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Great Bay Municipal CoalitionGreat Bay Municipal Coalition

– Dover, Durham, Exeter, Newmarket,Dover, Durham, Exeter, Newmarket,
Portsmouth, and RochesterPortsmouth, and Rochester

– Wastewater Treatment PlantsWastewater Treatment Plants
– NPDES permitsNPDES permits



Issue at HandIssue at Hand

• Nitrogen has been identified as contaminantNitrogen has been identified as contaminant
adversely impacting estuary resourcesadversely impacting estuary resources

• NHDES asserts increased nitrogen has causedNHDES asserts increased nitrogen has caused
– Increased chlorophyll aIncreased chlorophyll a
– Low DOLow DO
– Reduced transparencyReduced transparency
– Loss of eelgrassLoss of eelgrass
– Proliferation of macro algaeProliferation of macro algae



Areas of AgreementAreas of Agreement

• Nitrogen levels in the estuary have increasedNitrogen levels in the estuary have increased
• Eelgrass has declined in the estuaryEelgrass has declined in the estuary
• Oyster resources in the estuary are decimatedOyster resources in the estuary are decimated
• It is reasonable to lower the nitrogen load to theIt is reasonable to lower the nitrogen load to the

estuaryestuary
• It is now time to begin nitrogen reduction effortsIt is now time to begin nitrogen reduction efforts



Points of ContentionPoints of Contention
• EPA has issued draft NPDES permit to ExeterEPA has issued draft NPDES permit to Exeter

with 3 mg/l, TN limitswith 3 mg/l, TN limits
• Numeric Nutrient Criteria document fails toNumeric Nutrient Criteria document fails to

prove a causative relationship between Nitrogenprove a causative relationship between Nitrogen
andand
– low DOlow DO
– Reduced transparencyReduced transparency
– Loss of eelgrassLoss of eelgrass

• Extent to which nitrogen needs to be reducedExtent to which nitrogen needs to be reduced



Peer ReviewPeer Review

• GB Municipal Coalition identified major data gapsGB Municipal Coalition identified major data gaps
and uncertaintiesand uncertainties

• Requested Peer Review of Draft CriteriaRequested Peer Review of Draft Criteria
• Interim Program for WQ ImprovementsInterim Program for WQ Improvements

Proposed (WWTP upgrades, BMPs and studies)Proposed (WWTP upgrades, BMPs and studies)
• State agreed to peer review to ensure scientificState agreed to peer review to ensure scientific

approach is correct - Jan 2011approach is correct - Jan 2011
• State and Coalition agreed that development ofState and Coalition agreed that development of

hydrodynamic model of the estuary better use ofhydrodynamic model of the estuary better use of
funds and signed MOA - June 2011funds and signed MOA - June 2011



Memoranda of AgreementMemoranda of Agreement

• Develop hydrodynamic and water qualityDevelop hydrodynamic and water quality
model for Squamscottmodel for Squamscott

• Collect field data needed to calibrate andCollect field data needed to calibrate and
validate the model – Aug 2011validate the model – Aug 2011

• Provide data and model to NHDESProvide data and model to NHDES
• Use model to propose N  site specificUse model to propose N  site specific

nutrient criteria and WWTP limits innutrient criteria and WWTP limits in
Squamscott  -Jan 2012Squamscott  -Jan 2012



Memoranda of AgreementMemoranda of Agreement

• Initiate a process including NHDES, SWA, and/Initiate a process including NHDES, SWA, and/
or PREP to address uncertainties withor PREP to address uncertainties with
transparency, macroalgae, and epiphytes lines oftransparency, macroalgae, and epiphytes lines of
evidence of the nutrient criteria for eelgrass lossevidence of the nutrient criteria for eelgrass loss

• Begin design process to meet 8 mg/l permit limitBegin design process to meet 8 mg/l permit limit
for WWTP’s discharging to Great Bayfor WWTP’s discharging to Great Bay

• Other WWTP’s discharging to estuary commit toOther WWTP’s discharging to estuary commit to
optimizing N reduction with existingoptimizing N reduction with existing
infrastructureinfrastructure



Hydrodynamic ModelHydrodynamic Model

• Prepare a hydrodynamic and water qualityPrepare a hydrodynamic and water quality
computer model of estuarycomputer model of estuary
– Initial focus Squamscott River and Great BayInitial focus Squamscott River and Great Bay
– Initiate field sample program to collect data for theInitiate field sample program to collect data for the

model calibration and verificationmodel calibration and verification

• Calibrate the modelCalibrate the model
• Run model simulations that predict DORun model simulations that predict DO

conditions in the river and Great Bay as Nitrogenconditions in the river and Great Bay as Nitrogen
inputs are variedinputs are varied



Great Bay Municipal CoalitionGreat Bay Municipal Coalition
ObjectivesObjectives

• Protect Estuary resourcesProtect Estuary resources
– Understand the scienceUnderstand the science
– Invest in solutions that address cause ofInvest in solutions that address cause of

resource degradation to the extent necessaryresource degradation to the extent necessary



WWTP Permit Limits MatterWWTP Permit Limits Matter



WWTP estimated cost to reduce NWWTP estimated cost to reduce N

• Dover  2.8 mgd   96 tons N/yrDover  2.8 mgd   96 tons N/yr
LimitLimit % red.% red. Tons red.    CostTons red.    Cost Cost/tonCost/ton
mg/lmg/l

88   64%  64%      61     61       $10mil      $10mil   $164K  $164K
33   86%  86%      83     83       $30mil      $30mil

22%22%      22     22       $20mil      $20mil   $909K  $909K



WWTP estimated cost to reduce NWWTP estimated cost to reduce N

• Newmarket  .7 mgd   31 tons N/yrNewmarket  .7 mgd   31 tons N/yr
LimitLimit % red.% red. Tons red.    CostTons red.    Cost Cost/tonCost/ton

mg/lmg/l

88   73%  73%      23     23       $13mil      $13mil   $573K  $573K
33   90%  90%      28     28       $18mil      $18mil

17%17%      5     5       $5mil      $5mil   $1mil  $1mil



Nitrogen SourcesNitrogen Sources

• Point SourcesPoint Sources 20 – 30%20 – 30%
– WWTPWWTP

• Non point SourcesNon point Sources 65 – 75%65 – 75%
– Septic systemsSeptic systems
– Run off (impervious surfaces)Run off (impervious surfaces)
– Fertilizer applicationFertilizer application
– AgricultureAgriculture



Plan that makes sensePlan that makes sense

• Best use of scarce resourcesBest use of scarce resources
• Addresses point and non point sourcesAddresses point and non point sources
• Monitor progress and adaptMonitor progress and adapt


