Increased Atmospheric Mercury
Deposition near Major Urban Areas
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Comments to the TCEQ Advisory
Group on Hg Impaired Waters

Association of Electric Companies of Texas

Global surveys of annual mercury emissions from all industrial and energy

anthropogenic mercury emissions, of which U.S. power plants emit less than 2%.

Portland Cement Association

Because such a large majority of the mercury deposited in Texas is from non-Texas
sources, it is likely that eliminating all mercury emissions from Texas sources would have little
to no impact on the levels of mercury in Texas fish and ultimately people. Moreover, based on
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Hybrid Single Particle Lagrangian Integrated Trajectory Model
NOAA: http://www.arl.noaa.gov/Mercury_modeling.php

Emissions and deposition to Lake Michigan
arising from different distance ranges
(based on 1999 anthropogenic emissions in the U.5. and Canada)
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Mercury Deposition Network

{ .:'
) 11.0
3 182417 N\ P
= G | T = E
had1azet e =

109 = el
- Coal-Fired Electricity Generation |, 1M

o € 145
. WWaste Incineration b _1__3,,35i

-
I:l Metallurgical

Manufacturing

Cther Fuel Combustion

http://www.arl.noaa.gov/ss/transport/cohen.html




NAWQA - National
Water Quality
Assessment Program

0 STATUS — characterize water
guality nationally

0 TRENDS — describe trends, or
o lack of trends

; . O UNDERSTANDING - identify and
el T explain major factors controlling
water quality




Crocker Pond, ME
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Anthropogenic Hg fallout to
Remote Lakes
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Anthropogenic Hg fallout
Remote Lakes
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Anthropogenic Hg fallout
Remote Lakes

MDN >150 km city
6.9 ug/m2 yr +/-1.4

Amhropogenic Hg fallout (ug/m2 yr)
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Urban airshed effect?
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9ug/m?yr+/-2 |nogenic Hg fallout (ug/m2 yr) TOD, OR
5 \ " 25 HOB, WY

——EBT, CO
5 ug/m2yr _ZEE”V,L’L
=== Culiia e CRK, ME
— L —8— MIL, CO
—B—SHO, IL
—— SRV, MA
—B— TRK, CN
—B— PAN, GA

2020

Total Mercury Wet Deposition, 2006

Near urban lakes

National Atmospheric D it




Cores vs MDN
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versus distance to city
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Top of Cores vs REMSAD Model
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Modeled 'rotal Hg fallout
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nDeposition was not estimated for areas with urban or residential land
cover.

oMercury deposition is likely to be much greater than depicted here
In the immediate vicinity of urban areas and emissions sources.
0The effects of urban and point emissions sources are not well captured
by the sparse rural mercury observation network.

i ‘pf&[" FAE R o . =400
R UREEE e, W0 f | 875
. : -..: g - '+“"'...-" . JAld '3 q 3

7.50
825
11.00
12 Th
14.50
1025
18.00
19.75
21.50
2325
2500
25.75
29.50
if]
32.00+

“g mra '_ll"ll

Miller et al. (2005), Ecotoxicology







Implications/Questions

What processes are controlling increased Hg
deposition in urban airsheds?

0 Large low-level emissions from contaminated soils (Eckley
and Branfireun, 2008; Linde et al., 2001)

0 Increased Hg oxidation from O3 and OH (Shona et al., 2008)

0 High Hg(P) in urban air (Keeler et al., 1995); urban aerosol
composition a factor (Rutter and Schauer, 2007)

Is there increased fallout near major
stationary (e.g., power plants) sources?

What are the effects on urban and near-urban
waters and fish?
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