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Nitrogen, Oxidants, Mercury and Aerosol Distributions, Sources and Sinks

NOMADSS Hg science goals

*Study regional scale Hg distribution and atmospheric chemistry




Aircraft Hg Measurements: Detector for Oxidized Hg Species

*Species measured
*Total atmospheric Hg (THg)

*Gaseous Elemental Mercury (GEM)
*Reactive Mercury (RM) by difference

*Time resolution: 2.5 min

Mean overall uncertainties
*THg, GEM: 7-8%
*RM: ~45 pg/ms3




C-130 measurements” (technique, investigators)

* SO, (UV fluorescence, U. Colorado-Boulder)
*10 s data averaged to 2.5 min

*NO, NO, (chemiluminescence, NCAR CARI group)

. (CRDS, NCAR CARI group)
*1 s data averaged to 10 s, 2.5 min

Emissions inventories (EPA)
*EPA National Emissions Inventory (NEI)
*EPA Toxics Release Inventory (TRI)
*EPA Air Markets Program Database (AMPD)

Transport modeling
*NOAA HYSPLIT dispersion model



Hg Point Source Analysis Protocol

Identify pollution plumes

v

ER, Enhancement Ratio
EF, Emission Factor

Identify potential sources

v

Calculate plume ERs

v

Calculate source EFs

v

Compare ERs to EFs

v

Attribute source(s)

v

Assess inventory accuracy
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Point Source Survey 1: RF-07 (Ohio River Valley)
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Point Source Survey 1: RF-07 (Ohio River Valley)
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*Numerous plumes observed
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Source Attribution Example: RF-07, Plume 1
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Source Attribution Example: RF-07, Plume 1 - continued

¢ Plume 1 measurements (10 s Data) (a) FORT MARTIN EF ——EF uncertainty (b)
——ODR fit: m =0.22 £ 0.04 (95% CI, n = 34); r2=0.80
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(a) Observed SO,/CO, ER (plume 1) vs. (b) inventory EFs (Ft. Martin Plant)




Source Attribution for RF-07
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Source Attribution for RF-07 — continued
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Inventory Evaluation: Fort Martin Power Plant
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(a) Cross-plume Hg and CO, obs. (2.5 min); (b) Fort Martin ER-EF comparison




Inventory Evaluation: Fort Martin Power Plant — cont.
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Source Attribution for RF-07 — continued
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Inventory Evaluation: Hatfield’s Ferry Power Plant

(a) — — TRI-AMPD EF (2011) (b)
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(a) Cross-plume Hg and CO, obs. (2.5 min); (b) Hatfield ER-EF comparison




Point Source Survey 2: RF-08 (AL and Northeastern TX)
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Source Attribution for RF-08
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Inventory Evaluation: Limestone Power Plant
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Source Attribution for RF-08 - continued
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Other Large Non-Power Plant Hg Point Sources
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Conclusions

*Sampled numerous Hg-rich plumes in the Southeast during
NOMADSS, many are traceable to large coal-fired power plants.

*Developed a method to compare observed ERs with inventory
EFs and applied this to several large coal fired power plants.

*Preliminary evaluation indicates the actual Hg emissions may
differ significantly from inventory values.

*Will continue to evaluate Hg emission inventories for all sources
that we sampled.

*Will revise our analysis using 2013 Hg data when available.

THANKYOU
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Instrument Overview — Detector for Oxidized Hg Species
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Evaluation of RM Collection Efficiency
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*HgBr, is used as a surrogate calibration standard for RM




