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An MS4 Update

• Expired June 30th, 2022

•Renewed AS-IS October 1st, 2023
• No changes
• No re-registration 
• No new towns
• 2 years, set to expire 2025

• Stakeholder input process for 
modifications 



MS4 Requirements 

1. Public Education and Outreach

2. Public Involvement and Participation
• Annual reporting

3. Illicit Discharge and Detection Elimation

4. Construction Site Stormwater Runoff Control 

5. Post-Construction Stormwater Management
• Regulations update, disconnection 

6. Pollution Prevention and Good Housekeeping
• Retrofits 



Annual Reports
• Municipalities expected to upload annual 

report with MS4 activities 

• Dates: 
• January 31st: Notify public 
• February 15th: Post annual report; online and 

hardcopy
• April 1st: Submit final report to DEEP

• 2023 MS4 Annual Report Template:  
https://nemo.uconn.edu/ms4/tasks/annual-reports/



Disconnection / Retrofits

• Continue disconnection plan 
• Reminder: 
• 2% by 2022; 1% annually after
• TOTAL: ~5% by 2025

• Update according to new CT Stormwater 
Quality Manual 
• Required infiltration/treatment increasing from 

1 inch to 1.3 inches



MS4 Survey

11% of towns hit the 2022 disconnection goal of 2%



MS4 Survey

As of 2021: 

• 23%: Have not updated land use regulations 

• 17%: Have not completed formal employee training 

• 51%: Have not completed control of other sources of pollutants to MS4

• 48%: Have not completed additional measures for impaired waters 

• 18%: Have not completed infrastructure rehab and repair program 

• 17%:  Have not begun their impaired waters monitoring



MS4 Survey
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Adoption Timeline

9/30/23 3/31/24 9/30/24

Manual is 
published

• Get familiar with 
new Manual

• Update local 
regulations

Effective Date 
(with grace period for projects which have 

completed preliminary design)

• Adopt updated guidance

• If grace period is applicable, 
communicate this to review 
authority. Permit must be completed 
before grace period ends. 

Grace period 
ends

• Adopt updated 
guidance



BACKGROUND

Ch. 1: Introduction Ch. 2: Stormwater 
Impacts

Ch. 3: Preventing and 
Mitigating Stormwater 

Impacts

Ch. 4: Stormwater 
Management Standards 

and Performance Criteria

Ch. 5: Low Impact 
Development Site 

Planning and Design 
Strategies 

Ch. 6: Source Control 
Practices and Pollution 

Prevention

Ch. 7: Overview of 
Structural Stormwater 

Best Management 
Practices

Ch. 8: Selection 
Considerations for 
Stormwater BMPs

Ch. 9: Stormwater 
Retrofits

Ch. 10: General Design 
Guidance for Stormwater 

Infiltration Systems

Ch. 11: Proprietary 
Stormwater BMPs

Ch. 12: Stormwater 
Management Plan

Ch. 13: Structural 
Stormwater BMP Design 

Guidance

DESIGN & IMPLEMENT

Navigating the Manual



DESIGN
Pathway of utilizing Low Impact Development (LID) first and foremost, 

followed by guidance and criteria for structural stormwater BMPs

Chapters 5/6:
Using LID site planning 

& design (non-
structural) first to reduce 
stormwater impacts and 

source protections prevent 
pollutants in stormwater

Chapter 4:
Updated stormwater 

management standards 
and criteria for all 

development & 
redevelopment

Chapters 7/8:
Selection of structural 

stormwater BMPs after low 
impact development has 

been considered / 
implemented where possible

Chapter 9:
Guidance on selecting 
stormwater BMPs for 

retrofitting sites which are 
already developed

Chapters 10/11:
Guidance on considering 

infiltration and pretreatment 
stormwater BMPs

Chapter 12:
Updated site Stormwater 

Management Plan 
guidance/outline reflecting 

changes

Chapter 13:
The ‘nuts and bolts’ of 

implementing a structural 
stormwater BMP – design, 

construction, maintenance, etc.



