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Response to anonymous reviewer #2

We thank the anonymous reviewer for agreeing to read our paper and taking the time
to provide commentary and criticism. The reviewer raises a couple of important is-
sues, one, our use of wind roses in section 5.3, and two, some general comments on
the need for focused studies of trace gases/marine halogens at our field sites and fur-
ther discussion and presentation of observations of marine biogenics, seasonality of
halogen compounds and their relation to Hg speciation.

We agree with the reviewer that trajectory modeling and Potential Source Contribution
Function (PSCF) would be an effective means for determining source areas of ele-
mental Hg. We have used these methods (see Sigler and Lee, 2006, which examined
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interannual variation (or lack thereof) to determine source areas of TGM in the north-
east using measurements at a Connecticut field site). However, this paper serves as
an overview of the extensive measurements. More technical papers will follow in the
future to tackle more specific scientific topics using these measurements. For instance,
the reviewer&#8217;s suggestion will make a focused task to identify/quantify regional
sources and sinks of Hg◦ and RGM. Therefore we felt that a detailed PSCF analysis
was somewhat beyond the scope of our paper.

Our intention in using wind roses was primarily to show that there is a directional
component to observed high RGM and SO2 events at Thompson Farm, and some
elevated RGM observations at Pac Monadnock. Minor variations in these directional
dependencies strongly indicate the importance of local combustion sources, partic-
ularly the Merrimack power station and other sources in the Manchester, NH area,
which are within 5̃0 km of the sites and are known to contribute to biogenic Hg
&#8220;hotspots&#8221; (Evers et al., 2007). Assuming average wind speed near
the surface is 5̃ m s-1 (on the higher end, Mao and Talbot (2004)), it would take at
most ˜ 3 hours for pollutants to travel from the hotspots to our monitoring sites. Even
using the 3-hour and 48 km EDAS datasets, which has the finest time and spatial reso-
lution amongst all choices of input datasets, to drive HYSPLIT to calculate trajectories,
it is hard to obtain information on our desired temporal and spatial scales. In the case
of Appledore Island, the directional dependence and the nearby presence of Boston
is fairly straightforward. Given the locality of these sources and the regional character
of these sites, as well as the short lifetime of RGM in the atmosphere, we feel that
the wind roses in Figures 9-11 are appropriate for what we intend to show here, are
important to our study and we would prefer to include them in the paper. This is similar
to the wind rose analysis used for RGM measurements in the Midwest U.S. by Yatevelli
et al. (2006) and Manolopoulos et al. (2007). We also note that previous studies at
our Thompson Farm site by Mao and Talbot (2004a/b) used wind sector analysis for
other pollutants (O3 and CO) at several AIRMAP sites and found similar results; i.e.,
that southerly and southwesterly flow transports pollutant-rich air to NH from southern
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New England and that wind direction measurements at TF are well-representative of
the region. In light of the reviewer comments, we will add this point to our revised
manuscript. In any case, we feel that Figures 9-11 are appropriate for what we wish to
communicate in this overview paper.

The reviewer points out that trajectory modeling would be beneficial for areas with
complex terrain and in studies of more distant sources. This point is well-taken. We
will revise our text in section 5.3 to include this point, particularly given that we suspect
there may be influence from areas that are greater than 50 km distant (ie, Albany, urban
areas of Massachusetts and Connecticut, etc).

We also note that although they are not included in the paper, HYSPLIT back trajectory
simulations (48 hours) were performed for the many of the high RGM events shown in
Figure 11. These basically re-affirmed the directional bias of these pollution events,
which is one reason we opted not to delve into trajectories in this manuscript.

The reviewer noted that it would be useful if a more detailed study of trace gases, in-
cluding marine halogens, could be conducted at all three sites for a more prolonged pe-
riod. In fact, we have observations of many key pollutants including O3, CO, NO, NOy,
SO2 and other trace gases at these and several other AIRMAP sites in NH dating back
in some cases to 2001 (these data are available in archive form and in near real-time
at airmap.unh.edu). Detailed studies of O3, CO, aerosols, elemental Hg, VOCs and
various hydrocarbons and halogen species at various field sites have been conducted
(see airmap.unh.edu/publications). Our studies of marine halogens are currently lim-
ited to Thompson Farm and Appledore Island. This research is new and on-going, and
two recent papers (Zhou et al., 2005, Zhou et al., 2008) make initial headway in char-
acterizing the levels of and controls on CHBr3 and CH2Br2 at these sites, and some
initial interpretation of seasonal variation.

