


Green Infrastructure Grant for the Combined Sewer Area Program
Operation & Maintenance Workshop Session

Reducing rain and stormwater 
from our combined sewer system



Agenda

• Introduction

• O & M General Overview (Design, Construct, Maintain)

• Stormwater Control Measures

• Annual Inspections

• Educational Signage

• Grant Reporting Tool



Introduction

The Northeast Ohio Regional Sewer District supports the strategic 
implementation and long-term maintenance of green infrastructure 
that protects, preserves, enhances, and restores natural hydrologic 
function.



Introduction

Requiring all grantees to attend an Operation & Maintenance (O&M) 
Workshop to ensure that green infrastructure practices through our GI 
Grant Program Agreement, will continue to function properly and yield 
expected water quality and environmental benefits, while ensuring 
good stewardship of rate payer dollars.



Green Infrastructure Grant

Funding Round Award Recommendations
Total

Runoff Reduction gallons/year
Total

2014 – 2023 GIG PROGRAM $12,728,824 35,066,342

2024 GIG PROGRAM 1,625,000 2,904,305

GRAND TOTAL                       $14,353,824 38,266,308



Operation & 
Maintenance 
General Overview 
Operation & Maintenance Workshop Session



Design           Construct      Maintain



General Overview 
Design 
Considerations
How to minimize maintenance and simplify inspection



General Overview - Design

• Begin with the end in mind
• Setup project for success

• Construction
• Long-term maintenance



General Overview - Design

Refer to an 
accepted standard



General Overview - Design

Ensure accessibility by needed equipment

EASY ACCESS DIFFICULT ACCESS



General Overview - Design

Schedule



General Overview - Design
Consider ways to simplify inspections 
(e.g., observation wells) 



General Overview - Design
Flood Routing
What happens if the practice clogs/fails?



General Overview - Design



General Overview - Design
Materials Specifications



General Overview - Design
Applicable Notes & Details



General Overview - Design
Applicable Notes & Details



General Overview - Design
Sub-grade infiltration testing for assumed locations & 
approximate depths of SCMs

DOUBLE-RING INFILTROMETER INFILTRATION TEST PIT



General Overview - Design
Proximity of SCMs to Foundations



General Overview 
Construction 
Considerations
How to achieve your SCM’s intended function

(a.k.a., how to not mess it up)



General Overview - Construction



General Overview - Construction

Do not ruin your SCM!



General Overview - Construction

Follow the construction schedule (the recipe)



General Overview - Construction

Scarify underlying subsoil of infiltrating practices
TOOTHED BUCKET

SMOOTH BUCKET



General Overview - Construction

Keep sediment out!!



General Overview - Construction

Refer to applicable notes



General Overview - Construction

Complete as-built drawings



General Overview - Construction

Update O&M plan as applicable when design 
changes are made during construction



General Overview - Construction
Sub-grade infiltration testing for exact locations & 
excavated depths of SCMs

DOUBLE-RING INFILTROMETER INFILTRATION TEST PIT

NOTE: Unexpected infiltration rates can trigger design revisions.



General Overview - Construction
Construct infiltrating practices during dry weather only



General Overview - Construction
Ensure non-contaminated construction 
materials are used

WASHED STONE

NOT SO MUCH…



General Overview - Construction
Ensure planting specifications are followed



General Overview 
Maintenance 
Considerations
Inspection:  knowing what to look for and knowing how 

to remedy problems



General Overview – Day 1



General Overview – Day 1



General Overview – the first few months 



General Overview – the awkward years 



General Overview – Maturity



General Overview - Maintenance

What do the following have 
in common?



General Overview - Maintenance

A man-made feature that 
requires no maintenance

A prefect system of government



General Overview - Maintenance

THEY DON’T EXIST!!!



General Overview - Maintenance
First year need $ vs long-term need $



General Overview - Maintenance

https://neohiostormwater.com/uploads/3/5/0/4/35043674/maintaining_scm_manual_final.pdf



General Overview - Maintenance

https://neohiostormwater.com/uploads/3/5/0/4/35043674/maintaining_scm_manual_final.pdf



General Overview - Maintenance

https://neohiostormwater.com/uploads/3/5/0/4/35043674/maintaining_scm_manual_final.pdf



2024 Stormwater Control Measures
• Bioretention Practices
 Bioretention cells
 Bioretention planters
 Tree vaults

• Permeable Pavement



BIORETENTION
Operation & Maintenance Workshop Session



Bioretention
• Small-scale, vegetated 

depressions
• Small contributing areas (e.g., 

roads and roof tops)  
• Stormwater runoff percolates 

through soil and plant roots
• Physical, chemical and biological 

processes 
• Clean water infiltrates or is 

discharged



Bioretention
Design

Operation & Maintenance Workshop Session



Bioretention – Design 
General 

• Use accepted standards
• Ensure accessibility
• Prepare logical schedule 
• Keep inspection & maintenance in mind
• Include applicable notes & details
• Provide for flood routing
• Provide material specifications



Bioretention – Design 
Design assumptions made

• Appropriate drainage area vs. filter bed area (5% of 
watershed’s IA)

