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Why The Concern About Atmospheric
Deposition of N (AD-N) in Coastal Waters?

eAD-N is a significant source of externally-supplied or “new” N to coastal waters
o\ is the nutrient most often controlling primary production & eutrophication
sAD-N sources are biologically available

® N-sensitive waters are currently impacted by AD-N
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How important is AD-N as a “new” N source?
* What are the origins & chemical forms of AD-N?

* What are the ecological impacts on coastal ecosystems?




“ Estimated contributions of AD-N to '""new' N inputs in
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Atlantic Coast
Environmental
Indicators

The Neuse R. Estuary-Pamlico Sound

Excessive ' ' loading —> eutrophication —>

hypoxia > WQ/habitat decline

*lum Island LTER
“hesapeake Bay
Veuse /Pamlico

North Inlet

UNC-IMS

Neuse ModMon
DUML
NOAA/NOS

DOT Ferry Routes

Neuse R Modeling & Monitoring Program (ModMon)
wWww.marine.unc.cdu/neuse/modmon:
Partners: UNC, ECU, Duke, NCSU, USGS, NCDENR, EPA,
Collaborators: NOAA-NOS, NASA, NADP, Weyerhacuser



Neuse River Estuary N Sources (at head of estuary)

N Retention Values




Total AD-N for Neuse R. Estuary

Wet Organics Based on yearly averages

from 1996-2002 data
*Whitall et al. 2003

Dl‘y NH 4+ *Walker et al. 2004

Wet NO;
Wet NH,"

Dry Organics???

Dry NOy

“ Estimate based on previous studies and limited data from this study;
wet organics comprise approx. 20% of total wet N deposition



In Eastern NC, estuarine and coastal waters are getting more
ammonium-rich. Why?




One reason: N-Driven Eutrophication, Increasing Hypoxia &
Sediment Ammonium Release

Neuse River MODMON Project

UNC Insititute of Marine Sciences

June 13, 2000
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‘Another reason: More ammonia is bemg emitted locally and regionally
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North Carolina Atmospheric Emissions, 1996

State N Emissions Coastal N Emissions
(Total=325,322 Tons) (Total=140,111 Tons)
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County line

=mmm Neyse River Basin
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National Atmospheric Deposition Program Data
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Sampson Co. North Carolina (NC35)



National Atmospheric Deposition Program 1999 Annual Summary

Nitrate 3 Nitrate

Ammonium

1985 - 1989 1995 - 1999
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e s

I 1 | I
3 6 9 12 15 18 21 24 27




Why the Concern About
Ammonium?

Not all'forms of: N are used equally

NH; 5 NO5=, Organic N



Ammonium is a

Preferred N source
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Nutrient Addition Bioassay Experiment, T1
Neuse River, July 2003
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Looking into the : phytoplankton taxonomic group
responses to specific forms of = enrichments by
HPLC-ChemTax Analysis

pigment
concentrations

zeaxanthin 0.5667
peridinin 0.8946

'?: Solvent [ | =
injected = : fl fucoxanthin 0.1314

Factorization
Program

Phytoplankton
cells filtered onto Acetone S -
GF/F filter Extraction/ Separation, indentification
Sonication & quantification of
phytoplankton diagnostic
photopigments

Mixed Phytoplankton Community Percent contribution of each
(Total Chlorophyll a) Phytoplankton Taxonomic Group
to Total Chlorophyll a
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Impacts on Ecosystem Biogeochemical cycling and trophodynamics

NUTRIENT INPUTS Phytoplankton Community Composition

and Oxygen Depletion

PHYTOPLANKTON
COMMUNITY
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Seasonal Variability in ADN 1s also important
10 NRE Sites Pooled
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Atmospheric N inputs can bypass the estuarine N “filter”
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PRINCIFAL OXIDIZED NITROGEN AIRSHEDS FOR:
NARRAGANSETT BAY, CHESAPEAKE BAY,
PAMLICO SOUND, TAMPA BAY, MOBILE BAY,

LAKE PONTCHARTRAIN

The Airshed Scale: Bypassing the
Estuarine Filter & Influencing the
Coastall Zone

DEVELOPED BY R. DEMMIS ATMOSPHERIC SCIENCES MODELING DVISION: ’
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Nutrient stimulation of primary production in the W.
Atlantic Ocean (Gulf Stream vs. Coastal)

Gulf
I I I Stream




Relative Importance of AD-N Flux to the
Annual N Budget of NC Coastal Waters

Direct Deposition
of AD-N to Coastal

Waters
Land Based N Flux
2
(903 kg N/km*/yr) to Coastal Waters
(1877 kg N/km?/yr)

Land Based DIN Flux values for Southeastern U.S. region
include AD-N deposition to land (Howarth et al. 1996),
AD-N values from UNC-IMS 1990-2000 data

(DIN+DON; where DON is estimated at 20% of DIN flux)
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Conclusions ‘
c)

4/ 4J
+ AD-N is a significant source of N enrichment

t+o coastal waters downwind of emission
sources.

- AD-N impacts production and composition of
phytoplankton. AD-N plays a role in
eutrophication dynamics of these waters.

> Chemical forms of AD-N are important and
ammonium is off growing concern

> Impacts are both local and regional.

* Management: of AD-N will include local,
regional, and' potentially, global efforts
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