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Where we have been

2004: MS4 Phase 
II Permit & 

Stormwater Quality 
Manual

2011: LID 
Appendix to the 

Manual

2017: Revised MS4 
Permit (more 

targeted & strong 
LID focus)

2023: Revised 
Stormwater Quality 

Manual (LID 
concepts first) & 
Reissued MS4 

Permit as-is



Low Impact Development
Approach to site design & stormwater management that seeks to preserve 

pre-development hydrology and pollutant loads

• Promote infiltration, 
evapotranspiration, and storage 
and reuse

• Bioretention/Rain Gardens

• Pervious pavements

• Green roofs

• Tree box filters

• Rain barrels/cisterns

Structural LID(GSI)Non-Structural LID

• Minimize site disturbance to 
natural features

• Protect natural drainage

• Minimize impervious surface

• Reduce need for pollutants

• Encourage infiltration



LID in the Permit

• Remove barriers in land use regs.
• Require developers consider LID 
FIRST
• Retention of WQV on site for 

new & redevelopment
• Disconnect 1% of DCIA/year



Stormwater Quality Manual

• Consider LID 
(non-structural & 
Structural) FIRST

• Detailed flow 
chart to guide 
selection of 
practices

• Retrofit Chapter



Objectives of the Updates - Consistency
• Improve consistency with the CT DEEP General Stormwater permits 

• MS4, Construction, Industrial, Commercial

• Improve consistency with Guidelines for Soil Erosion and Sediment Control



NEMO’s MS4 Support

Funded by DEEP penalty & 

grant money for 8 years

• MS4 educator

• website & listserv

• workshops & webinars

• maps & data

• Online SWQ Manual & 

webinars

Mary Looney

http://s.uconn.edu/ctms4list

http://nemo.uconn.edu/ms4

workshops & webinars

maps & data

http://s.uconn.edu/ms4list
http://nemo.uconn.edu/ms4


MS4 progress to date



MS4 Compliance – Annual Reports

Data taken prior to 2022 submission deadline



MS4 Compliance – System Mapping

• Average amount 
of completed 
mapping: 89%

• 4% of towns 
have not started 
their outfall 
mapping



MS4 Compliance – Dry Weather Screening
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MS4 Compliance – Outfall Monitoring
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MS4 Compliance – DCIA Disconnection
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Is my town too big or too small? 

• Average baseline DCIA: 
1,165 acres

• 71% towns BELOW average
• 29% towns ABOVE average
• Range of 7 acres to 7,104 

acres

• Average baseline DCIA: 
1,102 acres

• 69% towns BELOW average
• 31% towns ABOVE average
• Range of 5 acres to 7,907 

acres

Reported data from 
all towns (89/121) 

Data from towns that 
have hit at least 1% 



What has made a difference? 

2012 Lookback:

• Glastonbury: 3.6% since 2012
• 2012 – 2017: 20.7 acres
• 2018 – 2022: 10.5 acres

• Cromwell: 4.9% since 2012
• Large roadway and drainage reconstruction project in 2016: 
• Disconnected 15.6 acres / 319 acres



What has made a difference? 

• Stormwater Corps:

• Completed: Branford - 1.97%
• 3,270 sq. ft. Rain Garden at Foote Park 

• Potential: City of Groton - 4.25%
• Overall reduction of 21,477 sq. ft. of 

impervious cover
• Rain gardens, bioretention systems, tree 

box filters
• Funding to prioritize projects



MS4 Compliance

As of 2021: 

• 77%: Have updated land use regulations 

• 83%: Have completed formal employee training 

• 49%: Have completed control of other sources of pollutants to MS4

• 52%: Have completed additional measures for impaired waters 

• 82%: Have completed infrastructure rehab and repair program 

• 83%:  Have begun their impaired waters monitoring



MS4 Survey



MS4 Survey



MS4 Survey



MS4 Survey



DEEP Thoughts 
. . .



