services
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Institutional Options for 
Improved Stormwater Mgmt

▪Option 3:  Explore current 
authority that may allow for 
creation of some form of 
stormwater utility; untested 
legally but not prohibited

▪ Benefit: Creates both a 
dedicated utility function for 
stormwater (like water and 
sewer) and a dedicated 
funding mechanism



Open Forum
Questions and Answers



Breakout Session
Feedback on successes, challenges & 
recommendations for implementing 
AM/O&M processes for stormwater

infrastructure





Restoring Native Plants in the       
Meadowlands 



Go  Native!

 better to our soils and climate

 Require  care and watering when established

 Use  fertilizer

 Need  pest control

 Pollinators and butterflies

 food and shelter year round



What’s  an  Invasive  Plant ? 

 SOME SOLD AT GARDEN 
CENTERS 

 Japanese Barberry

 Burning Bush

 Japanese Honeysuckle

 Multi-flora Rose

 Russian & Autumn Olive

 Mile-a-Minute Vine Japanese 
knotweed



RIVER BIRCH 



Eastern Red Cedar



Silky Dogwood

NATIVE SHRUBS 

Bayberry



Inkberry Holly          Groundsel Shrub



Buttonbush

Our Native Butterfly-bush

Eastern Tiger Swallowtail



In the Backyard too



Plant Spicebush-Not Forsythia



Spicebush Swallowtail !!!



Spicebush Caterpillar



Agastache (Hyssop)

OUR NATIVE WILDFLOWERS

Joe-Pye Weed



Swamp Milkweed

MILKWEED for the Monarchs !

Monarchs will Thank you !



MORE MILKWEED !

Common Milkweed Butterfly Weed



PLEASE PLANT GOLDENROD !!!



WILD SENNA-Makes     
Pollinators CRAZY !!



Prairie Coneflower-Great     
For Naturalizing 



Obedient Plant



More Native Wildflowers

NY ASTERS MONARDA



Big  Bluestem

Native Grasses -Important Ecosystem

Little  Bluestem



Truck Load –Big Bluestem



Switch Grass 



Delaware Skipper

Host  Plant
Northern

Broken-dash Skipper



Please Visit Our Gardens



Open Forum
Questions and Answers



Lunch
Workshop will resume at 

12:55 PM



Rutgers



Case Studies: Green Stormwater 
Infrastructure Projects and Lessons 

Learned 
 

Christopher Perez 
cperez@envsci.rutgers.edu 

www.water.rutgers.edu 
 

January 9, 2019 

http://www.water.rutgers.edu/


 
 
 
 
Lessons Learned:  
 
1) Maintenance agreements and MOU’s 
 
2) Find the right audience 
 
3) Community engagement and finding a local green 
infrastructure champion 
 



     Rutgers Cooperative Extension  
Water Resources Program    

Our mission is to 
identify and address 

community water 
resources issues 
using sustainable 

and practical 
science-based 

solutions. 



Impervious Cover Assessment 
 
 
 
 
Impervious Cover Reduction Action Plan 
 
 
 
 
Green Infrastructure Feasibility Study 

Green Infrastructure  
Planning process: 

Identifying the problem 
 
 
 
 
Identifying potential solutions 
 
 
 
 
Marketing and building local partnerships 

Buildable projects 













 
Before Washington Park 

Perth Amboy, NJ 



 
Construction  Shull Middle School 

Perth Amboy, NJ 



  



 
 

1) Lesson Learned:  A handshake agreement for 
maintenance is not enough, but a Memorandum of 

Understanding and written maintenance agreement works.   
 

Case Studies: Milltown and many, many more 



 

Parkview Middle School 
Milltown, NJ  



 



 



 



 



 



 



 

Kilmer Elementary School 
Milltown, NJ  



 



 

Parkview Middle School 
Milltown, NJ  



 
 

2) Lesson Learned: Finding the right audience and 
bringing the right people to the table.  

