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Dear Chairman Watkins:

Encloscd 15 my responss Lo Lhe gquesticn you posed on March 7, 2002 as =
ftollow up to my tostimeony at fhe Commiszion's Charlestorn mecting.

Your gqueslion was:

The Commissicn heard gulile 2 bit about airborne, non-point—-souros
pollution (nitrates); over 25% of nitrate loading in Cheosapeake
Bay is airborne. Is this airborne chamical synoptically
monitored/modsled?

Yeda. The national alr quality models (Models-3/CMAQ), developsd oy the
Environmenltal Froteckion Agency and the National u;:dniﬂ aried
Atmoscheric Adminisbration (NOAA), syropticzlly modsl nitrogen,
Howewer, modeling inter-annual variability of the dynamics of nitrogen
transsort and transformation needs bo be improved te better undersland
the impacts of nitrogen deposition on marine environments.

Monitoring airborne nitrogern, on the other hand, is nok synoptic but
sile speaific {see attached information on the Habional &tmospheric
Ceposillon Frog r':—rn'l . Nitreogen and other chemical compounds can be
synoptically nonilored if there is good spatial coverage and sarples
are collected daily. This datla Lhen can be coupled with metecrologioal
madels. This has been demenstraled with the Atmospheric Integratsed
Fasearch Monitoring Network (AIRMoM), a sub nebwork of the National
Almaspheric Deposition Program managed by NOAA, which uses z daily wot
depesition sampling protocol. However, there are only a4 Few AIRMoN
stations in the U.5.-- primarily located in the sast. Enclosed is more
complete information on nilrogen deposition for your rovisaw.

I would Like to thank veou again lfor inviting me to testify and assure
you Lhat the Department remains commil led Lo assisting the Commission

in ite worlk.

EincerﬁLy, { ff.
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There is growing awareness of the ecological problems associated with nutrient over enrichment, speeifically
nilrogen, in coastal and cstuarine waters worldwide, Symptoms include enhanced algal growth, mographic
gxpansion and increasing trequencies of harmful algal blooms. oxygen depletion, fish kills, and the
disappearance of seagrasses. Recent watershed and regional-scale studies point to atmospheric nitrogen
depasition as a highly significant, and growing souree of nitroggen entering the coastal zone. Over the past
century, atmospheric nitrogen deposition (most of it from fossil fuel combustion and agricullural activitics) has
increased by 10-fold and now accounts for 20 to =40 percent of the “new” nitrogen loading to east coast
estuarine and coastal waters (Valigura, et al 2000; Pacel, 2001} On global seales, ammospheric nitrogen
deposition is the greatest source of new nitrogen input to the ocean environment, accounting for —40 Te N v,
comparcd to =30 T Ny from runoff and riverine discharge, ~10 Te N ¥ for groundwater, and ~15 Tg Ny
from biological fixation (Prospero et al . 19%96: Paerl, 2001} Inthe Chesapeake Bay, Tor example, atmospheric
nitrogen 15 estimated to contribute roughly 32 percent of the total nitrogen load to the Bay and tidal rivers
(Chesapeake Bay Program 2001,

Almaspheric Nitroven Loads 1o Chesapeake Bay

In 2000 For the Chesapeake Bay, the atmospheric nitrogen [nitrate,
ammeniun, and erganic N] loading cstimaie (in lhs of
MNevear) is derived from the following pieces of information:

O fher Honpolnl Eouroes (489

| o a regression model of the distribution of woel
............. Ak | (M inorganic nitrogen (nitrate-fammonium) deposition

___________________ ;Lo fon aver Lhe Bay and ity watershed;
s . modeled estimates of dry nitrate deposition (diy

0 waiar (74

ammonia is unknown al this Ome); and

. litzrature-derived estimates of organic nitrogen.

Loads 1o Bay = 2847 million ks, N y : g
Source: COP Phase 4.5 Watershed Model The TEEresslon mndel, dﬂveloped in 1994 l'-"_r’ MNOAA Al

2000 Progress Secnario Besources Laboraliry [ the Chesapeake Bay Drogram
Atmospheric nitroge deposition is 32% of thetotal  (CDP), is based on the basic loganthmic relationship
nitragen load to the Bay. (7% nf:"'hif'h it depnsited hetween amount of precipitation (taken from NOAA hourly
to the Bay’s water surfoceand 25% is trawsported 0 0ininvion datasets) and selected nitragen conceniration
from the surreunding bind after deposition). dita  taken  trom: Mationl Amwsphcric UEpOSitiGn
Program-Mational Tremds Network (NADPNTN®) sites
within or near the Bay watershed. The outputfrom the regression model is adaily estimate of spatially allocated
wet deposition acioss the Bay and its watershed. The regression design included latitudinal [north — south] and
seasonal components, It does not characterize other factors (e.g., complex terrain) that contribute o the
variglion in deposition, Alse, the nitropen concentration data used o calibrate the Bay model were from the
period 1984-1992, The CBP is in the process of improving this regression analysis,

#The NTN is a weekly wd deposition collection netwaork, originally designed to address acid rin, For this
purpose, the NADP intentionally positions stalions away Trom polluted source regons (e, urban centers and
concentrated animal agriculture areas) and from coastal sea salt influences, Therefore, the CBP estimates of
atmaspheric nitrogen loadings may be significantly underestimated. For the purposes of better understanding
the effects of atmospheric nitrogen deposition on maring environments, more monilering siles (ideally daily
collection} are needed in strategic locations throughout the watershed and over water surfaces.