TAKE-AWAYS & OPPORTUNITIES
STORMWATER QUALITY MANUAL AND CONNECTICUT GUIDELINES FOR SOIL EROSION 
AND SEDIMENT CONTROL
Presented by: Kathleen Knight, Long Island Sound Project Coordinator
Bureau of Water Protection and Land Reuse
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OBSERVATIONS DURING AND AFTER DRAFTING

Capacity and funding limitations in general,

I n t e r e s t  i n  L I D  f o r  i t s  c l i m a t e  r e l e v a n c y  a n d  o t h e r  c o-be ne fit s ,

M a i n t e n a n c e  g u i d a n c e  n e e d e d ,

R e t r o f i t s  c a n  b e  c o m p l e x .  S t a t e  – s t a t e  nua nce s  m a de  it  m ore  com ple x,

Cl imate  has  greater  impacts  than just  pol lut ion alone & is  evolving s i tuat ion and,

Approach of TSS only was concern that it was missing purpose.
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APPROACH OF MANUAL FOR PROGRESS

Manual’s new format provides functional guidance & allows for use of EPA’s curves for best 
management practice selection.  This enables: 

1. Enhanced capacity with regionally consistent curves, 
2. Designs to address site specific needs, 
3. Enable solutions that are lower in maintenance needs and, 
4. Enable co-benefits that can alleviate (not necessary fix) other site issues.

Manual was updated in parallel with Guideline on Soil Erosion and Sediment Control. This approach 
enables: 

1.  Holistic site planning from construction to final design.



APPROACH OF MANUAL FOR PROGRESS

Capacity and funding limitations in general,

Re t rofit s  ca n be  com ple x. S t a t e  – s t a t e  nua nce s  m a de  it  m ore  com ple x a nd ,

C l i m a t e  h a s  g r e a t e r  i m p a c t s  t h a n  j u s t  p o l l u t i o n  a l o n e  a n d  i s  e v o l v i n g  s i t u a t i o n
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Leverage parallel development of the regional retrofit manual. 
Including by reference enables: 

1.  Increased capacity with regional consistency and
2.  Opens the door for partial crediting. 

 

https://snepnetwork.org/wp-content/uploads/2022/07/SNEP_Stormwater-Retrofit-Manual_July-2022-508c.pdf


Capacity and funding limitations in general,

I n t e r e s t  i n  L I D  f o r  i t s  c l i m a t e  r e l e v a n c y  a n d  o t h e r  c o-be ne fit s ,

M a i n t e n a n c e  g u i d a n c e  n e e d e d ,

C l i m a t e  h a s  g r e a t e r  i m p a c t s  t h a n  j u s t  p o l l u t i o n  a l o n e  &  i s  e v o l v i n g  s i t u a t i o n

Approach of TSS only was concern that it was missing purpose.
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Revised planting guidance based on function & direct reference to USDA 
resources. This enables: 
1. Flexibility under evolving climatic conditions, 
2. Principals provided guide designers to lower maintenance practices 

opening capacity. 

APPROACH OF MANUAL FOR PROGRESS



Capacity and funding limitations in general,

I n t e r e s t  i n  L I D  f o r  i t s  c l i m a t e  r e l e v a n c y  a n d  o t h e r  c o-be ne fit s ,

C l i m a t e  h a s  g r e a t e r  i m p a c t s  t h a n  j u s t  p o l l u t i o n  a l o n e  &  i s  e v o l v i n g  s i t u a t i o n

Approach of TSS only was concern that it was missing purpose.

2 /2 7 /2 0 2 4Connect icut  Depa rt m ent  of Ene rg y & Environm ent a l Prot ect ion

Climate related values updated to refer to NOAA data. Appendix added to 
suggest considerations for further climate considerations (and provide clarity for 
decisions within the manual). This enables: 

1. Parallel planning and opportunities to achieve co-benefits.

Note: The Stormwater Quality Manual nor the Guidelines on Soil Erosion and Sediment Control are 
not a climate or flooding manual. They are guidance for addressing pollution-based programs. 

