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Roadmap
• Overview of LID Focus

• Review of Standards (Ch. 4)

• LID Site Design
• Avoid impacts
• Reduce impacts
• Manage at the source

• Choosing Structural BMPs (Ch. 8, 9, 13)



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



What is different about this manual?
• Low Impact Development (LID) as the new “industry standard,” not 

just an amendment
• Updated standards to improve resilience in face of increased storm 

amounts and intensities

Why?
• Protect water quality
• Maintain groundwater recharge
• Prevent flooding/resilience



Why? Development and the water cycle

More Runoff

Arriving Faster



Why? Effects of Urbanization: Pollution



Why?

Providence, RI, March 2010 

Effects of Urbanization: Flooding



A Developing State

Land Cover Change 
1985 – 2015 (sq.mi.)

2015 Land Cover



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



Benefits of LID (identified in the manual)

• Preserved site hydrology 
• Reduced pollutant loads and improved water quality 
• Preservation of natural systems
• Enhanced climate and community resilience 
• Reduced consumption of land for stormwater management
• Reduced development costs

• Increased property values
• More aesthetically pleasing development 
• Reduced maintenance 



MANUAL DESIGN
Pathway of utilizing Low Impact Development (LID) site design 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 
non-structural LID has 

been 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.



Ch. 4: Stormwater Management 
Standards and Performance 
Criteria
• Purpose / Overview 

• Updated stormwater management standards 
for development and retrofits

• Updated Water Quality Storm variable within 
Water Quality Volume equation

• Updated Peak Runoff Attenuation standard
• 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

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

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. 
Stamford average shown above.



Ch. 4: Stormwater Management Standards 
and Performance Criteria

Peak Runoff Attenuation 
Standard

• Set permissible runoff standard 
for site

• Manage volume and timing of 
runoff

• New: 2 year storm = 50% of 
predevelopment runoff, AND

• 10 year = predevelopment runoff

• Consider: 100 year = 
predevelopment runoff



DESIGN
Pathway of utilizing Low Impact Development (LID) site design 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 LID 
site design 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.



Ch. 5: Site Planning and Design 
Strategies

• Purpose / Overview 
• Non-structural LID site planning and design 

strategies and process
• Criteria/credits for simple disconnection

• How to apply it
• First ‘step’ in addressing stormwater 

management for site development
• Retaining runoff on-site without the use of 

structural BMPs
• Review of LID and key elements of 

implementation
• Proper usage for avoiding / reducing negative 

impacts of stormwater runoff



Ch. 5: LID Site Planning and Design Strategies



Ch. 5: LID Site Planning and Design Strategies



LID Strategies – Avoid Impacts

What does it mean?
• Protect as much undisturbed open space as possible to 

maintain pre-development hydrology and allow natural 
infiltration of precipitation 

• Maximize protection of natural drainage areas, waterbodies, 
and wetlands

• Minimize land disturbance and soil compaction to avoid 
erosion and increase infiltration 

• Preserve natural water cycle 



LID Strategies – Avoid Impacts

•Minimizing Soil Compaction and Site Disturbance
• Healthy soils = better performance

• Increased infiltration and absorption of nutrients

• Healthy root environment and habitat 

• Reduced overall maintenance 

• Techniques
• ‘No disturbance areas’ during construction

• Use lightest equipment possible / prohibit excavation on infiltration 
areas

• Restore compacted soils



LID Strategies – Avoid Impacts

•Other areas of consideration: 
• Avoiding disturbance of steep slopes

• Avoiding siting on highly erodible soils

• Protecting natural flow pathways

• Conservation and compact development 
• Smaller lot sizes to reduce overall impervious  cover; provides 

more undisturbed open space
• Concentrates density in one portion of site while preserving 

large percentage of site as open space



LID Strategies – Avoid Impacts

• Protect / Preserve Natural Areas and 
Buffers

• Delineate and define sensitive natural areas 
before site layout and design

• Minimum 100 ft. width buffer from edge; larger 
buffer for more critical resources 

• Disturbed areas replanted with native species 
or allow for regrowth of natural vegetation

• Design site for runoff to enter buffer as sheet 
flow



Ch. 5: LID Site Planning and Design Strategies



LID Strategies – Reduce Impacts

What does it mean? 

• Reduce impacts of land alteration: 
• Low-maintenance, native vegetation to encourage water 

retention and minimize lawns, fertilizers, and pesticides 

• Match pre-development / natural site runoff characteristics as 
closely as possible 

• Reduce impervious surfaces:
• Reduction in post-development stormwater runoff 

• Infiltration / evapotranspiration are increased



LID Strategies – Reduce Impacts

Roads
• Reducing widths and lengths 

• Reducing clearing and grading 
impacts
• Reduced vehicle speeds
• Lower maintenance costs