Objectives of the Update
• Improve consistency with the CT DEEP General Stormwater permits 

• MS4, Construction, Industrial

• Improve consistency with Guidelines for Soil Erosion and Sediment Control



Objectives of the Update

• Incorporations of climate 
resiliency considerations
• Adapting for larger rain events 

using new data from National 
Weather Service 

• Updated water quality 
storm variable within water 
quality volume equation



Objectives of the Update
• Emphasis on Low Impact Development FIRST 



Ch. 4: Stormwater Management Standards and 
Performance Criteria

Standard 1: Runoff Volume 
and Pollutant Reduction

• New and 
Redevelopment with 
DCIA < 40% = 
• Retain 100% of WQV

• Redevelopment with 
DCIA > 40% = 
• Retain 50% of WQV



Ch. 4: Stormwater Management Standards and 
Performance Criteria

2004 Manual Water 
Quality Volume Equation

Updated Manual Water 
Quality Volume Equation

‘Water Quality Storm’



Water Quality Volume (WQV): 

• Volume of runoff generated by Water 
Quality Storm

• Calculated using the WQV equation

• Determines how much retention is 
needed (standard to meet)

• “First Flush” principle

• Assumes most pollutants in runoff are 
conveyed in initial portion of storm 
event

• Technically unchanged

Water Quality Storm (WQS): 

• Used to generate the Water 
Quality Volume equation 

• 90th percentile rainfall volume = 
infiltration in natural condition

• Amount that should be 
managed on-site to restore 
and maintain pre-
development hydrology

• Increasing from 1” to 1.3”

VS.

Ch. 4: Stormwater Management Standards and 
Performance Criteria



Ch. 4: Stormwater Management Standards and 
Performance Criteria

Water Quality Storm (WQS): 

• Used to generate the Water 
Quality Volume equation 

• 90th percentile rainfall volume = 
infiltration in natural condition

• Amount that should be 
managed on-site to restore 
and maintain pre-
development hydrology

• Increasing from 1” to 1.3”

CT average of past 40 years from National Weather 
Service data used to calculate new water quality storm. 
Stanford average shown above.



Ch. 4: Stormwater Management Standards and 
Performance Criteria

What does this mean for Construction? 

• Construction stormwater permit = sites disturbing 1+ 
acres (Unless you have land use commission approval for 1-5 acres for locally 
approved sites)

• New and Redevelopment with DCIA < 40% = 
• Water Quality Volume = 100% 
• New Water Quality storm variable 

• Redevelopments with DCIA > 40% = 
• Water Quality Volume = 50%
• New Water Quality storm variable 

• Additional stormwater treatment for what cannot be retained 
Stormwater Pollution Control Plan = adhere to Manual and Soil Guidelines 



Ch. 4: Stormwater Management Standards and 
Performance Criteria

What does this mean for Industrial? 

• Industrial stormwater permit = Any person or 
municipality that initiates, creates, originates, or maintains a 
discharge specified by the permit

• Structural and non-structural controls must adhere to Manual

• Construction activity onsite must adhere to CT DEEP 
construction permit and Manual  

Stormwater Pollution Prevention Plan = adhere to Manual and Soil Guidelines 



Ch. 4: Stormwater Management Standards and 
Performance Criteria

• Updates to Ordinances, Regulations, or Policies 
• MS4 Legal Authority requires consistency with CT Stormwater Quality Manual 

• Any reference to the 2004 Manual should be revised to reference updated Manual 

• Any reference to the old WQV equation or 1 inch retention standard should be revised

What does this mean for MS4 ? 
• Disconnection: 

• DCIA considered disconnected when ‘appropriate portion of 
WQV has been retained and or treated’ 

• Same definition, same equation, new water quality 
storm variable 
• 100% of WQV for < 40% DCIA; 50% of WQV for > 40% DCIA