APPROACH OF MANUAL FOR PROGRESS



Capacity and funding limitations in general,

M a i n t e n a n c e  g u i d a n c e  n e e d e d ,

R e t r o f i t s  c a n  b e  c o m p l e x .  S t a t e  – s t a t e  nua nce s  m a de  it  m ore  com ple x,
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Maintenance Checklist Appendix provided with focus on function and common 
aspects to inspect. This enables: 

1. Holistic site maintenance, 
2. Adaptable guidance for site specific needs.

APPROACH OF MANUAL FOR PROGRESS



OPPORTUNITIES TO TRACK

Conne ct icut  is  in  prog re s s  of wa t e rs he d  m ode l t ha t  will provide  a  s ce na rio builde r 
t ha t  include s  cos t  cons ide ra t ions . 
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US GS  a nd  EPA Re g ion 1 a re  coord ina t ing  on m ode l t ha t  include s  cos t  for t he  
re g ion. 
Note: Both of these utilize EPA region 1 BMP 
curves for evaluating reductions. 
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US GS  a nd  EPA Re g ion 1 a re  coord ina t ing  on m ode l t ha t  include s  cos t  for t he  
re g ion. 
Note: Both of these utilize EPA region 1 BMP 
curves for evaluating reductions. 

NOAA ha s  ind ica t e d  t ha t  At la s  15  m a y not  only provide  t ra d it iona l da t a  upda t e  but  
m a y a ls o include  a n opt ion for clim a t e  proje ct ions . 

Note these opportunities may not necessarily be appropriate for Stormwater Quality Manual or the permit programs it 
supports. But they are potential opportunities to evaluate to bridge the current work to further the solutions we are 
hearing the communities are looking for. 



MS4 LISTENING 
SESSION TAKE-AWAYS
MS4 PROGRAM
Presented by: Chris Stone, Environmental Engineer III & Nicole Kibbe, Environmental Engineer I
Water Permitting and Enforcement Division (WPED), Stormwater Program
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MS4 LISTENING SESSION
DEEP hosted a Listening Session January 25, 2024

Purpose: solicit feedback from the regulated community on the conditions of 
the current permit.
 Thank you for coming!
 The window for submitting additional comments closed last Saturday.
 All feedback will be considered as we work toward modifying the existing permit.

Many of the comments received concerned the end of funding for our 
partnership with UCONN CLEAR, which has provided valuable support and 
resources to the regulated community.
 DEEP is evaluating options to continue providing compliance support.
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60+ in attendance 
representing:

Municipalities

Municipal  
Organizations

Environmental 
Organizations

Councils of  
Government

Consultants



MS4 LISTENING SESSION
COMMENTS RECEIVED
We received comments from participants on a number of topics:

Comments ranged from positive to negative, often on the same topic.
DEEP will consider all comments when drafting modifications.
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Budget Constraints

DCIA Problems & 
Benefits

Road Maintenance 
Problems & Benefits

IDDE Sampling 
Problems & Benefits

Legal Authority 
Problems

Procurement of 
Technical Expertise

Public Education

Annual Reporting 
Requirements



MS4 LISTENING SESSION
SUGGESTIONS RECEIVED
DEEP also received a number of suggestions from participants:

There seemed to be a lot of interest in some of these suggestions.
DEEP will consider all suggestions while drafting modifications.
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Provide more tools and 
training for permittee use

Develop a DCIA tracking
sheet for developers

Statewide program for 
stormwater education

Statewide Stormwater 
Coalition

Tiered Compliance Program

Compliance Certification 
Process
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Federal 
Regulations

State
Regulations

Municipal 
Compliance

Institutional 
Compliance

Water Quality 
Improvements

MS4 LISTENING SESSION
REGULATORY FRAMEWORK

DEEP permits must be in compliance 
with state and federal regulations.

DEEP may add on to these requirements to 
better protect the environment and adjust 

requirements to account for potential 
compliance issues.



BROADEN OUR VIEW!
Focus on the goal of the program – the protection of water quality.

Every measure included in the permit is meant to promote and protect water quality.
What can we do to make compliance more achievable without compromising this goal?
Can measures be adjusted? To what extent?
Can reporting and record-keeping measures be streamlined?
Are there substitutions that can be made that achieve the same (or better) protection?
How much compliance assistance is needed? How much can we provide?

DEEP will be looking into these questions as we draft permit modifications.
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MS4 LISTENING SESSION
MAIN TAKE-AWAY



MS4 LISTENING SESSION
REISSUANCE PROCESS NEXT STEPS

Technical Workgroup
While we work on modifications, DEEP will also host a technical workgroup for interested parties.
Participants will be asked to provide commentary and suggestions for potential changes to the permit, prior to the 

public comment period.
 Interested parties can email Nicole.Kibbe@ct.gov to join the notification list.

