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What is the Stormwater Quality Manual?

‘Provides guidance on the measures necessary 
to protect the waters of Connecticut from the 

adverse impacts of stormwater runoff’

• Address stormwater 
from: 

• Construction
• Municipal Separate 

Storm Sewer 
Systems (MS4)

• Industrial

• Emphasis on: 

• Source control / 
pollution prevention

• Non-structural LID
• Structural BMPs



History of the Manual

• 2004 Manual
• 2011 Low Impact Development 

(LID) Appendix
• 2023 Draft Revision (along with Soil 

Erosion & Sediment Control Guidelines 
revisions)
• Public Comment Period ended March 1
• Release date: September 30th, 2023
• Effective date: March 2024



Adoption Timeline

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

Manual is 
published

• Get familiar with 
new Manual

• Update local 
regulations auth
orities

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



Why an Update?
• Objectives: 

• Updated stormwater BMP information 

• Improve consistency with Soil Erosion 
and Sediment Control Guidelines

• Improve consistency with CT DEEP 
stormwater permits 

• Incorporation of climate resiliency 
considerations

• Enhance usability

Evolution of: 

• Understanding of 
stormwater impacts 
on water quality 

• Federal / state 
regulations 



Why an Update?

• What it means: 

• Greater emphasis on construction 
and post-construction stormwater 
planning and design strategies

• Updated water quality storm 
variable within water quality 
volume equation 

Evolution of: 

• Understanding of 
stormwater impacts 
on water quality 

• Federal / state 
regulations 



LID & Disconnection Requirements
• Construction / MS4 Permits: 

• Disconnection of DCIA :
• When the appropriate portion of the WQV is retained 

• Sites with greater than 40% DCIA = 50% of WQV

• Sites with less than 40% DCIA = 100% of WQV

LID: Low Impact 
Development 

GSI: Green Stormwater 
Infrastructure

DCIA: Directly Connected 
Impervious Area

WQV: Water Quality Volume
• MS4 Permit: 

• Legal authority for developers to prioritize low impact development practices FIRST

• Disconnect 1%/year

• Construction Permit
• Incorporate runoff reduction and LID control measures

New Manual highlights LID practices first,
DCIA disconnection/retrofits, and new standards for WQV



Side note: Update on the MS4 Permit

Meanwhile . . . stakeholder input process for MS4 modifications

DEEP planning for ‘as is’ renewal for 2 – 3 years

Same permit and requirements No new towns added in

Expired: June 30th, 2022



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.



Major changes
• Ch. 4: Stormwater Management Standards and Performance Criteria

• Water Quality Storm / Volume change

• Ch. 9: Stormwater Retrofits
• Reducing impacts of existing IC

• Ch. 10: General Design Guidance for Stormwater Infiltration
• New chapter

• Ch. 13: Structural Stormwater BMP Design Guidance
• Thorough breakdown of menu of BMPs



Major changes
• Ch. 4: Stormwater Management Standards and Performance Criteria

• Water Quality Storm / Volume change

• Ch. 9: Stormwater Retrofits
• Reducing impacts of existing IC

• Ch. 10: General Design Guidance for Stormwater Infiltration
• New chapter

• Ch. 13: Structural Stormwater BMP Design Guidance
• Thorough breakdown of menu of BMPs



Ch. 4: Stormwater Management 
Standards and Performance 
Criteria

• Purpose / Overview 
• Updated stormwater management 

standards for development and retrofit
• Updated Water Quality Storm variable 

within Water Quality Volume equation
• Process for demonstrating compliance 

with the stormwater management 
standards and criteria

• How to apply it
• CT DEEP stormwater permits in relation 

to (re)development standards and 
ordinances, regulations, or policies



Ch. 4: Stormwater Management Standards 
and Performance Criteria

• Describes updated stormwater management standards 
and performance criteria

• Standard 1: Runoff Volume and Pollutant Reduction 
• Standard 2: Stormwater Runoff Quantity Control 
• Standard 3: Construction Soil Erosion and Sediment Control 
• Standard 4: Post-Construction Operation and Maintenance 
• Standard 5: Stormwater Management Plan 



Ch. 4: Stormwater Management Standards 
and Performance Criteria

Standard 1: Runoff Volume and 
Pollutant Reduction

• Consistency with CT DEEP Permits
• Incorporation of permit concepts 

such as on-site retention of runoff 
and disconnection of DCIA

• Updated design storm 
precipitation for stormwater 
quality and quantity control



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



Ch. 4: Stormwater Management Standards 
and Performance Criteria

2004 Manual Water 
Quality Volume Equation

Updated Manual Water 
Quality Volume Equation

‘Water Quality Storm’



Ch. 4: Stormwater Management Standards 
and Performance Criteria

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

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

2004 Manual Water 
Quality Volume Equation

Updated Manual Water 
Quality Volume Equation

Updated variable for
existing equation

Where variable 
comes from



Ch. 4: Stormwater Management Standards 
and Performance Criteria

What does this mean for stormwater management? 
“The standards and performance criteria apply to all new development, redevelopment, 
retrofits, and other land disturbance activities, whether considered individually or collectively 
as part of a larger common plan, which are subject to local, state, or federal regulatory 
requirements to address post-construction stormwater management.”

• Stormwater discharge permits: 

• Construction 

• Industrial

• MS4



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. 4: Stormwater Management Standards 
and Performance Criteria

Zoning Regulations Example:

“The Stormwater Management Plan shall be in accordance with guidance set forth in the 

2004 Connecticut Stormwater Quality Manual, published by the Connecticut Department 

of Energy and Environmental Protection. The Stormwater Management Plan shall be 

designed to treat the water quality volume, or runoff from the first inch of rainfall,

from the subject developed area.” 