• Use alternative street layouts
• Elimination of curbs, curb 

extensions, roadside vegetated 
open channels 



LID Strategies – Reduce Impacts

Cul-de-Sacs
• Minimize number of cul-de-sacs altogether

• Use more T-shaped turnarounds and loop roads

• Reduce radius and 
size of turnaround 

• Vegetated swale 
center island 



LID Strategies – Reduce Impacts

Sidewalks 
•Use flexible designs
•Reduce sidewalk 

width 

Driveways
• Shared driveways
•Minimize driveway 

width



LID Strategies – Reduce Impacts

Parking Lots
• Parking Lot Landscaping

• Minimum percentage of lot to be 
landscaped to collect stormwater

• Shared Parking
• Spots serve multiple users / locations

• Parking Lot Materials
• Pervious pavements / pervious 

materials



LID Strategies – Reduce Impacts

Reviewing Local Ordinances

• Codes and Ordinance Worksheet 
(COW)
• Center for Watershed Protection 
• Evaluation of local ordinances to 

‘grade’ LID-friendliness
• Minimize impervious cover
• Conservation of natural areas
• Runoff reduction practices 



LID Strategies – Reduce Impacts

Reviewing Local Ordinances

• Developing a Sustainable Community
• CT NEMO
• Crafting regulations to promote LID 

practices 
• Residential streets and parking
• Lot development practices
• Conservation of natural areas



LID Strategies – Reduce Impacts

Colchester’s pervious pavement 
• Updated zoning regulations
• No more than 75% of parking lots can be made 

up of impervious cover
• Conserving the natural, pervious surfaces already on 

site

• Pervious materials for parking stall surfaces, overflow 
parking, and snow storage space

• More than 10 new private installations of 
pervious paving

• 3 projects for local schools in the works  



Ch. 5: LID Site Planning and Design Strategies



LID Strategies – Manage Impacts at Source

• Disconnection 
• Simple Disconnection 

• Non-structural
• Directing stormwater onto natural pervious areas

• Structural 
• GSI – rain gardens, pervious pavement, etc

• Conversion 
• Impervious (pavement, buildings) to pervious 

(lawn, woods)
• Restore pre-development infiltration rate and 

storage capacity 



MANUAL DESIGN
Pathway of utilizing Low Impact Development (LID) site design 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 
non-structural LID has 

been 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.



Types of Structural Stormwater BMPs 
(Ch. 7)
• Pretreatment 
• Infiltration 
• Filtering
• Stormwater Ponds and Wetlands
• Water Quality Conveyance 
• Stormwater Reuse
• Proprietary BMPs
• Other



Ch. 8: Selection Considerations 
for Stormwater BMPs

• Purpose / Overview 
• Guidance on selecting appropriate 

structural stormwater BMPs for a 
development site based on the 
requirements and needs of the site

• Includes an updated selection process 
and selection factors

• How to apply it

• Breakdown and guidance when 
choosing stormwater BMPs





BMP Selection Process

Step 2: Review Infiltration BMPs (e.g., dry wells, infiltration trench, 
permeable pavement, bioretention, treebox filters, swales, etc.)
Step 3: Will infiltration practices work based on drainage area, slope, 
soils, depth to groundwater, etc.?
Step 4: If yes, determine if can be used to meet WQV retention 
standard fully or at least partially
Step 5: Select the infiltration practice
Step 6: If infiltration practices won’t work or won’t meet completely, 
THEN consider non-infiltrating BMPs (green roofs, rain barrels/cisterns)



BMP Selection Process

Step 7: Determine if non-infiltrating BMPs are feasible
Step 8: Can non-infiltrating BMPs meet WQV (standard 1)?
Step 9: If Yes, Select non-infiltrating BMPs and document compliance.
Step 10-12: If you can’t full meet standard 1 with infiltrating and non-
infiltrating BMPs, consider treatment practices without retention. 
Step 13-14: Size BMPs to also meet peak runoff attenuation (standard 
2)



BMP Selection Process – in Sum
1. Consider & use non- structural 

LID design practices,
2. Consider & use infiltration

practices
3. Consider & use non-infiltrating 

retention practices
4. If you can’t meet required 

retention volume, consider & 
use treatment practices

5. Size for Peak Retention 
Standard



Ch. 9: Stormwater Retrofits
• Purpose / Overview 

• Guidance for MS4 Permit disconnection 
requirements

• Techniques for retrofitting existing 
developed sites 

• Conditions for which stormwater retrofits 
are appropriate 

• How to apply it
• Disconnection planning guidance

• Guidance and clarification for retention 
standards for re- and new development 
• Clarification of what is considered 

‘disconnected’



Retrofit strategies

Impervious area 
Disconnection (simple)

Impervious area 
conversion New Structural BMPs Modified Structural BMPs



More help for LID retrofits

https://snepnetwork.org/stormwater-retrofit-manual/ https://nemo.uconn.edu/stormwater-corps/ 

https://snepnetwork.org/stormwater-retrofit-manual/
https://nemo.uconn.edu/stormwater-corps/


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



NEMO MS4 Guide

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

Post Construction Stormwater 
Management
• Disconnection workshop 

recordings
• Land use regulation guidance
• LID design templates

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


What’s Coming 
• DEEP MS4 Renewal Listening Session

• Information on MS4 planned modifications and feedback from 
stakeholders
• Thursday, January 25th, 2024; 10am-12pm

• On the way: CLEAR Webinar 3 – What’s Up and Coming in MS4 Land
• Lessons learned from the MS4 permit, the Stormwater Manual, and 

resources to assist with all things stormwater 

Mary Looney
mary.looney@uconn.edu

Dave Dickson
david.dickson@uconn.edu



Let the 
questions 
begin!


