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MS4 Part IC: Discharges to Water 
Quality Impaired Waters 
 Determine Whether Stormwater Discharges 

Contribute to a 303(d) listed Water body 

 Category 4a – Waters with a TMDL 

 Category 5 – Waters in need of a TMDL 

 If  Yes, Do Discharges 
Cause Exceedance of  
Water Quality Standards? 



MS4 Part ID: Total Maximum Daily 
Load Allocations 
 Determine  If TMDL is for pollutant “likely found” in 

MS4 Discharge 

 Determine if WLA or BMP recommended for 
Stormwater Discharges 

 If WLA exists, assess whether it is met 

 Document in SWMP and Annual Reports 

 Controls implemented or planned 

 Schedule 

 Water Quality Assessment 









MassDOT Compliance Challenges 
 Entire Commonwealth 

 Over 4,000 miles of 
roads 

 17,000 + Discharges 

 Initially 684 Receiving 
Waters, now 850+ 

 Limited Staff 

 Limited Budget 

 



Solution: Systematic Approach 
1. Identify Impairments 

Related to Highway 
Runoff 

2. Map Outfalls 
3. Desktop Evaluation of 

Drainage Patterns 
4. Site Investigation 
5. Assess Pollutant Loading 

and Effect on WQ 
6. Select, Design and 

Implement BMPs 
7. Document Results 
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Water Quality Assessment 
 USGS Watershed and 

Sub-Watershed 

 Direct Discharges Only 

 Highway Stormwater 
Related Pollutants Only 

 USGS Highway Loading 
Data 

 

 



Water Quality Assessment Methodologies 
 

 Pathogen Only 

 Impervious Cover 

 TMDL (Surface Watershed) 

 Groundwatershed with Nitrogen TMDL 

 

 



Pathogen-Impaired Water Bodies 
 Pathogen Concentrations Vary  Temporally and Spatially  

 USGS Study of Highway Runoff  

 MassDOT Roads Have Low Potential for 
 Illicit Connections 

 Breakout from Septic Systems 

 Pet Waste 

 Wildlife 

 Mitigation Measures 
 Drainage Connection Policy/Tie-In Permits 

 Pet Waste Program 

 IDDE Program 



Impervious Cover Method 
 Based on US EPA Established 

Relationship Between Imperviousness 
and Water Quality Impairment and 
Benefits of Impervious Cover 
Reduction (ICR) 

 Determine IC in Watershed 

 If Greater than 9%, Calculate IC 
Reduction Goal 

 Apply Percent Reduction Goal to DOT 
IC 

 Look for Structural BMP 
Opportunities 





Miles River – ICR Example  
Parameter Quantity 

Watershed (WS) 
Area 

10,963 acres 

Watershed IC 1,106 acres 

WS % Impervious 10.1% 

WS IC at 9% Goal 986 acres 

Target WS IC 
Reduction 

10.8% 

DOT IC Directly 
Contributing to 
Impaired Segment 

1.6 acres 

DOT Target 
Effective IC 
Reduction 

0.2 acres 



TMDL – Surface Watershed 
 Identify Relevant Waste Load Allocation (WLA) 

 Calculate Areal WLA 

 Calculate DOT Portion of WLA 

 Calculate DOT Nutrient Loading 

 Compare DOT Loading to WLA Goal 

 Identify  Any DOT Reduction Target 

 Evaluate Structural BMP Opportunities 

 



TMDL Example:  Jordan Pond 



 
 
 
 
 
 
 
 
 
 

TMDL Example:  Jordan Pond 
Total Maximum Daily Loads of Phosphorous Selected Northern Blackstone Lakes (CN 70.1) 

1. Pollutant Contribution Goal: 

 Land Use WLA 11.0 pounds/year 

 Land Use Area 17.3 acres 

 Areal WLA 11.0/17.3 = 0.6 pounds/acre/year 

 DOT Area 2.2 acres 

 DOT WLA Goal 0.6 x 2.2 = 1.3 pounds/year  

2. DOT Loading:  

 Pervious + Impervious = 3.6 pounds/year 

3. Target Reduction: 

  DOT Loading – DOT WLA 

 3.6 pounds/year – 1.3 pounds/year = 2.3 pounds/year  

 

 



TMDL – Groundwatershed 
 Identify Target Land Use Watershed Nitrogen Load   

 Calculate DOT Nitrogen Load 

 Determine if DOT Nitrogen Load is Negligible 

 If Not Negligible 
 Calculate Areal Target Watershed Load 

 Calculate DOT Acreage 

 Multiply DOT Acreage by Target Areal Load=DOT Target 
Load 

 Compare DOT Load to DOT Target to Identify Reduction 
Goal 

 Evaluate Structural BMP Opportunities 

 



Picture of Groundwatershed 



TMDL Groundwatershed:   
Harding Beach Pond MA 96-43 
 TMDL:  Stage 

Harbor/Oyster 
Pond, Sulphur 
Springs/Bucks 
Creed, Taylors 
Pond/Mill Creek 
Total Maximum 
Daily Load Re-
Evaluations for Total 
Nitrogen Lakes [CN 
206.1] (MassDEP, 
2007) 

Parameter Quantity 

DOT Impervious Area 4.2 acres 

DOT Pervious Area 0.6 acres 

Estimated Existing MassDOT 
Load 

37.2 lbs/year 
 

Total Existing Nitrogen Load 8,042 lbs/year 

MassDOT Existing Load % of 
Total Groundwatershed Load 

0.46% 



Structural BMPs 
 Selection Criteria: 

 Pollutant of Concern 

 Removal Efficiencies 

 Programmed versus Retrofit 
Projects 

 Site Constraints 

 

 



Non-Structural BMPs 
 Rest Stop Dog Signage 

 Street Sweeping 

 Targeted IDDE Inspections 
& Ordinances 

 Extensive Stormwater Data 
Tracking 

 Water Quality Data Forms 

 Impaired Waters Database 

 Public Education 

 Staff Training 

 

 



Documentation of Results 

 Written Water Quality 
Assessment 

 Protocols 

  Field Confirmed 
Drainage Patterns 

 Target Calculations 

 Conceptual BMPs 

 Bi-Annual EPA/DEP 
Reports 

 Annual MS4 Reports 



Progress to Date 
 June 2010 – June 2014 

 574 Waters Assessed 
 333 IC Method 
 156 TMDL Method 
 16 Groundwatershed 

Nitrogen TMDL 
 69 Other (e.g., Hg) 

 60+ Structural  Retrofit 
BMP Projects in Design 

 12 BMP Projects Under 
Construction 

 16 Structural BMP Projects 
Completed 
 



Questions? 
Jennifer Doyle-Breen 

AECOM 
Wakefield, MA 
781-224-6474 

Jennifer.Doyle-Breen@aecom.com 

Henry Barbaro 
MassDOT 

Boston, MA 
857-368-8788 

Henry.Barbaro@state.ma.us 
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