
CT DOT: Process and Procedure Changes for 
Documenting Storm Water Quality 

Improvements



• CTDOT MS4 Team

• MS4 Basics & DOT Permit Development

• DOT MS4 Permit Overview

• Impaired Waters & USGS Water Quality Model

• Design Implementation 

CT DOT: Process and Procedure Changes for Documenting Storm Water Quality Improvements 2



Commissioner

Bureau of 
Engineering and 

Construction

Offices of:

- Construction

- Engineering
- Environmental

Compliance

- Rights of Way

Bureau of 
Finance and 

Administration

Offices of:

- Contract 
Administration

- External Audit

- Finance

- Human Resources

- Operations and 
Support

Bureau of 
Highway 

Operations

Offices of:

- Maintenance 
Operations

- Districts 1 – 4 
Maintenance

Bureau of 
Policy and 
Planning

Offices of: 

- Coordination, Modeling 
and Crash Data

- Environmental Planning

- Highway Safety

-Roadway Information 
Systems

- Strategic Planning and 
Projects

Bureau of Public 
Transportation

Offices of:

- Rail

- State Maritime

- Transit Asset 
Management

- Transit and 
Ridesharing

CT DOT: Process and Procedure Changes for Documenting Storm Water Quality Improvements 3



CT DOT: Process and Procedure Changes for Documenting Storm Water Quality Improvements 4

Bureau of Engineering and Construction
Office of Engineering

Environmental Compliance

Adam Fox P.E.

Transportation Principal Engineer

Jason Coite P.E.

Daniel Imig P.E.

Bureau of Policy and Planning

Office of Environmental Planning

Kim Lesay

Assistant Planning Director

Kevin Carifa

Jeremy Willcox

MS4 Team Email: DOT.MS4@ct.gov

mailto:DOT.MS4@ct.gov


• CTDOT MS4 Team

• MS4 Basics & DOT Permit Development

• DOT MS4 Permit Overview

• Impaired Waters & USGS Water Quality Model 

• Design Implementation

CT DOT: Process and Procedure Changes for Documenting Storm Water Quality Improvements 5



unicipal eparate torm ewer ystem 

o a publicly owned stormwater runoff conveyance system 

o discharges to the waters of the U.S. 

ational ollutant ischarge limination ystem

o Permits Issued by Authorized States or EPA

CT DOT MS4 Program 6Image from the cover of the Wastewater Facilities Plan for the Town of Fairfield, CT. 
Draft April 2017. Connecticut Council of Environmental Quality. Retrieved from 
http://www.ct.gov/ceq/lib/ceq/Fairfield_FacilityPlan_Draft_2017-04-17.pdf

http://www.ct.gov/ceq/lib/ceq/Fairfield_FacilityPlan_Draft_2017-04-17.pdf


2004

• CT DEEP issued Small MS4 General Permit

• 113 Towns/Cities 

2016 

• Draft DOT MS4 General Permit published for public 
comment

May 
2018 

• CT DEEP issues Final DOT MS4 General Permit

July 
2019

• Effective Date for the DOT MS4 General Permit
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• CTDOT is considered as 
a non-traditional 
municipality

• The DOT MS4 permit 

– based on the Small MS4 
General Permit

– a General Permit for one 
permittee
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• DOT Maintained Assets Include:

o 3,719 Centerline Miles 

• Approximately 9,800 Lane Miles 

o 4,016 Bridges 

o 180 Commuter Parking Lots

o 15 Rest Areas and Service Plazas

o Over 250 Miles of Railroad ROW 

o 4 Rail Facilities

• Other DOT facilities covered under 
Commercial or Industrial Stormwater
General Permits
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• DOT’s financial constraints are similar to many 
municipalities…relative to scale

• As a new regulatory requirement, DOT requested 
MS4 funding from the State Legislature

• No funding for FY2019

• Funding for FY2020 TBD
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• Six Minimum Control Measures (MCMs)

1. Public Outreach & Education

2. Public Involvement / Participation 

3. Illicit Discharge Detection & Elimination 

4. Construction Site Stormwater Runoff Control

5. Post Construction Stormwater Management

6. Pollution Prevention / Good Housekeeping

• Outfall Monitoring Requirements
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MS4 Priority Areas
Directly Connected Impervious Area 
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Urban Areas

Areas with 
Greater 

than 11% 
DCIA 

Areas that 
Discharge 

to Impaired 
Waters

Disconnected DCIA

Retrieved from UCONN NEMO “What Type of Impervious Cover do you Have?”  
https://nemo.uconn.edu/ic-guide/step2-type.htm

