


Green Infrastructure Grant for the Combined Sewer Area Program

Operation & Maintenance Workshop 
Session Reducing stormwater runoff from our combined sewer system

2019 Cozad-Bates House GI Project
Funds Awarded: $205,503
Stormwater Captured: 93,986 gal/yr.
Practices: Bioretention and Permeable Pavement
Status: Completed – Long Term Maintenance



Agenda

• Introduction & Overview

• Grant Reporting Tool

• Educational Signage

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

• Stormwater Control Measures

• Annual Inspections
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Introductions

NAME

COMPANY

PROJECT
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$18 million 41 million
GREEN INFRASTRUCTURE GRANTS SINCE 2014 GALLONS/YEAR OF RUNOFF REDUCTION

2025 Dunham Tavern Museum and Gardens Phase II GI Project
Funds Awarded: $250,000
Stormwater Captured: 176,696 gal/yr.
Practices: Permeable Pavement
Status: In Construction



Green Infrastructure Grant Program for the Combined Sewer 
Area
The Breakdown

Program Years Number of 
Projects Funding Awards Runoff Reduction 

Gallons/Year
2014 – 2025 91 $16,085,758 39,191,912

2026 8 $2,000,000 2,638,081
TOTAL                       99 $18,085,758 41,829,993

Program Years Number of Projects Funding Awards Runoff Reduction Gallons/Year

2014 11 $1,746,274 7,138,890

2016 12 $1,974,747 9,658,777

2018 4 $1,000,000 1,730,668

2019 10 $1,908,361 4,918,266

2020 9 $1,935,944 1,300,166

2021 5 $895,432 2,978,459

2022 12 $1,500,000 2,034,232

2023 13 $2,125,000 3,957,809

2024 7 $1,500,000 2,904,305

2025 8 $1,500,000 2,570,340

2026 8 $2,000,000 2,638,081

TOTAL                       99 $18,085,758 41,829,993
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Green Infrastructure Grant Program for the Combined Sewer 
Area
The Map
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Lake Erie

Legend
     
  2014-2025 All GI Projects
  2026 Funded Projects

Church of the Covenant
GI Project

Type: Permeable Pavers
Cogswell Hall

GI Project
Type: Permeable 

Pavers

Capitol Theatre Parking 
Lot 

GI Project
Type: Bioretention and 

Permeable Pavers

E 55th Settlement
GI Project

Type: Permeable Pavers

Great Cle Habitat for 
Humanity Parking Lot

GI Project
Type: Permeable 

Pavers

Pilgrim Congregational 
UCC Phase I

GI Project
Type: Permeable 

Pavers

Polish American 
Cultural Center Phase I

GI Project
Type: Permeable 

Pavers

Women Religious
GI Project

Type: Bioretention and 
Permeable Pavers



NEORSD Green infrastructure (GI) Grant Program for the 
Combined Sewer Area

The Cleveland Foundation Headquarters
Applicant: The Cleveland Foundation
Project Location: 6601 Euclid Ave| Ward 7
Watershed: Lake Erie Direct Tributaries

Project Detail
GI Type: 2022 Design & Construction Project Award
GI Technology: Permeable Pavers
Drainage Area: 0.14 acres
GI Feature Area 0.14 acres
Stormwater Capture: 117,306 gal/yr.
Total Project Cost: $21,000,000
Grant Awarded: $73,372
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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

https://www.neorsd.org/stormwater-2/green-infrastructure-grant-program/


ALL ABOUT THE 
SIGNAGE
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Educational Signage
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Educational Signage
The Sewer District responsibility

• Permanent educational signage is required and must be reviewed and approved 

• Will fund 1 sign per project. 

• 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.
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Educational Signage

Minimum Suggested Specs

• 3 feet (36”) above ground height

• 2’x3’ (24”x36)” panel dimensions

• Each project will need to take their 
own unique approach and design a 
customize sign.

