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Thank you for the opportunity to testify before the commission today.

My name is Dan Jaffe, | am a professor of Environmental Science at the University of
Washington. | have studied global pollution for more than 20 years. | have reviewed the
questions for today’s hearing and | hope my testimony will shed some light on these
issues.

First point, over the past several decades, China has become a major economic power and
at the same time has become one of the largest emitters of air pollutants. For some
pollutants China’s emissions have now surpassed US emissions. This is certainly true for
sulfur dioxide and carbon dioxide. In other cases, such as nitrogen oxides, US emissions
are still larger, but Chinese emissions are increasing rapidly. The emissions are largely
due to coal combustion, but emissions from motor vehicles and other sources are also
increasing rapidly. These large emissions are responsible for poor air quality and
significant health impacts within Chinese cities. A recent World Bank report estimated
that there are approximately 700,000 premature deaths annually with an economic impact
of nearly 4% on GDP in China due to air pollution.® And of course we’ve all heard many
reports about the impacts of poor air quality on the Olympics.

Given the continuing rapid economic growth in China, we expect these emissions to
continue to increase. Depending on the level of emission controls used and the particular
pollutant, emissions will likely increase 50-200% by 2020°. But the good news is that
China could keep the growth in emissions to modest levels or even see slight decreases
for some pollutants, if advanced control technologies are employed. If this is not done,
these large emission increases will be a major assault on the global environment.

But it is also important to recognize that China’s per capita emissions are still a fraction
of what they are in the United States. The average Chinese citizen wants nothing more
than what we already have: a high standard of living based on high energy consumption.

My research group at the University of Washington first detected the transport of Asian
pollution to the United States in 1997 *. Since then we have identified dozens of
episodes of such transport and this result has been confirmed by numerous other
university and federal scientists. My research group also operates the only continuous
mountain top observatory in the western US which routinely detects pollutants
originating in Asia®. We use a number of tools to identify the source region for these
pollutants including surface and aircraft observations to give us a “chemical fingerprint”,
meteorological data, satellite observations and chemical transport models.

Currently a number of scientific groups are trying to understand the influence Asian
emissions have on US air quality. This is a complex issue due to daily, seasonal and
annual variations in meteorology and there are large uncertainties.” It should be noted



that on most days, the contribution to local air quality from Asian sources is relatively
small, but on a few days per year the Asian contribution can be a large fraction of the
regulatory standard. There are three main pollutants of concern: ozone, particulate matter
and mercury. For ozone, a respiratory irritant, the average contribution from Asian
emissions to the 8-hour primary standard is in the range of 3-10% for the western U.S.
While this contribution is relatively modest, it will certainly increase in the future and,
when added to local pollution, it can push some areas over the air quality standard. On a
few days, we have seen even higher ozone enhancements due to Asian emissions, up to
37% of the standard.® For fine particulate matter, or PM2.5, which has significant
respiratory and cardiovascular impacts, the Asian contribution is 2-5% of the annual
standard, including dust and industrial pollution, but on a few days per year the impact
can be quite large. In the most extreme case, which occurred in April 2001, Asian dust
contributed approximately 50% of the particulate matter on a few days and resulted in
concentrations that exceeded the daily PM2.5 primary standard at several cities in the
western U.S.” For mercury, a potent neurotoxin, the best way to understand the Asian
contribution is to consider how much mercury deposition occurs, in both wet and dry
forms. The Asian industrial contribution is approximately 10-30% of the total deposition
across the US, with the highest contributions in Alaska and the western U.S.® For all of
these estimates, there are large uncertainties.

Finally, we turn to the question of what can the United States do to assist China in its
quest to develop more sustainably. For this question there are two parts to my response,
one focused on the traditional air pollutants, such as particulate matter, ozone, sulfur
dioxide and nitrogen oxides and the second on the greenhouse gases. For the traditional
air pollutants, high efficiency control technologies are available. The US can encourage
rapid implementation of these technologies by providing technical assistance. This could
be a win-win scenario for US industries involved in control technologies. Another
approach is to help Chinese policy makers understand the economic benefits of a clean
environment. For example the US could support joint research or symposia with China
to understand the significant economic and social benefits of clean air. | believe it is also
essential that we continue to support US based research on this issue, both as a means to
understand the air quality impacts within the US and also as a means of monitoring
Chinese compliance with future negotiated agreements”®.

On greenhouse gas emissions we have a very different set of issues. Here, current
technologies are not adequate and global leadership on the issue is lacking. China’s per
capita emissions of carbon dioxide are approximately 1/5" of those in the US, therefore it
is not reasonable, for both economic and equity reasons, to expect that China will control
its greenhouse gas emissions unilaterally. Given that the US is the largest per capita
emitter of greenhouse gasses and the largest global economy, it is paramount that we
show leadership on this issue by:

reducing our reliance on fossil fuels;

developing alternative energy sources;

making energy conservation a hallmark of our economy;

developing carbon sequestration strategies;

providing assistance to developing nations to implement these strategies; and,
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» participating fully in international negotiations on greenhouse gas reductions.
I believe these strategies are not only essential for stabilizing our climate, but will also
improve our national economy in the long-run.

This concludes my testimony. Again, | want to thank the commission for allowing me to
present my testimony today and | would be happy to answer any questions.
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® For ozone, particulate matter and mercury, estimating the contribution to local air
quality from distant sources is a complex process. To do this we use computer
simulations that model the emissions, the physical-chemical processes and the transport.
However before these models can be used, it must be evaluated against actual
environmental data. Thus the final result, come from a combination of the model and
observations. For ozone, Fiore et al (2002) estimate the ozone contribution from
European and Asian emissions to surface air quality in the US using 1995 emissions,
however there is good evidence that Chinese emissions have approximately doubled
since then (Richter et al., 2005). Fiore et al., (2008) estimate the ozone impact from Asia
using 2001 emissions. Zhang et al. (2008) show that the recent increase in Asian
emissions (2000-2006) has significantly increased the impact on surface ozone in the US.
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significant contribution to the fine particulate matter transported from Asia. This is also
consistent with the analysis of Heald et al (2007). The modeling of Chin and the analysis



of Fischer et al (2008) suggest that the Asian dust contribution in spring for the western
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