Ch. 9: Stormwater Retrofits

• Purpose / Overview 
• Consistency with CT DEEP Permits

• Techniques for retrofitting existing 
developed sites 

• Conditions for which stormwater retrofits 
are appropriate 

• Meeting DCIA disconnection goals

• How to apply it
• Further guidance and clarification for 

retention standards for redevelopment 
• New WQS variable within WQV equation 

impact what is considered ‘disconnected’



Ch. 10: General Design Guidance for 
Stormwater Infiltration

New chapter to the Manual
• Purpose / Overview

• Guidance on selecting & designing 
stormwater infiltration systems
• e.g., dry wells, perv. pavements, bioretention, 

swales, tree filters
• Site suitability

• Soil evaluation methods
• Sizing methods
• Placement

• How to apply it
• Site evaluation & planning for infiltration 

practices



Ch. 13: Structural Stormwater BMP 
Design Guidance

• Purpose / Overview
• Detailed technical design guidance for 

each of the structural stormwater BMPs
• Guidance on the selection, design, 

construction, and maintenance
• Advantages & limitations
• Drawings & photos

• How to apply it
• Technical design, construction and 

maintenance of individual stormwater 
BMPs



Navigating the Manual 

Website
• Broken down by chapter and 

usage
• Breakdown of revisions and 

impacts

ctstormwatermanual.
nemo.uconn.edu
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• Entity that collects fees which generate funding for stormwater 
management/resilience
• Funds are dedicated to stormwater management, not diverted to other needs
• Can be adjusted as community needs change

• More equitable funding source than property taxes 
• Based on runoff generated (IC amount) not property value
• Includes tax exempt organizations (universities, hospitals, government 

agencies, etc.)
• Function the same as other utilities, such as water and sewage

What is a stormwater utility?



Credit: Dr.  Warren Campbell, Western Kentucky University

Increasingly Popular

• Over 2,000 utilities in 41 states
• In 2007, there were around 800

• No size limit
• Largest: Los Angeles County (10 

million)

• Smallest: Indian Creek Village, FL (88)

• Average: 16,500

• Avg fee for single family home 
$6.00/month

• 2 in CT: New London; New Britain 



CT-PA 21-115

Any municipality may, by ordinance 
adopted by its legislative body, designate 
any existing board or commission or 
establish a new board or commission as 
the stormwater authority for such 
municipality. 

Effective July 1st, 2021…



What can a stormwater utility do?

Establish stormwater management program to:

• Control construction and post construction runoff
• Control and abate stormwater pollution
• Illicit discharge detection & elimination
• Public education & outreach
• Establish boundaries of district
• Administration of the program
• Recommend fees to carry out above



Setting fees

In setting fees, shall at least consider:

• area of property containing impervious 
surfaces

• land use types (i.e. generate more or less 
runoff)

• property values



Limits on fees

• No more than 15% of total fees collected can 
come from hospitals (can also be exempted) 

• For farms, forests, open space, or State 
property, can only levy fee on IC that drains to a 
municipal separate storm sewer system (MS4)

• Must offer partial fee reduction credit for onsite 
BMPs that reduce, retain, treat stormwater on 
any property



Regionalization

• The stormwater utility can (subject to the 
commissioner’s approval) enter into 
contract with any municipal or regional 
entity to accomplish the purposes of the 
stormwater utility



Regional Examples: WVSA
Wyoming Valley Sanitary Authority 

• 1962: formed regionally to address wastewater 
• 2017:  regional stormwater management 

• MS4 Administrator for 31 towns
• 2019: implement stormwater utility fee 

• Tier system: avg = $4.80/month 

• 455 individual sw projects = total $69 million 
• Combined to 65 larger scale 

• Total $12 million
• Municipalities = savings accounts built on fees 

• Money allocated solely for smaller scale projects  



Stormwater Utility guides and case studies

nemo.uconn.edu/stormwater-utilities

Website with breakdown of what stormwater 
utilities are, fee systems, credits systems, and 
more