Operation & Maintenance Workshop Session



Educational Signage
Too Small
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Educational Signage
Maintenance
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Educational Signage

Operation & Maintenance Workshop Session



Educational Signage
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Educational Signage



Educational Signage
Single Post
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Educational Signage
Double Post
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Educational Signage
Double Post



Educational Signage
Wall Mount



Educational Signage
Wall Mount



Educational Signage
Location



Operation & 
Maintenance 
General Overview 
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Design               Construct           Maintain
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General Overview 
Design 
Considerations

How to minimize maintenance and simplify inspection
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General Overview - Design

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

• Construction
• Long-term maintenance
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General Overview - Design

Refer to an 
accepted standard
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General Overview - Design
Ensure accessibility by needed equipment

EASY ACCESS DIFFICULT ACCESS
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General Overview - Design

Schedule
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General Overview - Design
Consider ways to simplify inspections 
(e.g., observation wells) 
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General Overview - Design
Flood Routing
What happens if the practice clogs/fails?
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General Overview - Design
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General Overview - Design
Materials Specifications
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General Overview - Design
Applicable Notes & Details
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General Overview - Design
Applicable Notes & Details
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General Overview - Design
Sub-grade infiltration testing for assumed locations & 
approximate depths of SCMs

DOUBLE-RING INFILTROMETER INFILTRATION TEST PIT
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General Overview - Design
Proximity of SCMs to Foundations
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General Overview 
Construction 
Considerations
How to achieve your SCM’s intended function

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

Operation & Maintenance Workshop Session



General Overview - Construction

Operation & Maintenance Workshop Session



General Overview - Construction

Do not ruin your SCM!
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General Overview - Construction

Follow the construction schedule (the recipe)
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General Overview - Construction
Scarify underlying subsoil of infiltrating practices

TOOTHED BUC K ET –  
Y ES!

SMOOTH BUC K ET –  
N O!
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General Overview - Construction
Keep sediment out!!
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General Overview - Construction

Refer to applicable notes
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General Overview - Construction

Complete as-built drawings
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General Overview - Construction

Update O&M plan as applicable when design 
changes are made during construction
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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.
Operation & Maintenance Workshop Session



General Overview - Construction
Construct infiltrating practices during dry weather only
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General Overview - Construction
Ensure non-contaminated construction 
materials are used

WASHED 
STONE

NOT SO MUCH…
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General Overview - Construction
Ensure planting specifications are followed
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General Overview 
Maintenance 
Considerations
Inspection:  knowing what to look for and knowing how 

to remedy problems
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General Overview – Day 1
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General Overview – Day 1
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General Overview – the first few months 
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General Overview – the awkward years 
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General Overview – Maturity
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General Overview - Maintenance

What do the following have 
in common?
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General Overview - Maintenance

A man-made feature 
that requires no 
maintenance

A prefect system of 
government Operation & Maintenance Workshop Session



General Overview - Maintenance

THEY DON’T EXIST!!!
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General Overview - Maintenance

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

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

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

https://ohioswa.com/wpfd_file/maintaining-stormwater-control-measures-neoswtc-2017/
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2026 Stormwater Control Measures

• Bioretention Cells
• Permeable 

Pavement
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BIORETENTION
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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
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Bioretention
Design
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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
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Bioretention – Design 
Design assumptions made

• Appropriate drainage area vs. filter bed area (4% of 
its watershed’s impervious area)

• Adequate outlet
• No groundwater concerns (high water table, 

underlying bedrock)
• Setbacks have been met
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Assumptions
Appropriate drainage area vs. filter bed area (4% of 
watershed’s impervious area)

Bioretention – Design 
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Bioretention – Design 

Pre-treatment 
options

FOREBAY

GRAVEL VERGE

GRASS FILTER

PROPRIETARY DEVICE
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Bioretention – Design 
Curb cuts: Sumps (easy) vs. Slopes (hard)
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Bioretention – Design 
Curb cuts: Use the right size stone

=

NICE
NAUGHTY
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Bioretention – Design 
Upturned elbows
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Double-ring infiltrometer Infiltration test pit

Bioretention – Design 
Infiltration Testing
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Bioretention – Design 
Mulch Selection

STONE SHREDDED BARK WOOD CHIPS
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Bioretention – Design 
Planting Soil Media
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Bioretention – Design 
Plant Selection
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Bioretention
Construction
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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 Operation & Maintenance Workshop Session



Bioretention – Construction 
Avoid compaction
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Bioretention – Construction 
Account for settling of layers (additional 5% volume)
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Bioretention – Construction 
Keep sediment out!!!
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Bioretention – Construction 
Pre-treatment grass filter strips…choose sod 
rather than seed & mulch
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Bioretention – Construction 
Properly stake taller plants
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Bioretention
Maintenance
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Bioretention- Maintenance
General

• All SCMs will require 
maintenance

• First year need $ vs. 
long-term need $ 
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Bioretention – Maintenance 
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Bioretention- Maintenance
Pre-treatment
Remove accumulated sediments

De-watering
Ensure it drains
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Bioretention- Maintenance
Inlets
Are they stabilized?

