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1.Introduction 4. Coarse Aerosol and Temperature 7. Fire Impacts on Coarse Aerosol

TN below detection limit

Nitrogen deposition 1s a vital aspect of the nitrogen cycle, which 1s necessary for an 100% ol T
ecosystem to function. Perturbation of the nitrogen cycle can lead to a series of 90% 0.09 0N
problems, including acidification of soils and nitrogen in vegetation (Vitousek et al., 80% 0.08 —on
1997). Fossil fuel combustion, use of fertilizers, and other human activities are 70% 0.07 el
contributing to an the amount of species (Blett et al., 2004). Better understanding of :g; : 2;

the causes, impacts, and possible restoration requires more research and 40%(: z
investigation. Although 1norganic nitrogen deposition 1s becoming better understood S

(Wittig et al., 2004; Beem et al., 2009; Mehlmann et al., 1995; Pakkanen et al., 20% ON

1995), little 1s known about organic nitrogen deposition. This study measures 10% o

inorganic and organic nitrogen in samples from the Rocky Mountain Airborne 0% N el
Nitrogen and Sulfur (ROMANYS) study. The impact of the Station Fire on fine and e b

coarse aerosol was also considered as part of this effort. The Station fire covered

over 160,000 acres and started on August 26, 2009 i Burbank, California. As temperature decreases through the summer, the amount of NO,~ decreases and ON increases.

An 1ncrease in ON production may be due to increase in biological activity or a decrease in the
formation of coarse particle nitrate. Also, dust particle abundance 1s typically highest during the
spring from dust outbreaks, which 1s a sink for gaseous nitric acid.
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-Impacts from the Station fire were not noticeable in the coarse aerosol. The filter

extraction from the fire sample had total nitrogen levels, which were undetectable
(<0.226 mg N/L).

2. MethOdOIOQy Analysis -An increase 1n calcium correlates with increase in total nitrogen 1n coarse aerosol.

Rocky Mountain National Park 1 - Extracted using sonication and a 5 N itrogen Relationshi pS This suggests coarse nitrate may relate to dust.
Lab Site Information (right) hot water bath.
Samples taken for this study were | - Samples were filtered.

- Note: No sample was taken from 5/18-5/25

[TN] = undetectable

. o ‘ m :I_"“l .
obtained at the Core Site marked , . | -Fineand coarse filters were
with a diamond. Temperature was analyzed for iorganic ions (Na 7 /

also measured at this location. . Y, NH,", K*, Mg™, Ca*?, CL,

NO;-, and SO,?) using ion

High — Vol Filter Samples chromatography (IC).

- Samples were taken during the <' - Total nitrggen (TN) was . S . | | |
RoMANS spring and summer — determined using a total -Ammonium 1s significant in fine aerosol reactive nitrogen in the form of

campaign organic carbon/total nitrogen - ammonium sulfate.

8. Key Findings

-Organic nitrogen contributes to 18-23% 1n both fine and coarse aerosol.

[N] fine / [N] total

- . 4 analyzer. : : : : .
) me~1(< 23 “nll) and Coarsile (< (110 ) Caliertion curves were used o -The main contributor to coarse aerosol reactive nitrogen is nitrate and seems to
hm) filter samples were collecte appear 1n the form of sodium nitrate.

using a Thermo Fisher Scientific quantify concentrations based
Hi-vol sampler with a PM, 5 and (5 e On Instrument responses. -Coarse aerosol measurements suggest average temperature impacts the amount of

PM,, impactor plate. (seeleft). | Sallgin o8 g_fgagic nitmgendwsstn"t -The ratio of NH," in fine aerosol to total acrosol NH," is close to 1, showing most of NH,* organic nitrogen and nitrate concentrations.

'2(58191€Ct10n start date: April 6, | | dlerteeim};tggf;rceal::uﬁtizgsthe exists 1n fine aerosol. This relationship 1S constant with time and temperature. -The ratio of fine aerosol to total nitrogen concentrations show fine aerosol contains
_Collection end data: November | & T [ difference between TN and -The ratio of ON in fine aerosol to total aerosol shows the majority of ON to come from fine most of the ammonium found in aerosol.

13,2009 NI total inorganic nitrogen. aerosols. However, the further into the summer, when temperatures are decreasing, the amount -The ratio of organic nitrogen and nitrate different with time and temperature,

of ON 1n coarse aerosol in comparison to total aerosol increases. suggesting changes in the abundance of reaction sinks.

-Throughout the study, the NO3' fine aerosol fraction increases with time. This may indicate a -Total nitrogen abundance increased during the smoke periods from the Station fire.

- i change 1n gas-particle partitioning of fine particle ammonium nitrate. It also suggests changes -Smoke is enriched with ON relative to aerosol typical found in RMNP.
3. Characteristics of Fine and Coarse Aerosol in the abundance of reaction sinks, such as ammonium or alkaline coarse particles.
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