Stormwater Utility Webinar Series ft. Vermont, 
New Hampshire, and Western Kentucky University

Stormwater Utility and MS4 
Compliance Factsheet
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Watershed 
Assessment 
Tool

• Effort to assess the health 
of small watersheds in CT 
based on high resolution  
(1M) land cover in 
watershed & riparian 
areas

• Conservation, mitigation, 
recovery

• Scenario tool to gauge 
impacts of changes



Land cover indicators of watershed health

RIPARIAN CORRIDORSCORE FORESTIMPERVIOUS COVER

The literature points to the critical role that various land cover factors have in watershed health

FOREST COVER

Generally, these indicators are more accurate at smaller watershed sizes



Riparian buffer 
services

• slow runoff

• protect shorelines from erosion

• aid in flood control

• filter or trap pollutants

• provide habitat and corridors for wildlife

• shade waters for fisheries enhancement

first line of defense against the impacts of development



2020: a leap in land cover resolution

30m 1mNew 1m 
resolution 
NOAA C-CAP 
land cover 
dataset (based 
on 2016 
imagery



A Combined Condition Index (CCI)
(black box version)

1. Divide a watershed into 
• upland watershed (everything 

outside the buffer)
• 100’ riparian buffer 

49

Pressures from 
watershed land use

Mitigative effects of buffer

2. Compute weighted land cover 
makeup of the two zones.

3. Combine the two: 

     WCI + BCI = CCI 
 

WCI

BCI



CCI map of CT



Mitigation 
riparian restoration, urban tree 
canopy initiatives, GSI

CCI Management Category indicates the state of, 
and suggested land use strategies for, a local basin

Conservation  
protective strategies

Recovery 
reforesting, riparian 
protection, mitigation (GSI)



52

Local Watershed Assessment Tool
• https://s.uconn.edu/wshedtool
• integrates a Story Map, Dashboard, and 

Scenario Builder 

https://s.uconn.edu/wshedtool


Story Map



CCI 
Dashboard



Selecting Local 
Basin of Interest



Town-specific 
information





Now the real work begins…

• CT Sea Grant riparian education 
project (protect & restore)
• Interest in adapting the project in 

NY & MA
• NOAA interest in C-CAP wide 

adaptation
High school students evaluate riparian corridors for 

the Essex (CT) Land Trust

https://s.uconn.edu/wshedtool

https://s.uconn.edu/wshedtool
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New data 
coming soon . . .

• 2023 high resolution imagery 
& 1’ contours(early 2024)

• 2026 high resolution imagery 
& 1’ contours (early 2027)

• = CHANGE!
• Riparian buffer land cover 

map (early 2024)

• Improved hydrography data 
layer (2025?)

https://cteco.uconn.edu 

https://cteco.uconn.edu/


Land Use 
Commissioner 
Training

• Inland Wetlands: one person per 
town (commissioner or  staff)

• 4 hours of training for planning, 
zoning & ZBA commissioners by 
end of year (1 hr on fair & 
affordable housing) & every 4 
years 

https://clear.uconn.edu/training

https://clear.uconn.edu/training


What’s Legally Required? 8th edition

https://clear.uconn.edu/lua/resources/

https://clear.uconn.edu/lua/resources/


2 New Studies 
from WestCOG

• Protecting wetlands 
though zoning 
requirements

 (remove wetlands, 
floodplains, steep slopes 
from the buildable area)

• Inland Wetland 
Commission practices
• Review 60 towns
• Recommendations for 

improving protection

https://westcog.org

https://westcog.org/


Mission: provide information and assistance to land use decision makers and other audiences in 
support of better land use decisions, healthier natural resources, and more resilient communities

Center for Land Use, Education, and Research

Mary Looney
mary.looney@uconn.edu

UConn CLEAR
clear.uconn.edu 

CT MS4 Guide
nemo.uconn.edu/ms4

CT NEMO
nemo.uconn.edu

Dave Dickson
David.dickson@uconn.edu

https://:clear.uconn.edu

