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Water Quality IssueWater Quality IssueWater Quality Issue Water Quality Issue 

1974-1981 Data recovered as part of the buoy data discovery process
•• NWQMCNWQMC
•• April 28April 28



User CommunityUser CommunityUser CommunityUser Community

•• Coastal and inland managers including NHCoastal and inland managers including NHCoastal and inland managers including NH Coastal and inland managers including NH 
Department of Environmental Department of Environmental 
Services(NHDES) and theServices(NHDES) and the PiscataquaPiscataquaServices(NHDES)  and the Services(NHDES)  and the PiscataquaPiscataqua
Region Estuaries Project (PREP); Region Estuaries Project (PREP); 
scientists;scientists;scientists; scientists; 

•• public and industry in the watershed of the public and industry in the watershed of the 
Great Bay EstuaryGreat Bay EstuaryGreat Bay EstuaryGreat Bay Estuary
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ProcessProcessProcess Process 

Great Bay Data from Many monitoring efforts including:
• NERRNERR
• PREP 
• IOOS funded NERACOOS buoy
• EPA funded Hyperspectral Aerial Imagery• EPA funded Hyperspectral Aerial Imagery
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IOOS IOOS –– Buoy Buoy 
MMMeasurementsMeasurements

•• Surface Irradiance (Hyperspectral 350 Surface Irradiance (Hyperspectral 350 
800 )800 )nm nm –– 800 nm)800 nm)

•• Subsurface Irradiance (1.1 m)Subsurface Irradiance (1.1 m)
•• FLNTUS FLNTUS –– Chlorophyll and TurbidityChlorophyll and Turbidityp y yp y y
•• FLCDS FLCDS –– CDOMCDOM

And much more……
NWQMCNWQMC
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Buoy relationship Buoy relationship ––PARPAR

2 > 0 95r2 > 0.95
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EelgrassEelgrassEelgrass Eelgrass 
Survival Survival 
Depth.Depth.
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Great Bay Eelgrass & MacroalgaeGreat Bay Eelgrass & MacroalgaeGreat Bay  Eelgrass & MacroalgaeGreat Bay  Eelgrass & Macroalgae

Eelgrass

Macroalgea
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Water Clarity Decreases with Water Clarity Decreases with 
I i Ni C iI i Ni C i
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Increasing Nitrogen Concentrations Increasing Nitrogen Concentrations 
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Nutrient Criteria to Prevent Nutrient Criteria to Prevent 
E l LE l L

•• Maximum light attenuation coefficient to maintain eelgrassMaximum light attenuation coefficient to maintain eelgrass
KdKd 0 75 (1/ )0 75 (1/ )

Eelgrass LossEelgrass Loss
–– KdKd = 0.75  (1/m)= 0.75  (1/m)

•• TN associated with TN associated with KdKd threshold from regressionsthreshold from regressions
–– TN = 0.32 mg N/LTN = 0.32 mg N/L

•• MacroalgaeMacroalgae proliferationproliferationMacroalgaeMacroalgae proliferationproliferation
–– No problems for TN<0.40 mg N/LNo problems for TN<0.40 mg N/L

•• Ocean background Ocean background 
–– TN = 0.24 mg N/LTN = 0.24 mg N/L

•• Reference concentration where eelgrass still exists (Portsmouth Reference concentration where eelgrass still exists (Portsmouth 
HbrHbr))
–– TN = 0.32 mg N/L (75TN = 0.32 mg N/L (75thth percentile)percentile)

•• TN thresholds set for other estuaries in NETN thresholds set for other estuaries in NE•• TN thresholds set for other estuaries in NETN thresholds set for other estuaries in NE
–– TN = 0.35TN = 0.35--0.38 mg N/L (Mass. Estuaries Project, Nantucket Sound)0.38 mg N/L (Mass. Estuaries Project, Nantucket Sound)

•• Weight of evidence thresholdWeight of evidence threshold
–– TN threshold for eelgrass in GBE = 0.32 mg N/LTN threshold for eelgrass in GBE = 0.32 mg N/Lg gg g
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Outcomes Outcomes -- Proposed Proposed Numeric Numeric 
Nutrient Criteria for the Great BayNutrient Criteria for the Great BayNutrient Criteria for the Great Bay Nutrient Criteria for the Great Bay 

EstuaryEstuary

3-Region Water Quality Workshop, January 25-26, 2010
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Outcomes Outcomes -- Management Management 
Implications for NitrogenImplications for Nitrogen

•• NPDES permitted sources for nitrogen must hold their NPDES permitted sources for nitrogen must hold their 

Implications for Nitrogen Implications for Nitrogen 
ImpairmentsImpairments

p gp g
loadings at the existing levels (e.g., WWTFs, MS4s). loadings at the existing levels (e.g., WWTFs, MS4s). 

•• New permitted sources (e.g., New permitted sources (e.g., AoTAoT or CGP or CGP permitteespermittees) ) 
within the upstream watershed of an impairedwithin the upstream watershed of an impaired waterbodywaterbodywithin the upstream watershed of an impaired within the upstream watershed of an impaired waterbodywaterbody
would have to demonstrate zero additional loads of would have to demonstrate zero additional loads of 
nitrogen or arrange for trading within the watershed.nitrogen or arrange for trading within the watershed.

•• The “hold the load” restriction would continue until aThe “hold the load” restriction would continue until a•• The hold the load  restriction would continue until a The hold the load  restriction would continue until a 
TMDL is completed, at which point the load allocations TMDL is completed, at which point the load allocations 
from the TMDL would become effective. The TMDL from the TMDL would become effective. The TMDL 
allocations will likely require reductions in loadingallocations will likely require reductions in loadingallocations will likely require reductions in loading.allocations will likely require reductions in loading.
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