Vegetative Health
Watering & weeding

Trimming/pruning

Thinning

Winterizing
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Bioretention- Maintenance
Infiltration bed
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Bioretention- Maintenance
Outlet & Overflow
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First-Year Maintenance
• Weeding…constantly!!!
• 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
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Bioretention Cell Maintenance
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Time for a 10-minute break
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https://youtu.be/Zi25gUmfsio?si=XxKayi3rXglQ9Kup
https://youtu.be/Zi25gUmfsio?si=XxKayi3rXglQ9Kup
https://youtu.be/Zi25gUmfsio?si=XxKayi3rXglQ9Kup
https://youtu.be/Zi25gUmfsio?si=8-fdVGEUo30sMOQl


PERMEABLE 
PAVEMENT
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• 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
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Permeable Pavement
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Permeable 
Pavement
Design
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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 
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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 
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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. 
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Underdrains & elbows

Permeable Pavement – Design 
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Permeable Pavement – Design 
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Observation wells Edge restraints

Permeable Pavement – Design 
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Infiltration testing*

Permeable Pavement – Design 

* Based on finished compaction Operation & Maintenance Workshop Session



Erosion & sediment control 
plan

Permeable Pavement – Design 

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

Permeable Pavement – Design 

Operation & Maintenance Workshop Session



Parking bays vs. drive 
aisles?

Permeable Pavement – Design 
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Permeable 
Pavement
Construction
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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 
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Do not work on the subgrade 
when it is raining

Remove unintended 
sediments before backfilling

Permeable Pavement – Construction 
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Vibration 
and top-
dressing, 2 
months later 
as well

Permeable Pavement – Construction 
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Settling of 
paver bricks 
is common.  
Consider 
setting them 
slightly 
higher than 
final 
elevation.

Permeable Pavement – Construction 

Operation & Maintenance Workshop Session



Permeable 
Pavement
Maintenance
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General
• All SCMs will require 

maintenance
• First year need$ vs. 

long-term need$ 

Permeable Pavement – Maintenance
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Permeable Pavement – Maintenance
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Remove landscaping debris 
regularly

Stockpile snow piles 
downslope

Permeable Pavement – 
Preventative Maintenance 
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Do not apply any sealants
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Permeable Pavement – 
Preventative Maintenance 



Vacuum/sweep 1X – 2X per year 
(maybe less with consistent 
preventative maintenance)

Permeable Pavement  Routine 
Maintenance 

Regenerative air sweeper

DIY 
old 

school

Operation & Maintenance Workshop Session

Stone 
refill

Actual costs to vacuum and 
replenish stone:

• Project A: $8,400 for 12,500 
Sq.Ft. ($0.67/SF)

• Project B:  $4,880 for 3,600 
Sq.Ft. ($1.36/SF)



Permeable Pavement – Maintenance 

6dcfce212569466e9e5ffca090c1e4
e4.mp4
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https://neorsdcloud-my.sharepoint.com/personal/harveln_neorsd_org/_layouts/15/stream.aspx?id=%2Fpersonal%2Fharveln%5Fneorsd%5Forg%2FDocuments%2FMicrosoft%20Teams%20Chat%20Files%2F6dcfce212569466e9e5ffca090c1e4e4%2Emp4&referrer=StreamWebApp%2EWeb&referrerScenario=AddressBarCopied%2Eview%2Ef12c7be1%2D9b3d%2D4c8d%2D8418%2Db48a301b1572&ga=1
https://neorsdcloud-my.sharepoint.com/personal/harveln_neorsd_org/_layouts/15/stream.aspx?id=%2Fpersonal%2Fharveln%5Fneorsd%5Forg%2FDocuments%2FMicrosoft%20Teams%20Chat%20Files%2F6dcfce212569466e9e5ffca090c1e4e4%2Emp4&referrer=StreamWebApp%2EWeb&referrerScenario=AddressBarCopied%2Eview%2Ef12c7be1%2D9b3d%2D4c8d%2D8418%2Db48a301b1572&ga=1


Permeable Pavement –                       
Restorative Maintenance 
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Permeable Pavement –                       
Restorative Maintenance 
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First-Year Maintenance
• Remove accumulated sediments/debris from pre-treatment 

devices
• Remove landscaping debris ASAP – PREVENTATIVE 

MAINTENANCE IS KEY!!!!!
• Vacuum as necessary (early spring and late fall)

Permeable Pavement – Maintenance 
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Permeable Pavement Maintenance
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ANNUAL 
INSPECTIONS



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

• Dry weather – assess 
structural conditions

• Wet Weather – assess 
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/wpf
d_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
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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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