Ch. 4: Stormwater Management Standards 
and Performance Criteria

Zoning Regulations Example:

“The Stormwater Management Plan shall be in accordance with guidance set forth in the 

current version of the Connecticut Stormwater Quality Manual, published by the 

Connecticut Department of Energy and Environmental Protection. The Stormwater 

Management Plan shall be designed to treat the water quality volume, using the water 

quality storm as defined by the Connecticut Stormwater Quality Manual, from the subject 

developed area.” 

The examples we provide 
below don't substitute for 

real legal advice! Please be 
sure to consult your legal 
experts or town attorney.



Ch. 4: Stormwater Management Standards 
and Performance Criteria

Pollutant Load Reductions: 
When appropriate WQV cannot be maintained 
onsite, additional treatment is required = 

Stormwater BMP performance curves used to 
document minimum required pollutant load 
reductions are met or exceeded

IF APPROPRIATE WQV IS MAINTAINED THEN POLLUTANT REDUCTION IS ACHIEVED

Small stormwater BMPS 
(which can’t retain appropriate WQV)

Still achieve substantial treatment 
(pollutant load reductions)=



Major changes
• Ch. 4: Stormwater Management Standards and Performance Criteria

• Water Quality Storm / Volume change

• Ch. 9: Stormwater Retrofits
• Reducing impacts of existing IC

• Ch. 10: General Design Guidance for Stormwater Infiltration
• New chapter

• Ch. 13: Structural Stormwater BMP Design Guidance
• Thorough breakdown of menu of BMPs



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. 9: Stormwater Retrofits

Included in this chapter: 

• Types of Retrofits

• Considerations for selection of 
appropriate retrofits

• Sizing and crediting for retrofits
• Based on new WQS variable

• Using the performance curve (Ch. 4) 
• Estimates long-term pollutant removal 

performance based on size of BMP

• Small retrofits can achieve substantial 
pollutant load reductions



Ch. 9: Stormwater Retrofits

3 ways to get credit for disconnection: 

1. Impervious Area Conversion – Full credit

2. Impervious Area (Simple) Disconnection – Full credit

3. New or Modified Structural BMP – Full or partial credit



Ch. 9: Stormwater Retrofits

1. Impervious Area Conversion (non-structural)

• Existing impervious surface converted to pervious surface; 

• Pre-development infiltration rate and storage capacity of underlying soils 
restored to pre-development conditions

• Soil is amended to support vegetation

Full Credit



Ch. 9: Stormwater Retrofits

2. Impervious Area (Simple) Disconnection (non-structural)

• Runoff from rooftops, driveways, roads, etc re-directed as sheet 
flow to pervious area

• Appropriate required retention volume retained/infiltrated on-
site: currently based on the 1.3 inches WQS

• Minimum Criteria is met (Chapter 5)

Full Credit



Ch. 9: Stormwater Retrofits

3. New or Modified Structural BMP
• Applicable WQV is fully retained on-site, OR
• If not fully retained on-site: 

• Additional stormwater treatment without retention is 
provided 

• Minimum required avg annual pollutant load 
reductions are met or exceeded 

Partial Credit: 
• Additional stormwater treatment requirement 

not fully met, but treated to Maximum Extent 
Achievable 
• Amount of partial credit based on DCIA reduction 

percentage (from performance curve) multiplied 
by impervious area draining to stormwater BMP



Ch. 9: Stormwater Retrofits

Partial Credit: 
• Amount of partial credit based on DCIA reduction percentage (from 

performance curve) multiplied by impervious area draining to stormwater BMP

Stormwater Retrofit Manual = Appendix B – Performance Curves



Major changes
• Ch. 4: Stormwater Management Standards and Performance Criteria

• Water Quality Storm / Volume change

• Ch. 9: Stormwater Retrofits
• Reducing impacts of existing IC

• Ch. 10: General Design Guidance for Stormwater Infiltration
• New chapter

• Ch. 13: Structural Stormwater BMP Design Guidance
• Thorough breakdown of menu of BMPs



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. 10: General Design Guidance for Stormwater 
Infiltration



Major changes
• Ch. 4: Stormwater Management Standards and Performance Criteria

• Water Quality Storm / Volume change

• Ch. 9: Stormwater Retrofits
• Reducing impacts of existing IC

• Ch. 10: General Design Guidance for Stormwater Infiltration
• New chapter

• Ch. 13: Structural Stormwater BMP Design Guidance
• Thorough breakdown of menu of BMPs



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



Ch. 13: Structural Stormwater BMP Design Guidance



Ch. 13: Structural Stormwater 
BMP Design Guidance



Navigating the Manual 

Website
• Broken down by chapter and 

usage
• Breakdown of revisions and 

impacts

ctstormwatermanual.
nemo.uconn.edu



Resources / What’s Coming 

• Website: https://ctstormwatermanual.nemo.uconn.edu
• Breakdown and navigation of manual by chapter

• On the way: Webinar 2 - Low Impact Development
• LID focused webinar demonstrating the usage of non-structural and structural 

stormwater BMPs

We want to hear from you – what resources would help you understand / 
navigate the new version of the manual?

Mary Looney
mary.looney@uconn.edu

Dave Dickson
david.dickson@uconn.edu

https://ctstormwatermanual.nemo.uconn.edu


Let the 
questions 
begin!