 
Case Studies: Woodbridge Township 



Kennedy Park 
Woodbridge, NJ 



Inman Library 
Woodbridge, NJ 













Inman Library 
Woodbridge, NJ 



Fords Library 
Woodbridge, NJ 









Fords Library 
Woodbridge, NJ 



Iselin Library 
Woodbridge, NJ 





Iselin Library 
Woodbridge, NJ 



Woodbridge Municipal Building 
Woodbridge, NJ 





Woodbridge Municipal Building 
Woodbridge, NJ 



 
 

3) Lesson Learned: Community engagement and finding a 
local green infrastructure champion 

 
Case Studies: Pilesgrove, Hillsborough, Pohatcong, 

Camden, Hampton, Newton 



Municipal Building 
Pilesgrove, NJ 



Municipal Building 
Hillsborough, NJ 



Municipal Building 
Hillsborough, NJ 



Municipal Building 
Pohatcong, NJ 



Stormwater Planter 
Public School 
Camden, NJ 



Camden, NJ 



McKeown Elementary School 
Hampton Township, NJ 

















 



 



 



McKeown Elementary School 
Hampton Township, NJ 



Year Two Project – Memory Park Rain Garden, Newton, NJ 
Memory Park 
Newton, NJ  



 



 



 



 



 



 



 



 



 



 



 



 



 



 



Christopher Perez 
cperez@envsci.rutgers.edu 

www.water.rutgers.edu 
 

 

http://www.water.rutgers.edu/
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*SBN’s GSI Partners are generously funded by the Surdna Foundation, William Penn Foundation and Spring Point Partners

Sustainable Business Network of Greater Philadelphia
 Building a just, green, and thriving economy in the Greater 

Philadelphia region
 In support of  Green City, Clean Waters nature‐based vision

Green Stormwater Infrastructure (GSI) Partners
 Initiative of SBN
 Advancing the local GSI industry and innovation to maximize the 

triple bottom line impact of GCCW
 80 members in GSI design, build, maintenance, material supply



GCCW is the City of Philadelphia’s 25‐year comprehensive nature‐based stormwater 
management plan to meet state and federal regulations related to combined sewer 
overflows (CSOs). 
 The City’s commitment to primarily using green stormwater infrastructure (GSI)
 Positioned Philadelphia as a national leader in stormwater management
 Philadelphia Water Department (PWD) met and exceeded GCCW’s first 5‐year targets, and they have 

stated that they are on track to meet and exceed year 10 targets. 
 Demonstrated environmental, social and economic benefits

As defined by PWD, “Green Stormwater Infrastructure (GSI) includes a range of soil‐water‐plant systems that intercept 
stormwater, infiltrate a portion of it into the ground, evaporate a portion of it into the air, and in some cases release a 
portion of it slowly back into the sewer system.”

Green City, Clean Waters



Social Benefits

 Supports new and 
improved community 
amenities and 
recreation 
opportunities 

 Reduces crime and 
violence

 Improves employee 
and student health and 
productivity

Economic Benefits

 More affordable 
municipal approach

 More accessible on‐
ramps to employment

 More contracting 
opportunities for small 
and/or local firms

 Increased revenue to the 
City

 Quantifiable 
environmental and social 
benefits



 Developed in 2015, as the region’s first and only course targeted at landscape 
professionals seeking to strengthen or expand their service portfolio in public and/or
private GSI Operations and Maintenance.

 The course has support from PWD and is offered annually each fall.  
 Engage nearly 100 local landscape professionals as students, and dozens of local public 

and private practitioners as instructors. 

