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What Is It?What Is It?What Is It?What Is It?

•• A watershed based approach for nitrogen A watershed based approach for nitrogen 
management for embayments and management for embayments and 
estuaries in southeastern Massachusetts.estuaries in southeastern Massachusetts.

•• A scientific method to develop nitrogen A scientific method to develop nitrogen sc e t c et od to de e op t ogesc e t c et od to de e op t oge
loading limits specific to individual loading limits specific to individual 
estuarine systems.estuarine systems.es ua e sys e ses ua e sys e s
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Why Is It Needed?Why Is It Needed?Why Is It Needed?Why Is It Needed?

We are observing declining habitat qualityWe are observing declining habitat qualityWe are observing declining habitat quality We are observing declining habitat quality 
within coastal embayments due to within coastal embayments due to 
increasing nitrogen loading resulting fromincreasing nitrogen loading resulting fromincreasing nitrogen loading resulting from increasing nitrogen loading resulting from 
changes in watershed land uses.changes in watershed land uses.
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Why Is It Needed?Why Is It Needed?Why Is It Needed?Why Is It Needed?

1.1. “Grass Roots” genesis“Grass Roots” genesis
•• Community groups see impactsCommunity groups see impactsy g p py g p p
•• Want to protect their natural assetsWant to protect their natural assets

2.2. Communities are asking for help!Communities are asking for help!2.2. Communities are asking for help!Communities are asking for help!
•• Nutrient loads are degrading water qualityNutrient loads are degrading water quality
•• Impacting natural resourcesImpacting natural resources•• Impacting natural resourcesImpacting natural resources
•• Impacting economic resourcesImpacting economic resources
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Why Is It Needed?Why Is It Needed?Why Is It Needed?Why Is It Needed?

3.3. Watershed ApproachWatershed Approach
•• Need to look at whole watershedsNeed to look at whole watershedsNeed to look at whole watershedsNeed to look at whole watersheds
•• Develop the concept of Develop the concept of 

Comprehensive Water ResourcesComprehensive Water ResourcesComprehensive Water Resources Comprehensive Water Resources 
Management PlanningManagement Planning

•• Looking at all sources of nitrogenLooking at all sources of nitrogen•• Looking at all sources of nitrogen Looking at all sources of nitrogen ––
not just wastewaternot just wastewater
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Why Is It Needed?Why Is It Needed?Why Is It Needed?Why Is It Needed?
44.  Comprehensive Water Resources Planning.  Comprehensive Water Resources Planning

•• Nitrogen thresholds set acceptable loadingNitrogen thresholds set acceptable loading
•• Provides scientific basis for nitrogen managementProvides scientific basis for nitrogen management
•• Is the core of nitrogen and bacterial TMDL’sIs the core of nitrogen and bacterial TMDL’s

Helps define load allocationsHelps define load allocations•• Helps define load allocationsHelps define load allocations
•• Helps identify wastewater management optionsHelps identify wastewater management options
•• Helps identify water resource prioritiesHelps identify water resource priorities•• Helps identify water resource priorities Helps identify water resource priorities 
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MEP ProcessMEP ProcessMEP ProcessMEP Process
Linked Model & Report:Data Collection

Nitrogen Loading

Hydrodynamic 
Model

Watershed 
Delineation Model

Water Quality Model

Thresholds AnalysisLand Use Data

TMDL 
Development

CWMP & 
more Developmentmore 
model 
runs
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What It Can DoWhat It Can DoWhat It Can DoWhat It Can Do

•• Evaluate a variety of optionsEvaluate a variety of options
–– Conventional approachesConventional approachespppp
–– NonNon--traditional approachestraditional approaches

•• Improved flushingImproved flushing
•• Natural attenuationNatural attenuation
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General Findings to DateGeneral Findings to DateGeneral Findings to DateGeneral Findings to Date
•• Most embayment systems are experiencing stress or demonstrating Most embayment systems are experiencing stress or demonstrating 

severe water quality impacts severe water quality impacts 

Major loss of eelgrassMajor loss of eelgrass Low dissolved oxygen Low dissolved oxygen 
Elevated levels of Elevated levels of chlorochloro aa Algal bloomsAlgal blooms
Poor benthic organism diversityPoor benthic organism diversity Increases in Increases in MacroalgaeMacroalgae
High nitrogen concentrationsHigh nitrogen concentrations Periodic fish killsPeriodic fish kills

