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Data Sources: NC-DEQ, ModMon and FerryMon
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Clarifyingcdimpacts' of nutrient loading on
eutrophicationrof-the Neuse R¢ Estuary

1. How did we get there?
2. Evaluating management actions

3. The rationale-for-N and P input controls



Some history

Late 198060s:

P reduction but no parallel N
reduction on the Neuse River
Estuary, NC
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Chlorophyla
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Need: Reduce Estuarine Primary Production- (Chl a) by
Establishing an N Input Threshold

Recommendation: 30% WITppuRRedtiotion

Proof: Using dilution bioassaysto evaluate
mandated 30% N input reduction = TMDL)

Seasonal Effect of 30% Reduction in N Con
84 Hour Incubation
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The Metric

Chl a is the chosen metric for the TMDL
(nutrients ] excessive algal growth)

10/40 criterion-- no more than 10% of samples
collected in a year can be over 40 ng Chl a / liter

Goal

Provide NC-DENR (now DEQ) and stakeholders a scientifically sound,
defendable determination of 10/40 criterion exceedances
for the five use support areas of the NRE
at annual time scales relevant to adaptation of the TMDL.




Total Maximum Daily N Load N - TMDL

(Initiated 1999)
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ARole of ON in
eutrophication ?

(subject of current research)

Lebo et al., 2012; Pellerin et al., 2006;
Osburn etal.. 2016; Paerl et al. 2018
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The 8000 Ib Gorilla: Climate (change) and hydrologic perturbations
interact with nutrient/sediment loads influencing water quality?

Major Hurricane History

ata from 1949 in the Pacific, from 1851 in the Atlantic




Why the concern about tropical cyclones?
(Besides the obvious!)

ot Large Hiygldeldgip pertuthatiansons
(I@t&oéﬁva.t&fequlqknly:ld?d pedsistesifleodinddodowy in low-lyiing areass)

Ihereasecdutrientnorganiamatien g contaminantinputs inputs

Changes in sedimentdynamics (transport, deposition, resuspension)

Biotic-alterationsr(water iqualjty; Ihabitat fobdrwebsy webs)
Reason for concerneéeeé

OWe appear to be in a period of elevated tropical cyclone activity o)
Emanuel 2005; Holland and Webster 2007;IPCC 2014; US Climate Change Report2018

Atlantic Basin Storm Count
(Including Subtropical Cyclones)
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Major hurricanes/tropical storms & phytoplankton biomass ( Chl a)
responses in the Neuse R. Estuary, NC
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Freshwater Discharge affects algal production ( Chl a) in Pamlico Sound, NC
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The future??

We appear to be experiencing a

tropical cyclone frequency and rainfall intensity/flooding
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Suspended sediments and CDOM: Important light attenuation components

Incident Light from the Sun

Absorption

Scattering ’

Scattering

Freshwater discharge from Hurricane Florence (Sept. 2018)
Lower frame has been processedto emphasize CDOM.
Photo courtesy of Landsat Data Webpage (USGS).
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turbidity

Major Precipitation events, discharge and

Turbidity (NTU)
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Detenmining upstream-sources-of DOCland:DON

St

Predicting Sources of Dissolved Organic Nitrogen to an Estuary from
an Agro-Urban Coastal Watershed

Christopher L. Osburn,®" Lauren T. Handsel " Benjamin L. Peierls,” and Hans W. Paerl*

pubs.acs.org/est

ES&T 50:84 /8484

TDel:iartme:nt of Marine, Earth, and Atmospheric Sciences, North Carolina State University, Raleigh, North Carolina 27695 United

States

“Institute of Marine Sciences, University of North Carolina at Chapel Hill, Morehead City, North Carolina 28557 United States
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Chl a: another light attenuation component

Incident Light from the Sun

™ Absorption

Scattering ,

Scattering




Major Precipitation events, discharge and Chlorophyll a