Unlike wetl deposition, there is no simple method for measuring dry deposilion. Artificial collection surfaces
{plates, buckers, erc.) don't vield the same answers as are televant for natural surfaces, because the properties
cantrolling dey deposilion rales are usually surfacespecifie. Drydeposition isan arca where additional research
15 needed to accelerate the development of measurement technologies. For now, dey deposition estimates arc
derived from modeling conducted by NOAA and EPA and updated as models are advanced.

At this time, there is considerableuncertainty in the measurements and sources of organic nitrogpen and debale
on methods of collection and analyses, For now, literature estimates are used,

Chesapealie Bay Nitrogen Airsheds

In the mid 19905 the Regional Acid Deposition Modzl
(RADM-an advanced Bulerian model) was usedto develop FRINCIPAL ATROGEN AIRSHEDS FOR:
an eslimate of the primary airshed ol nitrogen oxide (NOx) . N
gmissions that contribute to the nitrate deposition to the Y AZ
Chesapeake Bay and its watershed. The Chesapeake Day ,w, B i L H;.'"Nﬁ'l
MW airshed, and more recently the ammonia airshed, were 11‘ f}":‘_.?‘_—"‘h B 5t ;
developed by the Atmospheric Sciences Modeling Division — . : J’fg
of NOAAEPA. This mindel has since been replaced by a r‘.*__‘:_,_; ; __,jfé’!
third generation modeling system called Moedels-3/CMAQ) - L :
Chetp:/fwww epa. goviasmdnerl/models3/CMAQ/ index ht 7 ‘A
ml}. S :l,_-a_.__
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The boundaries of the Bay's airsheds were defined as the <
contiguous areas whoese emission sources  contribute () i (g }'
nitrogen (via deposition} to the Bay and its watershed ina -..mﬁrlﬁrh ":;J |  pdbicen
meaningful way, The NOx cmissions within the airshed ;T TR e S
{larger cutline in blue) account for roughly 76% of the Q{ﬁ
nitrate deposition to the Bay and its watershed., The "
remaining 24% ol the deposilion s from sources outside the . I—
airshed. The ammonia emissionswithin the airshed (smaller SR s

H - - azpage o 2 Juy
ml’rlme_:‘. in redd) aceount for rulughly 57% ofthe AMMONIAUT. e Oxidized (NOX) airshed is roughly 6.5 times larger than the
deposition to the Bay and its watershed. The remaining  Bay's watesshad; the Reduced (smmonia) ateshed 15 sl 4 e
43% is from sources outside the airshed. hntiger Hetn the Buy's watershed

Ammospherically deposited nittogen is primarily in the inorganic forms ofoxidized nitropen (particulate nitrate
plus nitric acid gas) and reduced nitrogen (particulate ammonivm plus ammonia gas). Approximately 2/3 of'the
deposited nitergren is im0 the axidized form; 153 38 in Che redueed form,

MOx emissions are largely a result of fossil fuel combustion (cars/trucks, industry, electricity generation).
Ammeniaemissions are dominated by agriculture (animal operalioms and commereial fertilizers), but arc also
from people, automobiles, and commercial and industrial activities. At this time, there are ne controls on
AMMOniA enissions.

The airshed is not as firmly defined as the water shed; thece are not elear boundarics to the Mow of ch emicals
in the atmosphere as there are for the flow of snrface and grownd waters in watersheds, The absolule
influence thar an emission souree has on d eposition to an area continnously diminishes with distance. Inother
words, the airshed represents the area that encompasses emissions that would contribote most to the
deposition aeross a walershed should allemission sourees beequal. The aicshed sceounds for enly 30% of the
WOx emissions generated; 70% is generated by sonrces ontside the airshed.




Madels predict that existing Clean Air Act (CAA) regulations on NCOx emissions will reduce nitrale deposilion
to the Bay and its watershed by 74 million pounds/year by 2010, That translates to about a 14 million pound
reduction in nitrate load to the Bay.

Recent analyses et national menitoring data, however, show there is nodecline in wetnitrate deposition in the
U.S. This may be partially a reflection of the fact that CAA NOx emissions controls have nol been fully
implemenled yet. Ammonium deposition, on the other hand, has dramatically increased in certain parts of the
LLS., largely as aresult of increasing human and animal populations. Ammonia also playvs 2 key role in the
formation of fine particulate matter , which can cause adverse human health ettects and visibility degradation.

Estimated ammonkum len depositlon, 159
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Narional Air Pollmant Emissions Teends, 1900-1995

Monitoring Nitrogen Deposition
At present, thereis one national deposition monitoring network operating in the U.S.—theNational Atrmospheric

Deposition Program/National Trends Network (NADP/NTN). This program uses a weekly sampling protocol
with the goal to assess trends and spatial pattems of acidic deposition.  For this purpose, monitoring sites
historically have been rural by desipn.  Consequently. there is little data collected in polluted areas (high
emission areas such as urban and concentrated animal agriculturc) and coastal regions, Also, due to the weekly
protocol, data can not be readily coupled with meteorological models or used in process-oriented studics. To
improve upon these limitations, the Atmospheric Integrated Rescarch Monitoring Network (AIRMoN), a sub-
network of NADP managed by the National Oceanic and Atmospheric Administralion (NOAAY, uscs a daily
sampling producal, with a special focus on concentrared emission regions and coastal regimes. However, due
to funding constraints, there are only few menitoring stations in anss where data are required for studies of
atmosphericnitrogen loadings to marine environments, Clearly, imore monitoring is needed in populated coastal
areas where the effects ol nilragen emissions are likely to be the preatest.