Draft modifications to the current Small MS4 General Permit
Modifications will consider comments received.
Reissuance Timeline:
Draft modifications will be posted for public comment. 
Permit will be reissued with modifications. 
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TARGET: September 2024

TARGET: December 2024

mailto:Nicole.Kibbe@ct.gov


TAKE-AWAYS & OPPORTUNITIES
STORMWATER QUALITY MANUAL AND CONNECTICUT GUIDELINES FOR SOIL ER OSION 
AND SEDIMENT CONTROL
Presented by: Kathleen Knight, Long Island Sound Project Coordinator
Bureau of Water Protection and Land Reuse
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OTHER RESOURCES
Dis t rict  Colla bora t ions : 
For Example: 

Southwest Conservation District offers:  

1. peer review and recommendations for development proposals, 

2. conduct bacteria monitoring, can provide outreach and educational materials and, 

3. can assist with planning and concept designs for sediment erosion controls.

..in New Haven and Fairfield Counties.

SWCD@conservect.org

Loca l Wa t e rs he d  Nonprofit s : 
For Example: Harbor Watch has the capabilities to conduct dry-weather outfall screening and IDDE 
sampling. We have an in-house state-certified laboratory to process the bacteria samples we collect. 
Inquiries can be directed to harborwatch@earthplace.org.
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mailto:SWCD@conservect.org
mailto:harborwatch@earthplace.org


WHERE ARE WE NOW

Long  Is la nd  S ound S t udy wa s  a b le  t o provide  S t orm wa t e r Educa t ion Gra nt  t o 
s upport  t he  ne w Guida nce , t h is  g ra nt  ha s  now com e  t o clos e .

S t orm wa t e r t e a m  is  s e e king  opport unit ie s  t o cont inue  t his  colla bora t ion wit h  
NEMO t e a m  in a  long -t e rm  s us t a ina b le  wa y but  ha s  ye t  t o ide nt ify a  s olut ion.  
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Town of North Branford
Engineering Department

Stormwater Disconnect
Past Experiences and Opportunities 



Connecticut’s Conservation Districts

• CT Association of Conservation Districts
• Local non-profit organizations that serve municipalities & residents
• Provide technical services & education
• There are 5 districts across the state
• Watershed Management program work with DEEP and EPA to fund projects
• Projects funded in part by Section 319 of the Federal Clean Water Act

• Eastern CT Conservation District (ECCD)
• Coordinated design & funding of smaller projects with ECCD
• Projects included tree filters, rain gardens, and small-scale infiltration projects (First Flush)
• Public Outreach included educational components for fertilizer use, dog waste, and septic systems
• A Watershed Plan, when applicable, increased funding success through Grant cycles 





Farm River Watershed Management Plan

• The Farm River Watershed
• Located in New Haven and Middlesex Counties in South Central CT
• Covers an area of approximately 25.5 square miles
• 6 Towns: Durham, Wallingford, North Branford, North Haven, Branford, and East Haven

• Completion of the Watershed Management Plan  
• Improves the overall health of the watershed
• Provides opportunities for funding through several programs and grants 
• Impervious cover analysis referenced within the Plan – Participate in the Planning Process
• Recommends BMP’s at various sites through out the watershed to reduce the amount of 

stormwater runoff from entering streams







Impervious Cover

Disconnect 1.0 AcreEast Lyme High School Parking Lot Infiltration



East Lyme High School Raingarden
Impervious Cover

Disconnect 0.4 Acres





Town of North Branford – MS4 Employee Training

• Section 6. Development of Stormwater Management Plan
• 6(a)(6)(A) Minimum Control Measures – Pollution Prevention Good Housekeeping
• The permittee shall implement an operations and maintenance program
• Formal employee training program (Slide Show & Video)
• General goals & objectives of the Plan, illicit discharges, spill response protocols, in addition to 

standard operating procedures for key personnel 

• Operation & Maintenance Program
• Stormwater system maintenance & inspections; cleaning catch basins, cleaning stormwater 

treatment BMP’s, tree filter maintenance & inspections, and channel & culvert inspections
• Stormwater BMP’s: Municipal Stormwater Drainage System Maintenance