• Adequate outlet
• Groundwater considerations
• Setbacks met



Assumptions
Appropriate drainage area vs. filter bed area (5% of 
watershed’s impervious area)

Bioretention – Design 



Bioretention – Design 

Pre-treatment 
options

FOREBAY

GRAVEL VERGE

GRASS FILTER

PROPRIETARY DEVICE



Bioretention – Design 
Curb cuts: Sumps (easy) vs. Slopes (hard)



Bioretention – Design 
Curb cuts: Use the right size stone

=
NICE NAUGHTY



Bioretention – Design 

Upturned elbows



Double-ring infiltrometer Infiltration test pit

Bioretention – Design 
Infiltration Testing



Bioretention – Design 
Mulch Selection

STONE SHREDDED BARK WOOD CHIPS



Bioretention – Design 
Planting Soil Media



Bioretention – Design 
Plant Selection

• Aesthetics
• Line of site
• Moisture variability
• Salt tolerance
• Sunlight needs
• Ease of maintenance (species familiarity)



Bioretention
Construction

Operation & Maintenance Workshop Session



Bioretention – Construction
General

• Adhere to construction schedule
• Keep sediment away!
• Refer to applicable notes/details
• Construct during good weather
• Scarify subsoil (infiltrating practices)
• Use non-contaminated materials
• Plan revisions = O&M Plan revisions
• As-built drawings
• Milestone inspections



Bioretention – Construction 
Avoid compaction



Bioretention – Construction 
Account for settling of layers (additional 5% volume)



Bioretention – Construction 
Keep sediment out!!!



Bioretention – Construction 
Pre-treatment grass filter strips…choose sod 
rather than seed & mulch



Bioretention – Construction 
Properly stake taller plants



Bioretention
Maintenance

Operation & Maintenance Workshop Session



Bioretention- Maintenance
General

• All SCMs will require 
maintenance

• First year need $ vs. 
long-term need $ 



Bioretention – Construction 



Bioretention- Maintenance
Pre-treatment
Remove accumulated sediments

De-watering
Ensure it drains



Bioretention- Maintenance
Inlets
Are they stabilized?

Vegetative Health
Watering & weeding

Trimming/pruning

Thinning

Winterizing



Bioretention- Maintenance
Infiltration bed



Bioretention- Maintenance
Outlet & Overflow



First-Year Maintenance
• Remove accumulated sediments/debris from pre-

treatment devices
• Stabilize eroding inlets & side slopes
• Vegetation – watering, mulching & winterization
• Remove trash & debris from bed
• Address any animal burrows
• Ensure overflow remains free-flowing

Bioretention- Maintenance



NEORSD Green Infrastructure Operation & Maintenance Workshop Session 2024

Time for a 10-minute break

https://youtu.be/Zi25gUmfsio?si=XxKayi3rXglQ9Kup
https://youtu.be/Zi25gUmfsio?si=8-fdVGEUo30sMOQl


PERMEABLE 
PAVEMENT
Operation & Maintenance Workshop Session



• Provide structural support for vehicle, bicycle, and 
pedestrian traffic

• Allows water to permeate through the pavement 
surface, aggregate base, and to infiltrate into the 
subgrade soils

• Receive runoff from adjacent rooftops and/or 
traditional paved areas

Permeable Pavement



Permeable Pavement



Permeable 
Pavement
Design
Operation & Maintenance Workshop Session



General 
• Use accepted standards
• Ensure accessibility
• Prepare logical schedule
• Keep inspection & maintenance in mind
• Include applicable notes & details
• Provide for flood routing
• Provide material specifications

Permeable Pavement – Design 



Design assumptions made
• Traffic loading patterns
• Contributing drainage area’s land use impacts (i.e., 

sediments)
• Foundation offsets
• Groundwater issues addressed
• Flat subgrade provided

Permeable Pavement – Design 



Drainage area ratios (max. 2:1, traditional 
pavement-to-permeable pavement)

Permeable Pavement – Design 

Paver field = 5,000 sq. ft. 

Pavement drainage area = 7,500 sq. ft. 

 



Underdrains & elbows

Permeable Pavement – Design 



Permeable Pavement – Design 



Observation wells Edge restraints

Permeable Pavement – Design 



Infiltration testing*

Permeable Pavement – Design 

* Based on finished compaction



Erosion & sediment 
control plan

Permeable Pavement – Design 

Flow



Maintain straight edging 
as much as possible 
(pieces ≥ 1/3rd the brick)

Permeable Pavement – Design 



Permeable 
Pavement
Construction
Operation & Maintenance Workshop Session



General
• Adhere to construction schedule
• Keep sediment away!
• Refer to applicable notes/details
• Construct during good weather
• Scarify subsoil (infiltrating practices)
• Use non-contaminated materials
• Plan revisions = O&M Plan revisions
• As-built drawings
• Milestone inspections

Permeable Pavement – Construction 



Do not work on the subgrade 
when it is raining

Remove unintended 
sediments before backfilling

Permeable Pavement – Construction 



Permeable 
Pavement
Maintenance
Operation & Maintenance Workshop Session



General
• All SCMs will require 

maintenance
• First year need $ vs. 