GSI Operations & Maintenance



Course Framework
Three‐day Course  2 classroom and 1 field day
 Module 1: Foundation Knowledge

 Regulatory Context and Stormwater Basics
 Definitions of SMP Types and Anatomy
 Design Considerations
 Construction Considerations
 O&M Agreements
 Adaptive & Prescriptive Management

 Module 2: Tasks, Common Issues, and Issue Response
 Crew Safety and Communication
 Public Safety and Performance Issues
 Debris Removal
 Porous Asphalt & Paver Maintenance
 Inspection & Maintenance of Subsurface Elements 
 Other Tasks and Considerations
 Monitoring & Maintenance

 Module 3: Cultural Landscape Practices
 Planting, Transplanting, and Seeding
 Watering and Mulching
 Soil Management
 Target and Non‐Target Vegetation Management



 Maintenance informing other aspects of GSI (i.e. design, construction, costs, etc.)
 Local focus within Philadelphia and surrounding municipalities
 Build business capacity (services and staff)
 Leverage the skills and expertise of other businesses
 Contract opportunities in public and private GSI

 Continue to identify best practices  bring other experts into the conversation
 Tools that connect property owners to GSI businesses

 PWD Stormwater Connect

Opportunities & Needs



Thank you!

Fran Lawn
Manager, GSI Partners

Sustainable Business Network of Greater Philadelphia
fran@sbnphiladelphia.org



Open Forum
Questions and Answers



RACI Exercise
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Responsibility 
Charting 
Management 
Tool: 
RACI Matrix

Presented by:
Mel Harclerode, PhD BCES ENV SP
CDM Smith
Edison, New Jersey
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Responsibility Charting

▪ Systematic process to clarify roles and relationships to achieve an 
outcome, such as maintaining stormwater infrastructure

▪ A collaborative tool to address work flow process gaps

▪ Communicate departmental and stakeholder roles and expectations
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Stormwater Infrastructure 
Stakeholders

Dpt. Of Public 
Works

Municipal 
Planner

Police 
Department

Community 
Group

Resident/ 
Business 

Owner
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RACI Matrix

Responsible
“R”

The individual(s) who actually completes the task, the 
action/implementation. Responsibility can be shared.

Authorize
“A”

The individual who is ultimately responsible. Includes yes 
or no authority and veto power.

Consult
“C”

The individual(s)or groups to be consulted prior to a final 
decision or action.

Inform
“I”

The individual(s) or groups who need to be informed after 
a decision or action is taken.



103RACI Matrix        Town Fair Example
Department 

of Public 
Works Municipal 

Planner
Police 

Department

Community 
Volunteer 

Group

Public 
(Residents/ 
Business 
Owners)

Identify 
location C A/R C C I

Select 
vendors I R I C C

Fair 
oversight R/C A R/C
Health & 
Safety C C A/R I I
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Rain Garden O&M Exercise
▪ Mix of low and high growth vegetation in a 
municipal park constructed by the DPW

▪ Contains two stormwater collection drains

▪ Includes a walking path thru the vegetation

▪ Suburban area, in vicinity of a school and 
train station

▪ Environmental Commission is the active 
community group
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Rain Garden O&M Exercise Individual Exercise:
1. Complete the RACI matrix 

based on your organization's 
roles/responsibilities

2. Identify work flow process gaps 
and solutions

3. Share exercise findings and 
feedback with the group



106RACI Matrix        Rain Garden O&M Exercise
Department 

of Public 
Works Municipal 

Planner
Police 

Department

Community 
Volunteer 

Group

Public 
(Residents/ 
Business 
Owners)

Budget/ 
Reporting

Debris/ 
Trash 

Maintenance

Replanting/ 
Weeding

Health & 
Safety
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Presented by:
Margaret Stewart, ENV SP
Louis Berger
Washington, DC

Module 2
Jobs Training 

Learning Session
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▪ Module 2 Overview

▪ Module 2 Progress

▪ Module 2 Next Steps

▪ The National Green Infrastructure 
Program – Presented by Adriana 
Caldarelli

Module 2 – Jobs Training 
Presentation Overview
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Module 2 OverviewNDR Regional 
Stormwater 

Infrastructure 
Toolkit
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Module 2 Components