(Two Page Written Document – DPW)





East Lyme High School Raingarden
Impervious Cover

Disconnect 0.4 Acres



Contact Information

• Victor Benni, PE
• North Branford Town Engineer
• 203-484-6009
• vbenni@northbranfordct.gov



Moving
forward -
resources to 
help



NEMO’s MS4 Support

Funded by DEEP penalty & 

grant money for 8 years

• MS4 educator

• website & listserv

• workshops & webinars

• maps & data

Funding ends 3/31/2024

Mary Looney

http://s.uconn.edu/ctms4list

http://nemo.uconn.edu/ms4

workshops & webinars

maps & data

http://s.uconn.edu/ms4list
http://nemo.uconn.edu/ms4


MS4 Online Guide

https://nemo.uconn.edu/ms4



MS4 Workshop Archive

https://nemo.uconn.edu/ms4/tools/workshops/

• Stormwater pond retrofits 

• IC Disconnection

• IDDE 

• WQ Monitoring

• MS4 Mapping



LID & Disconnection

https://nemo.uconn.edu/ms4
/tasks/post-construction/



Disconnection - Stormwater Corps
• The Stormwater Corps program 

combines classroom instruction on 
stormwater management with 
projects in the community

• Team of students will identify, assess, 
and recommend opportunities to 
retrofit traditional stormwater 
control measures with low 
impact development/nature-based 
approaches



Disconnection - Stormwater Corps

https://nemo.uconn.edu/stormwater-corps/



Staff Training

https://nemo.uconn.edu/ms4/tools/training-materials/ 

https://nemo.uconn.edu/ms4/tools/training-materials/


UConn CLEAR Rain Garden Certificate Course
• Description: This course designed to provide guidance on how 

to properly site, size, install, and maintain rain gardens. 

• Who should take this course: landscapers, contractors, public 

works directors & staff, others interested in rain garden 

design, installation and maintenance

• Format: Online, at your own pace. 7 modules with module 

quizzes and final course exam. 

• Estimated time to complete: 4-6 hours

• Cost: Free



Other LID/GSI Training Programs
Washington Stormwater Center

• Online courses in LID
• Design Certificate ($150)
• Operations and Maintenance 

Certificate ($100)

NJ Green Infrastructure 
Champion Training

• Weekly webinars 
• GSI planning and implementation
• Technical support to develop a design
• Free!

http://water.rutgers.edu/Projects/
GreenInfrastructureChampions/GIC.html

https://www.wastormwatercenter.org/low-
impact-development/lid-training-programs/

http://water.rutgers.edu/Projects/GreenInfrastructureChampions/GIC.html
http://water.rutgers.edu/Projects/GreenInfrastructureChampions/GIC.html
https://www.wastormwatercenter.org/low-impact-development/lid-training-programs/
https://www.wastormwatercenter.org/low-impact-development/lid-training-programs/


Finding the SWQ Manual 
Download from DEEP website: 
https://portal.ct.gov/DEEP/Water-
Regulating-and-
Discharges/Stormwater/Stormwater-
Manual

NEMO website
• Broken down by chapter
• Breakdown of revisions
• Webinars archive

ctstormwatermanual.nemo.uconn.edu

https://portal.ct.gov/DEEP/Water-Regulating-and-Discharges/Stormwater/Stormwater-Manual
https://portal.ct.gov/DEEP/Water-Regulating-and-Discharges/Stormwater/Stormwater-Manual
https://portal.ct.gov/DEEP/Water-Regulating-and-Discharges/Stormwater/Stormwater-Manual
https://portal.ct.gov/DEEP/Water-Regulating-and-Discharges/Stormwater/Stormwater-Manual


Paying for it all: 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



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

UConn CLEAR
clear.uconn.edu 

CT MS4 Guide
nemo.uconn.edu/ms4

CT NEMO
nemo.uconn.edu

Mary Looney
Mary.looney@uconn.edu

Dave Dickson
David.dickson@uconn.edu

https://:clear.uconn.edu
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