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Source: Cape Cod Commission

• Project Drivers and Background
• Nitrogen Management 

• Loading to Watersheds
• Reduction Targets
• Management Strategies
• Draft Management Alternatives

• Public Health Needs
• Summary & Next steps



Project Drivers
Environmental and Public Health Needs



• The Town of Truro needs 
to reduce the amount of 
nitrogen entering its 
coastal estuaries to meet 
MassDEP/EPA 
requirements

• Excess nitrogen comes 
primarily from septic 
systems

• Excess nitrogen in the 
watershed can lead to loss 
of eelgrass, algae blooms, 
fish kills and a decline in 
property values

Environmental Needs
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Background
September 25th, 2025 Joint Presentation Refresher



September 25th, 2025 Joint Presentation Refresher
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• Wastewater and Nitrogen 
Management Planning Project 
focusing on Truro’s three coastal 
estuaries through wastewater 
and non-wastewater 
management strategies

- Provincetown Harbor (shared 
with Provincetown)

- Pamet River
- Wellfleet Harbor (shared with 

Wellfleet and Eastham)



Nitrogen Total Maximum Daily Loads (TMDLs)
• Established for Wellfleet Harbor by MassDEP and EPA
• Not yet established for Pamet River and Provincetown Harbor

Cape Cod Commission (CCC) Section 208 Area Wide Water 
Quality Management Plan
• Includes Watershed Reports which characterize the degree of 

nitrogen impairment for 53 watersheds on Cape Cod 
• For estuaries that do not yet have a MassDEP-approved TMDL, 

CCC recommends Towns use a 25% nitrogen removal target for 
initial planning

• CCC 208 Plan Watershed Reports estimates watershed nitrogen 
sources for Pamet River and Provincetown Harbor (wastewater, 
fertilizer, stormwater and other).

Current Status
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Nitrogen Loading to Watersheds



The Massachusetts Estuaries Project uses a linked model to determine an embayment’s nitrogen 
sensitivity and nitrogen threshold levels.

Massachusetts Estuaries Project
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Data Collection Modeling
Threshold Nitrogen 

concentration 
development

Threshold Nitrogen 
load development



Wellfleet Harbor Sentinel Station
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Source: Wellfleet Harbor TMDL Report

Sentinel Stations: key monitoring points (typically sensitive 
areas within the watershed) used to track water quality and set a 
target nitrogen concentration that protects habitats
• TMDL nitrogen concentrations in Cape Cod estuaries range 

from 0.34 mg/L to 0.55 mg/L
• Wellfleet Harbor TMDL (target nitrogen concentration) = 0.53 

mg/L

Cape Cod Commission (CCC) 25% nitrogen reduction 
allowance: For watersheds that don’t yet have a TMDL, the CCC 
recommends that communities plan to reduce total nitrogen loads 
by approximately 25% from existing conditions. 



Nitrogen Loading
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Source / System Typical Total Nitrogen 
Concentration (mg/L)

Notes

Natural background < 1 mg/L USGS estimate
Title 5 Septic System Effluent 26.25 mg/L Massachusetts Estuaries 

Project estimate
Drinking water <10 mg/L of nitrate-nitrogen EPA limit to protect human 

health (maximum contaminant 
level)

Wastewater treatment facility 
with biological treatment 
effluent

3 – 10 mg/L After biological or chemical 
nitrogen removal process



Nitrogen Reduction Targets



• Herring River is the only subembayment within the Wellfleet Harbor 
watershed in Truro.

• The estimated portion of Herring River in Truro based on land area, is 
approximately 42%.