Retrieved from UCONN NEMO “What Type of Impervious Cover do you Have?”  
https://nemo.uconn.edu/ic-guide/step2-type.htm

https://nemo.uconn.edu/ic-guide/step2-type.htm
https://nemo.uconn.edu/ic-guide/step2-type.htm
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DOT Infrastructure and MS4 Priority Areas

Map prepared by Connecticut Department of Transpiration Office of Environmental Planning



• Educational Handouts will be developed by the 
MS4 team and should be made available at 
public meetings

Public 
Outreach 
(MCM 1) 
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DRAFT



• Permit:

• Half the system must be mapped 
within 5 years

• Map the rest within 10 years

• Goal: map 10% of system every year

• CADD  GIS

• Digitization of older plans

• Field mapping/verification

IDDE Mapping 
Requirements

(MCM 3) 
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Mapping DOT’s Stormwater System

• Starting from scratch

• Mapping 
Standardization

– COG’s GIS Standards 
Committee

– DOT schema will be 
the basis of the State 
Standard

• Long-term: Sharing 
MS4 interconnection 
data with 
municipalities
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Screenshot of CTDOT GIS Stormwater Map Beta Test 



Proposed Interconnections

• Private and municipal development projects seeking to 
connect parcel drainage to the DOT MS4
– DOT must document that the Municipality has confirmed that the 

project meets: 

• the Construction Stormwater GP and 

• the Small MS4 GP (if applicable)

– Applicants must provide proof of Municipal confirmation through the 
following mechanisms requiring DOT-approval 

• Office of the State Traffic Administration (OSTA) permits

• Encroachment Permits 

– Drainage Connection Concurrence

– Maintenance Agreements
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Interconnections: Roadway <-> Roadway

• MS4 General Permits require written agreements 
between MS4 systems 

• Each MS4 system is required by respective General 
Permits to map, inspect, and correct IDDEs

• MCM’s that have the greatest impact on improving 
water quality will be DOT’s priority
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• Outfall/Interconnection 
Screening & Sampling 
for Illicit Discharges   

– To be performed by on-
call environmental 
consultants as task-
based assignments

– Using GIS mapping, 
mobile devices and DOT 
MS4 inspection 
templates
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Image of rock energy dissipater. California Department of Transportation. Office of Hydraulics and 
Stormwater Design. Retrieved from http://www.dot.ca.gov/design/hsd/index.html

http://www.dot.ca.gov/design/hsd/index.html


• Same post-construction requirements as 
construction general permit 

• Project Area >40% Impervious Area 
Retain ½ WQV

• Project Area <40% Impervious Area 
Retain Full WQV

• Applies to all projects 

• No 1 acre of disturbance threshold 

• Incorporate concept designs into 30%  

Post-
Construction 

Requirements 
(MCM 5) 
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• Disconnect 2% of DCIA by 2024

• DCIA reductions to come from BMPs  
incorporated into projects

• Must document DCIA on every project

• Annual Reporting Requirement

• Projects that add DCIA will need to be 
offset by another

• Long-term: Stand alone retrofit projects

Post-
Construction 

Requirements 
(MCM 5) 

DCIA 
Disconnections
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USGS will monitor 9 representative outfalls  

• Locations were selected based on land use, 
impervious area, and traffic

• 2 years of 
continuous 
monitoring 
for each out-
fall 
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Parameters: 
• precipitation
• snow depth
• air temperature 
• water 

temperature 
• flow
• conductance

CTDOT Photo of  USGS building an outfall monitoring station in Glastonbury



• In addition, each outfall sampled 15 to 18 times

o 18 constituents listed in the DOT MS4 permit

o 26 additional analytes

• Sampling results will be added to FHWA 
stormwater runoff database                                                       

• Monitoring and sampling results to be used in 
USGS’s model for predicting roadway impacts to 
water quality
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Figure 2

S.E.L.D.M.
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• Stochastic Empirical Loading 
Dilution Model 

• Highway Runoff Quality Model 
– Developed by USGS 

with the FHWA 

– Utilized by other DOTs

• Washington

• Oregon

• Colorado

• Massachusetts

Figure 1 – SELDM Opening form.  Stochastic Empirical Loading and Dilution Model (SELDM) Version 1.0.0-Appendix 4. Navigating the Graphical User Interface. U.S. Geological Survey Techniques and Methods 4–C3. 
Retrieved from https://pubs.usgs.gov/tm/04/c03/tm4-C3_final_508_files/tm4-C3_apdx4_v030813.pdf