Professional 
Certification Options

Examine existing GI 
operations and 
maintenance 

certification programs

Stormwater O&M 
Training Programs

Conduct research to 
identify best training 

practices

Career Development 
Opportunities

Analyze career 
opportunities within 
existing stormwater

infrastructure 
maintenance programs
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Module 2 ProgressNDR Regional 
Stormwater 

Infrastructure 
Toolkit
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Stormwater O&M Training 
Programs 

Factors Considered

• Maintenance and inspection protocols
• Who is trained…and by whom
• Training Frequency
• Training program cost and accessibility
• Success indicators
• Association with certificate or 

certification programs
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Stormwater O&M Training 
Programs 

Initial Findings
• Training generally geared towards in-house staff and 

contractors/consultants
• Cost and access is important
• Training programs often include community stakeholders and officials
• Geographic and climate-focused training most valued
• Educational material focused on core concepts, and contained a field 

component
• GI facilities on private property and in smaller jurisdictions will 

increase—long-term consideration
• Training can be a part of workforce and business development 

programs
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Stormwater O&M 
Professional Certification

Factors Considered

• Cost and accessibility
• Format and curriculum
• Local and regional applicability
• Focus on green infrastructure 

operations & maintenance
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Stormwater O&M 
Professional Certification

Initial Findings

• Meet needs in MS4 permits, consent decrees, 
resiliency programs

• Programs were on a spectrum of certificate to 
certification

• Links to state university extension programs
• NGICP—Only one true ANSI/ISO certification 

program  
• Programs develop longer term capacity for 

stormwater O&M by providing a credential
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Stormwater O&M 
Professional Certification

Program Benefits

• Promote knowledge and awareness of 
green infrastructure

• Develop long-term capacity for GI 
inspections, operations and maintenance 

• Potentially powerful workforce and 
business development tool
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Career Development 
Opportunities

Initial Findings

• Workforce development opportunities include on 
the job training programs

• Training programs are core components of 
stormwater managers’ career development 

• Training and credential programs are spurring 
development of private businesses in some areas
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Module 2
Next Steps

NDR Regional 
Stormwater 

Infrastructure 
Toolkit
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Phase II Deliverable





Agenda

Overview

How was it developed?

 But what is it really?

What now?



PROGRAM OVERVIEW



What is it?
 Tool to provide 

base knowledge 
for construction, 
inspection and 
maintenance of 
GI

National 
credential

Developed in 
accordance with 
ANSI accreditation 
guidelines



Who is it for?

Construction 
and 
maintenance 
workers and 
inspectors

High school 
diploma or 
GED



Why do we need this program?

Photos courtesy of Steve Jacobus, NJDEP



How does it work?

Regional training

WEF-administered exam



HOW WAS IT DEVELOPED?



Job Task Analysis



Exam Blueprint



Curriculum



BUT WHAT IS IT REALLY?



Workforce Development

DC Water



Professional Development

Fairfax County

GA Association of Water Professionals



WHAT NOW?



Pilots, Pilots, and More Pilots

Woodson STEM High School, Ward 7, DC

Blended learning

Parkland College, Champaign, Illinois

Program Expansion



What’s Next?

More trainings: ongoing
New partner/licensee recruitment: ongoing
ROI Research: ongoing
Performance Research
ANSI Accreditation application submission: April 

2019 (ISO17024)
 Trademarking: Summer 2019
New Zealand roll-out: Summer/Fall 2019
Canadian roll-out: Fall 2019
Anticipated ANSI Accreditation award: Spring 

2020



Contact Information



Open Forum
Questions and Answers



Closing Thoughts/Recap

Please be sure to complete a workshop 
evaluation form which is required to receive 

CEUs



Follow the Workshop!

Project Contact: Alexis Taylor, DEP Bureau of Flood Resilience

Project E‐mail: Toolkit@dep.nj.gov

Project Website:  www.resiliencetoolkit.nj.gov



THANK YOU
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