Truro’s estimated removal goal = 
(Total subembayment load – target threshold load) x percent of load in Truro

Truro’s estimated removal goal = 
(27.72 kg/d – 27.13 kg/d) * 42% = 0.25 kg-N/day

Wellfleet Harbor
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Source: Wellfleet Harbor TMDL Report

Truro

Wellfleet

Source: Watershed MVP

Eastham

Herring River / 
The Gut



Truro’s current estimated nitrogen 
removal goal (based on 25% reduction)

= 1,125 kg-N/yr = 3.1 kg-N/day

Pamet River
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Source: CCC Watershed Report: Pamet 
River



Truro’s estimated removal goal = 
Total watershed load x percent of 
load in Truro x 25% removal 
target

Truro’s estimated nitrogen 
removal goal = 290 kg-N/yr = 0.8 
kg-N/day

Provincetown Harbor
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Source: CCC Watershed Report: 
Provincetown Harbor



Nitrogen Management Strategies



Nitrogen Reducing Septic Systems
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Unlike Title 5 Septic Systems, nitrogen-reducing septic 
systems add aeration and/or a carbon source to 
promote biological processes that convert nitrogen 
into harmless nitrogen gas (denitrification).



Stormwater Best Management Practices
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Source: CCC 208 Plan
Constructed Wetland - Source: CCC 208 Plan



Fertilizer Bylaws
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Source: CCC 208 Plan



Permeable Reactive Barrier
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Draft Nitrogen Management Plans



Wellfleet Harbor: Nitrogen Management Strategies 
Estimated Reductions
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Estimated nitrogen reduction goal: 0.25 kg-N/day (based on the TMDL) 

~24 nitrogen-reducing systems 
(or 26%)

~61 nitrogen-reducing systems 
(or 66%)



Pamet River: Nitrogen Management Strategies 
Estimated Reductions
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Estimated nitrogen reduction goal: 3.1 kg-N/day (based on the CCC) 

~218 nitrogen-reducing systems 
(or 38%)

~98 nitrogen-reducing systems 
(or 17%)

~412 nitrogen-reducing systems 
(or 72%)



Provincetown Harbor: Nitrogen Management 
Strategies Estimated Reductions
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Estimated nitrogen reduction goal: 0.8 kg-N/day (based on the CCC) 

~30 nitrogen-reducing systems (or 30%)



Public Health Needs



Cross Section of On-site septic
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Protecting Private Wells 
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Protecting Private Wells 
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Truro Groundwater Table & Flow Direction
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Protecting Private Wells 
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Goal: Reduce the amount of nitrogen entering Truro’s 
coastal estuaries
• Wellfleet Harbor
• Pamet River
• Provincetown Harbor

Implement a variety of nitrogen management strategies 
that are:
• Cost-effective
• Targeted to sensitive areas

Outcome: Enhanced water quality, human health, and 
environmental health

Summary
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Source: Cape Cod Commission



• Finalize Draft Truro Comprehensive Watershed Management Plan, Draft to be available on Town 
Website Friday, October 31st

• Public meeting: Tuesday, November 18th at 2pm at Truro Town Hall

Next Steps
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Thank you

ghd.comghd.com


	Truro Comprehensive Watershed Management Plan�Board of Health Meeting� October 14th, 2025
	Agenda
	Project Drivers
	Environmental Needs
	Background
	September 25th, 2025 Joint Presentation Refresher
	Current Status
	Nitrogen Loading to Watersheds
	Massachusetts Estuaries Project
	Wellfleet Harbor Sentinel Station
	Nitrogen Loading
	Nitrogen Reduction Targets
	Wellfleet Harbor
	Pamet River
	Provincetown Harbor
	Nitrogen Management Strategies
	Nitrogen Reducing Septic Systems
	Stormwater Best Management Practices
	Fertilizer Bylaws
	Permeable Reactive Barrier
	Draft Nitrogen Management Plans
	Wellfleet Harbor: Nitrogen Management Strategies Estimated Reductions
	Pamet River: Nitrogen Management Strategies Estimated Reductions
	Provincetown Harbor: Nitrogen Management Strategies Estimated Reductions
	Public Health Needs
	Cross Section of On-site septic
	Protecting Private Wells 
	Protecting Private Wells 
	Truro Groundwater Table & Flow Direction
	Protecting Private Wells 
	Summary
	Next Steps
	Slide Number 33