Figure 2 – Highway runoff quality—Data structure, tables, fields, and relationships. Stochastic Empirical Loading and Dilution Model (SELDM) Version 1.0.0—Appendix 3. Selected relational diagrams showing the 

structure of the database U.S. Geological Survey Techniques and Methods 4–C3. Retrieved from https://pubs.usgs.gov/tm/04/c03/tm4-C3_final_508_files/tm4-C3_apdx3_plate_v022513.pdf
Figure 3 – Downstream water quality—Data structure, tables, fields, and relationships. Stochastic Empirical Loading and Dilution Model (SELDM) Version 1.0.0—Appendix 3. Selected relational diagrams showing the 
structure of the database U.S. Geological Survey Techniques and Methods 4–C3. Retrieved from https://pubs.usgs.gov/tm/04/c03/tm4-C3_final_508_files/tm4-C3_apdx3_plate_v022513.pdf

Figure 1

Figure 3

https://pubs.usgs.gov/tm/04/c03/tm4-C3_final_508_files/tm4-C3_apdx4_v030813.pdf
https://pubs.usgs.gov/tm/04/c03/tm4-C3_final_508_files/tm4-C3_apdx3_plate_v022513.pdf
https://pubs.usgs.gov/tm/04/c03/tm4-C3_final_508_files/tm4-C3_apdx3_plate_v022513.pdf


SELDM: How will it be used? 

• SELDM to be run on all mapped outfalls by the 
end of the permit term 
o Schedule tied to mapping 

• Evaluate DOT’s impact on a receiving waterbodies

• Model results will be used as basis for follow up 
investigations and implementation of BMPs 

• Model will be used to develop Retrofit Program 
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• Aligns with overall DCIA reduction 
requirements

• Model will determine water 
quality impacts of project and 
potential BMPs to consider

• More of a desktop analysis than 
field activity

• Model to be run on mapped 
outfalls

Benefits 
of 

SELDM 

CT DOT: Process and Procedure Changes for Documenting Storm Water Quality Improvements 28



FIRST PHASE

• First phase of modeling will identify watersheds 
where DOT operations have no impact

• Develop retrofit projects within proposed project 
limits 

FUTURE

• Develop stand alone retrofit projects 
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• Disconnect 2% of DCIA by 2024

• Initial DCIA reductions to come from 
currently planned projects

• Must document DCIA on every project

• Annual Reporting Requirement

• Projects that add DCIA will need to be 
offset by another

• Long-term: Stand alone retrofit projects

Post-
Construction 
Requirements 

(MCM 5) 

DCIA 
Disconnections



• Disconnections to be achieved through 
Stormwater BMPs on a project level

DISCONNECTED = the WQV Retention

Goal is retained

= the WQV Retention goal 
is treated if it can’t be 
retained

= the WQV Retention 
goal is retained and/or 
treated somewhere 
else within the DOT 
R.O.W. and within the 
same subregional 
drainage basin 

Pre- and post-construction DCIA must be tracked 
for each project affecting drainage
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Image from the Washington DOT Highway Runoff Manual (Figure 5-44, Pg. 5-144) Dated 
April 2014 with supplement February 2016.
https://www.wsdot.wa.gov/publications/manuals/fulltext/M31-16/highwayrunoff.pdf

Image from the Washington DOT Highway Runoff Manual, Engineered Dispersion, Pg. 5-
181) Dated April 2014 with supplement February 2016.
https://www.wsdot.wa.gov/publications/manuals/fulltext/M31-16/highwayrunoff.pdf

https://www.wsdot.wa.gov/publications/manuals/fulltext/M31-16/highwayrunoff.pdf
https://www.wsdot.wa.gov/publications/manuals/fulltext/M31-16/highwayrunoff.pdf


• Maximum Extent Practicable (MEP)

• Engineering Directive  

– Designer Worksheet

– Instructions

– Examples

– BMP Matrix

– BMP One-Pagers
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Draft



o Worksheet Template found in 2 places

• https://www.ct.gov/dot/CTDOT-MS4

• Projectwise/4.00 Engineering Libraries/Engineering 
Templates

o Instructions are also available 

o Save completed worksheets for each phase
• Project Number / 310_Milestone_Submissions

o AEC’s Digital Project Manual will be updated 

o Comments on Draft Engineering Directive 
expected by April 10, 2019 
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https://www.ct.gov/dot/CTDOT-MS4
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• Insufficient Right of Way

• Utility Conflict 

• Cost Prohibitive

• Soil Group D 

• Shallow Bedrock 

• Infiltration Rate
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DRAFT



CT DOT: Process and Procedure Changes for Documenting Storm Water Quality Improvements 40



• Plan can be found here: 
https://www.ct.gov/dot/CT
DOT-MS4

• Comments on the plan 
can be sent to: 
DOT.MS4@ct.gov

• Comment Period Ends 
June 30, 2019
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https://www.ct.gov/dot/CTDOT-MS4
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Questions ? 
DOT.MS4@ct.gov
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