long-term need $ 

Permeable Pavement – Maintenance



Permeable Pavement – Maintenance



Remove landscaping 
debris regularly

Stockpile snow 
piles downslope

Permeable Pavement – Maintenance 



Do not apply any sealants

Permeable Pavement – Maintenance 



Vacuum/sweep 2X – 4X per year

Permeable Pavement – Maintenance 

Regenerative air sweeper
Debris disposal

DIY 
old 

school



First-Year Maintenance
• Remove accumulated sediments/debris from pre-

treatment devices
• Vacuum at least twice (early spring and late fall)
• Remove landscaping debris ASAP

Permeable Pavement – Maintenance 



Operation & Maintenance Workshop Session

ANNUAL 
INSPECTIONS



Annual Inspection needs  
to be completed and 
submitted by June 1st

• Dry weather – structural 
conditions

• Wet Weather - function

Annual Inspection – For all SCMs
2019 J. Spang Bakery Multifamily Conversion Green Infrastructure Project



Northeast Ohio 
Storm Water 
Training Council 
(NEOSWTC)

Annual Inspection – Form

https://ohioswa.com/wpfd_file/maintaining-
stormwater-control-measures-neoswtc-2017/

https://epa.ohio.gov/Portals/35/documents/SCM_OM_Manual_Final_7-30-15.pdf


Annual Inspection – Form



Permeable Pavement Maintenance



Bioretention Cell Maintenance



Operation & Maintenance Workshop Session

ALL ABOUT THE 
SIGNAGE



Educational Co-Benefits Signage



Educational Co-Benefits Signage

Minimum Suggested Specs

• 3 feet (36”) above ground height

• 2’x3’ (24”x36)” panel dimensions

• Highly encourage each project to 
take their own unique approach and 
design a customize sign but will 
provide a template.



Educational Co-Benefits Signage
The Sewer District responsibility

• Permanent educational signage is required and must be approved 

• Providing minimum criteria regarding signage

• Logo on any public advertisement or outreach efforts related to the GI project.

• The Sewer District shall be permitted and have the right to photograph any project that has been 
selected for funding, to use for public outreach and education projects.



Educational Co-Benefits Signage
Awarded applicant responsibility

• Permanent educational signage is required and must be approved.

• Design life expectancy of the project

• Initial cost of one permanent signage is an eligible expense.

• Installation within 30 days of completion of the GI Grant awarded project. 

• Once constructed, the Grantee shall coordinate the Project’s educational signage content and 
placement with the District.

• Signage standard language

• “The purpose of the project is to remove stormwater from the combined sewer system…”

• The Sewer District shall be acknowledged on any public advertisement or outreach efforts 
related to the GI project. This project was funded by The Northeast Ohio Regional Sewer District 
(DRAFT) Branding is below



Educational Co-Benefits Signage
Too Small



Educational Co-Benefits Signage
Maintenance



Educational Co-Benefits Signage



Educational Co-Benefits Signage



Educational Co-Benefits Signage



Educational Co-Benefits Signage



Educational Co-Benefits Signage



Educational Co-Benefits Signage



Educational Co-Benefits Signage



Educational Co-Benefits Signage
Single Post



Educational Co-Benefits Signage
Single Post



Educational Co-Benefits Signage
Double Post



Educational Co-Benefits Signage
Double Post



Educational Co-Benefits Signage
Double Post



Educational Co-Benefits Signage
Double Post



Educational Co-Benefits Signage
Wall Mount



Educational Co-Benefits Signage
Wall Mount



Educational Co-Benefits Signage



Educational Co-Benefits Signage
Location



Operation & Maintenance Workshop Session

DOCUMENT 
SUBMITTAL 
PROCESS

OPTION 1 
GI Grant Program 

Reimbursement Request

OPTION 2 
GI Grant Program

Progress Report Only

OPTION 3 
GI Grant Program 

Request for Project Extension



Operation & Maintenance Workshop Session

DOCUMENT 
SUBMITTAL 
PROCESS



Operation & Maintenance Workshop Session

CONCLUSION



Conclusion
Maintenance Consideration

DESIGN PHASE CONSTRUCTION 
PHASE

LONG-TERM



Conclusion
Stormwater Fee Credits

• Provide Appendix A only
• GIG Program Agreement requires annual inspection by 

June 1st
• Credit renewal requires annual inspection
• Credit approval date will align with GIG inspection 

requirement



Jessica S. Cotton, GISP, GIP
Grant Programs Administrator (GI Grant Point of Contact)
216.881.6600 x6458 
CottonJ@neorsd.org

Christopher Hartman, CPESC, CPSWQ, CESSWI
Stormwater Technical Specialist
HartmanC@neorsd.org

Thank you

Questions?

Derek Vogel, P.E. 
Project Manager Stormwater Design & Construction
VogelD@neorsd.org

Keith McClintock
Manager of Watershed Programs
McClintockK@neorsd.org

mailto:CottonJ@neorsd.org
mailto:HartmanC@neorsd.org
mailto:VogelD@neorsd.org
mailto:McClintockK@neorsd.org
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