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Clean Water Act 
reducing nutrients

Water Quality Standards Nutrient criteria Development

TMDLs and assessments (Lake Champlain,Cape Cod + Long Island Sound

NPDES and water quality effluent limits (Great Bay, Taunton River, MWR

Connecticut DEEP Phosphorous Strategy

Stormwater programs (MS4s) and S. 319 Funding

Large Geographic Programs (Cape Cod, Narragansett Bay ,National Estu
and SNECWRP

ORD and Science work



Water Quality Standards and 
Nutrient Criteria

 Vermont  2015‐ Added statewide numeric integrated standard that contain 
phosphorous   for lakes and high and medium‐gradient streams to WQS that 
already include site‐specific TP criteria for Lake Champlain and Lake 
Memphremagog 

 Maine   2013 Proposed TP and nutrient response indicators for all lakes and 
wadeable streams 
 

WQS and Nutrient Criteria Going forward  
 Help with nutrient criteria for large rivers and estuaries as well as developing 

primary productivity measures/methods for streams. 
 Nitrogen/phosphorous relationship 

 



CWA Basis and NPDES Permitting for 
Nutrients 

(
Approved TMDL? If yes, use WLA

If no, is there a reasonable potential (on both the point and NPS front) 
to cause or contribute to an excursion above WQS?

If yes, set WQ-based effluent limits

Establish target effects-based location and concentration

If there is no numeric criteria - “EPA’s legal obligation to ensure 
that NPDES permits meet all applicable water quality standards, 
including narrative criteria, cannot be set aside while a state 
develops (numeric) water quality standards.”

Estimate relative contributions among sources to the location 

Allocate by designating or assuming reductions for the various 
sources

Set enforceable specifics (e.g., averaging, seasons, schedule)
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NPDES Nutrient Effluent Limit 
Examples

Blackstone River Watershed/Narragansett Bay TP & 
TN 

Great Bay Watershed
Integrated nutrient framework for stormwater + NPDES 
discharges 
Testing in some of Great Bay

Taunton River Watershed/Mount Hope Bay
Bay impaired by nitrogen
Dischargers will be required to reduce nitrogen
Limits to be established using Great Bay approach

Coastal Harbors and Bays (Plymouth and Aucoot Bay, 
MA)

Long Island Sound 2001 TMDL, 1990 Baseline



Water quality requirements for MS4 
permits

without approved TMDL

- Development of a water quality response plan

- Adaptive management

with an approved TMDL

- Approved NH TMDLs – chloride, bacteria and phosphorus

- Approved MA TMDLs – bacteria, phosphorus and nitrogen

- Inclusion of requirements to address the TMDL- salt 
reduction 

plan; illicit detection and education, and phosphorus 
reduction 

plan

Discharges to impaired waters …



Cape Cod TMDL
uses nutrient targets 
to try to reduce 
nutrient loadings

Cape 208 Planning

http://www.oceanscience.net/estuarie
s/
estuary.php?name=West+Falmouth+Har
bor



New England National 
Estuary Programs focus 
on reducing nitrogen

Long Island Sound Study 
TMDL for nitrogen

Narragansett Bay Estuary 
Program 

Buzzards Bay CCMP 
actions on managing nutrient sensitive 
embayments

Massachusetts Bays Program

Piscataqua Region Estuaries 
Partnership

Casco Bay Estuary Partnership



SE New England Coastal Watershed Restoration 
Program

Partnership to protect and restore 
coastal area from Westerly, RI to 
Chatham, MA

Innovative approaches to restore 
coastal ecosystems

$2M in FY14  -focus on nutrients for 
year 1 with most funding as grants 
through the Narragansett Bay and 
Buzzards Bay Estuary Programs and 
EPA contracts for 1-2 projects on 
Cape Cod

$5M in FY15 President’s Budget



EPA Region 1 working with ORD
WMOST

(Watershed Management Optimization Support Tool)

US EPA ORD/NHEERL/Atlantic Ecology Division

EPA Region 1 and Abt Associates (contractor)
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Region 1 RARE FY2014 funded 
Enhancements to the WMOST:   

AED & Region 1

 Create an updated version of WMOST to explore effect of climate variability 
and climate change on cost-benefit analyses and optimum solutions for IWRM in 
the Taunton Basin, MA

 Modify WMOST to allow comparison of optimization solutions for wet and dry 
years – explore approaches for incorporating peak flow scenarios into WMOST

U.S. Environmental Protection Agency



 

An Excel-Based BMP 
Optimization Tool 

(Opti-Tool)

 Proven benefits of optimization techniques in 
stormwater management

 Existing EPA SUSTAIN model
 BMP simulation

 BMP optimization

 Link to WMOST

 ArcGIS environment

 Steep learning curve



Opti-Tool Post-processing capabilities

 Display of cost-effectiveness curve
 Total BMP costs versus corresponding benefits

 Interpretation of the optimal solution
 BMP sizing strategies across the watershed

 Depth of runoff to be treated at individual subwatersheds

Scenario #X 123 456 … 789 1011
BMP1 BMP2 … BMPN-1 BMPN