The reviewer also raised the point that the paper would benefit from a more clear dis-
cussion of seasonality in halogen compounds (and possibly in accord with changes in
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sea surface temperature and algal biomass), if available, and the possible influence
on Hg speciation. A &#8220;spring bloom&#8221; in algae is observed in the Gulf of
Maine, typically in late March. Thus far, we have seen no influence on Hg speciation
based on our limited data. One reason for on-going, year-round Hg observations at Ap-
pledore is to capture any possible link between Hg speciation in the marine boundary
layer and marine biogenics. As noted above, Zhou et al. (2005) provided some ini-
tial information on seasonality of various marine halogen compounds at TF, including
CHBr3 and CH2Br2. Those results are too limited to formally establish a relationship
with Hg speciation at TF. However, the 2007 time series in Figure 2a indicate a sig-
nificant drop in Hg◦ at TF during summer and an increase in the colder months. This
pattern is repeatable from year to year at TF (see Mao et al., 2008) and we speculate
that seasonal variation in halogen chemistry may play a role (for example, higher levels
of CHBr3 at TF during summer, accompanied by stronger photochemical dissociation,
could lead to lower Hg0 levels). We propose to add a statement to this effect in section
3.1 in our revised manuscript. But we stress that at this point, this is speculation.

Technical correction: p17768:methods: &#8220;denuders are replaced a 10-day ba-
sis at TF and PM, and more often on a 2-3 week basis at AI&#8230;&#8221; As
the reviewer notes, we should replace &#8220;more often&#8221; with &#8220;typ-
ically&#8221; to make this statement more clear.

References

Evers, D.C., Han, Y., Driscoll, C.T., Kamman, N.C., Goodale, M.W., Lambert, K.F.,
Holsen, T.M., Chen, C.Y., Clair, T.A., and Butler, T.: Biological mercury hotspots in the
northeastern United States and southeastern Canada, BioScience, 57, 29-43, 2007.

Manolopoulos, H., Snyder, D.C., Schauer, J.J., Hill, J.S., Turner, J.R., Olson, M.L., and
Krabbenhoft, D.P.: Sources of speciated atmospheric mercury at a residential neigh-
borhood impacted by industrial sources, Environ. Sci. Tech., 41, 5626-5633, 2007.

Mao, H., and Talbot, R.: O3 and CO in New England: Temporal variations and relation-

S9709

http://www.atmos-chem-phys-discuss.net
http://www.atmos-chem-phys-discuss.net/8/S9706/2008/acpd-8-S9706-2008-print.pdf
http://www.atmos-chem-phys-discuss.net/8/17763/2008/acpd-8-17763-2008-discussion.html
http://www.atmos-chem-phys-discuss.net/8/17763/2008/acpd-8-17763-2008.pdf
http://creativecommons.org/licenses/by/3.0/


ACPD
8, S9706–S9710, 2008

Interactive
Comment

Full Screen / Esc

Printer-friendly Version

Interactive Discussion

Discussion Paper

ships, J. Geophys. Res., 109, D21304, doi:10.1029/2004JD004913, 2004a.

Mao, H., and Talbot, R.: Role of meteorological processes in two New Eng-
land ozone episodes during summer 2001, J. Geophys. Res., 109, D20305,
doi.10.1029/2004JD004850, 2004b.

Mao, H., Talbot, R., Sigler, J.M., Sive, B.C., and Hegarty, J., Seasonal and diurnal
variation of Hg0 over New England, Atmos. Chem. Phys., 8, 1403-1421, 2008.

Sigler, J.M., and Lee, X.: Recent trends in anthropogenic emission in the northeast
United States, J. Geophys. Res., 111, D14316, doi:10.1029/2005JD006814, 2006a.

Yatavelli, R.L.N., Fahrni, J.K., Kim, M., Crist, K.C., Vickers, C.D., Winter, S.E., and Con-
nell, D.P.: Mercury, PM2.5 and gaseous co-pollutants in the Ohio River Valley region:
Preliminary results from the Athens supersite, Atmos. Env., 40, 6650-6665, 2006.

Zhou, Y., Varner, R. K., Russo, R. S., Wingenter, O. W., Haase, K. B., Talbot, R.,
and Sive, B. C.: Coastal water source of short-lived halocarbons in New England, J.
Geophys. Res., 110, doi:10.1029/2004JD005603, 2005.

Zhou, Y., Varner, R. K., Mao, H., Russo, R. S., Blake, D. R., Wingenter, O. W.,
Haase, K. B., Talbot, R., and Sive, B. C.: Bromoform and dibromomethane measure-
ments in the seacoast region of New Hampshire, 2002-2004, J. Geophys. Res., 113,
doi:10.1029/2007JD009103, 2008.

Interactive comment on Atmos. Chem. Phys. Discuss., 8, 17763, 2008.

S9710

http://www.atmos-chem-phys-discuss.net
http://www.atmos-chem-phys-discuss.net/8/S9706/2008/acpd-8-S9706-2008-print.pdf
http://www.atmos-chem-phys-discuss.net/8/17763/2008/acpd-8-17763-2008-discussion.html
http://www.atmos-chem-phys-discuss.net/8/17763/2008/acpd-8-17763-2008.pdf
http://creativecommons.org/licenses/by/3.0/