•• Elevated levels of nitrogen attributed primarily to wastewater loads, Elevated levels of nitrogen attributed primarily to wastewater loads, 
with onwith on--site systems being the leading contributorsite systems being the leading contributor

•• Chatham: 50% Chatham: 50% -- 90% reduction needed in wastewater load from on90% reduction needed in wastewater load from on--
site systemssite systems
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General Findings to DateGeneral Findings to DateGeneral Findings to DateGeneral Findings to Date

•• Level of nitrogen reduction needed to Level of nitrogen reduction needed to 
restore estuaries are 1restore estuaries are 1--2 orders of 2 orders of 
magnitude lower than current standards magnitude lower than current standards 
would require.  would require.  

•• Title 5 440 Title 5 440 gpdagpda standard is not adequatestandard is not adequate

•• WatershedWatershed--wide solutions are neededwide solutions are needed
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C St dC St dCase StudyCase Study

Chatham, MAChatham, MA
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Chatham Ground Watershed DelineationsChatham Ground Watershed DelineationsChatham Ground Watershed DelineationsChatham Ground Watershed Delineations
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Chatham SubChatham Sub embayment Delineationsembayment DelineationsChatham SubChatham Sub--embayment Delineationsembayment Delineations
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Parcel Information Based on ZoningParcel Information Based on Zoning
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Detailed Nitrogen Loading by Type of SourceDetailed Nitrogen Loading by Type of Source
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Typical Nitrogen LoadingTypical Nitrogen Loading
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MEP ImplementationMEP ImplementationMEP ImplementationMEP Implementation

W h dW h d id fid f•• WatershedWatershed--wide focuswide focus

•• Community driven approach based onCommunity driven approach based onCommunity driven approach based on Community driven approach based on 
CWMPCWMP

•• Technical approachesTechnical approaches

•• Institutional approachesInstitutional approaches•• Institutional approachesInstitutional approaches
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MEP Implementation MEP Implementation --
WatershedWatershed--wide Approacheswide Approaches

•• Watershed CWMPWatershed CWMP•• Watershed CWMPWatershed CWMP

•• WatershedWatershed--wide permit issued towide permit issued to
–– MunicipalitiesMunicipalities
–– CountyCounty
–– Management districtManagement district

•• Uniform application of comprehensive Uniform application of comprehensive 
local nutrient management regulationslocal nutrient management regulations
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MEP Implementation MEP Implementation --
Technical ApproachesTechnical Approaches

•• Flushing improvementsFlushing improvements
•• Natural AttenuationNatural Attenuation
•• Stormwater Control and TreatmentStormwater Control and Treatment
•• Enhanced Wastewater TreatmentEnhanced Wastewater Treatment•• Enhanced Wastewater TreatmentEnhanced Wastewater Treatment
•• WastewaterWastewater Reuse Reuse 
•• Water ConservationWater Conservation
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MEP Implementation MEP Implementation --
Institutional ApproachesInstitutional Approaches

•• Management DistrictsManagement Districtsgg

•• Land Use ControlsLand Use Controls•• Land Use ControlsLand Use Controls

•• Nutrient TradingNutrient Trading
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Implementation GuidanceImplementation GuidanceImplementation GuidanceImplementation Guidance

•• DEP has developed Implementation DEP has developed Implementation 
GuidanceGuidance
–– Companion to technical reportsCompanion to technical reports
–– Provides overview of tools that can be usedProvides overview of tools that can be used
–– Looks at technical and institutional optionsLooks at technical and institutional options
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Where Do We Go From Here?Where Do We Go From Here?Where Do We Go From Here?Where Do We Go From Here?

•• Watershed based nutrient management Watershed based nutrient management 
planningplanning

•• Comprehensive water resources planningComprehensive water resources planning

All include community involvement, All include community involvement, 
education and commitment from citizens’ education and commitment from citizens’ 
groups and municipal, state and federal groups and municipal, state and federal 
officials!!officials!!
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Questions ?????Questions ?????Questions ?????Questions ?????
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