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This conference brings together scientists and policy makers to share information on environmental research in New York
State and its implications for policy making. The New York Energy $mart®™ Environmental program supports policy-relevant
research in order to enhance understanding of energy-related environmental issues. The program will highlight research on
air quality and related health issues, ecosystem responses to atmospheric pollutants, and proposed pollution control policies
affecting New York State. A series of panels, breakout and plenary sessions will focus on four key areas: particulate matter,
acid deposition, ozone and mercury. Results of NYSERDA/EMEP-sponsored and related research projects will be presented
in poster sessions throughout the two-day event. The plenary sessions will draw attention to major energy-related environ-
mental issues of the 21* century and offer recommendations for improving the effectiveness of science-based policy.
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NOTICE

The summaries of presentations found in these proceedings were approved by speakers at the conference on
Environmental Monitoring, Evaluation and Protection in New York: Linking Science and Policy, held on October
7-8, 2003 in Albany, New York. The papers reflect the opinions of the authors and do not necessarily reflect the opinions
of the conference sponsors or the State of New York.
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Environmental Monitoring, Evaluation and Protection in New York:
Linking Science and Policy

FOREWORD

These proceedings represent a summary of the
presentations at the conference on Environmental
Monitoring, Evaluation, and Protection in New York:
Linking Science and Policy, held October 7-8, 2003 in
Albany, New York. The PowerPoint slide presentations
from many of the session speakers are located on the
EMEP website
(www.nyserda.org/programs/environment/emep.asp).

The conference was made possible through a collaboration
of the following organizations:

Adirondack Council

Center for Clean Air Policy

Clean Air Task Force

Environmental Energy Alliance of New York

New York Academy of Sciences

New York State Departments of Environmental
Conservation, Health and Public Service

New York State Energy Research and
Development Authority (NYSERDA)

Northeast States for Coordinated Air Use
Management (NESCAUM)

U.S. Environmental Protection Agency

U.S. Geological Survey

There were over 220 conference attendees representing

a wide cross section of organizations involved in policy
making and scientific research. The conference highlighted
the environmental research that is being supported in New
York through NYSERDA’s Environmental Monitoring,
Evaluation and Protection (EMEP) Program, which is
funded through the New York Energy $mart*™ Program
(see Highlight Box). The conference brought together
scientists and policy makers to share ideas on critical
energy-related environmental issues in the region. This
helps to ensure that limited resources for environmental
research are used effectively, and most of all, that the
scientific information developed is relevant to the
formulation of environmental policy.

This is the third EMEP conference since its inception in
1998. The last conference focused on updates of EMEP
projects, environmental issues associated with distributed
generation, and information needs and future directions for
a multipollutant and multimedia environmental protection
strategy. This conference included sessions on increasing
the effectiveness of science-policy communication,
emissions control options, and energy-related environmen-
tal policy initiatives affecting New York State and the
region. Synthesis papers have been prepared to summarize
four sessions of the conference:

1. Fine particles: health effects, sources and
implications for New York State;

2. Ecosystem response to changing levels of sulfur,
nitrogen and mercury deposition;

3. Approaches to controlling particulate emissions
and co-pollutants, and economic implications;

4. Impact of nitrogen compounds on human health,
ecosystems and climate, and potential control
options.

We would like to thank the conference sponsors and the
many presenters and panelists who contributed to the
event and these proceedings. NYSERDA and its partners
in the EMEP program will continue to provide objective
research and a forum for exchange of science-based
information to help support sound environmental policy
making in New York and the region. Also, a variety of
new program products are now being produced to assist
in the dissemination of research results and to convey
information about current issues. In addition to project
final reports, new two-page “Project Updates” describe
each EMEP project and include recent findings and policy
implications. Short topical papers summarize pollution
associated with the generation of electricity which impact
New York State: ozone and fine particles, acid deposition,
and mercury. These products are available on the EMEP
website:
(www.nyserda.org/programs/environment/emep.asp).


www.nyserda.org/programs/environment/emep.asp
www.nyserda.org/programs/environment/emep.asp
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NEW YORK STATE ENVIRONMENTAL MONITORING,
EVALUATION AND PROTECTION: PROGRAM OVERVIEW

Energy production and use pose one of the greatest anthropogenic burdens on our environment. In
order to better understand these environmental impacts and how they could be mitigated, New York
State established an energy-related environmental research program in 1998, and began providing a
forum for exchange of research and policy information on issues ranging from acid rain, mercury
transport, ozone, and fine particulates. Program Opportunity Notices (PONs) are issued periodically
to seek proposals which address targeted research areas. Projects are reviewed and selected through a
competitive process. The program is guided by a steering committee comprised of representatives
from the New York State Departments of Environmental Conservation, Health, and Public Service;
the U.S. Environmental Protection Agency; the National Oceanic and Atmospheric Administration;
two utility associations; and an environmental/public interest group. A science advisory committee
provides technical support and evaluation of projects.




KEYNOTE PRESENTATION

Major Energy- and Air-Related Environmental Issues
for the 21st Century

John Bachmann
Associate Director, Science/Policy and New Programs Management Issues,
U.S. Environmental Protection Agency

The night sky is a good indicator
of where people are, where energy
1s used, and where we have air
pollution problems (Figure 1).
Although we have made progress in . o «(Global - e.g. climate change, stratospheric

Air Pollution Scales of Influence
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environment continues to challenge health, acid rain, visibility, nutrient
our ability to manage air quality. \ i loadings
Continued economic gI‘OWth will : : . ? —¢.¢ ozone, PM health, air toxies
need to go hand-in-hand with con- *Personal — indoor airfoutdoor penetration,

tinued efforts to reduce pollution, xS N e asthma
in order for our quality of life to be '
sustained.

Air Pollution Scales of Influence
Environmental problems such as

stratospheric ozone depletion, cli-
mate change, and bioaccumulative
toxics like dioxins and mercury Figure 1
exert influence over a global scale.
These problems are associated with
pollutants that travel long distances

across many physical and geopoliti- ‘\f h Ht'l S WO rke d ? T h e C A A

cal boundaries.

. 1970 vs 2000 emissions for criteria pollutants
On the regional scale—of great

concern to New York State—are
issues like tropospheric ozone, fine
particles, and the health effects
associated with those pollutants;
acid deposition; and visibility
impairment. Individual states
cannot solve these problems by
themselves. These are international
as well as national regional issues.

Ambient particulate matter and air
toxics also have a local component
that must be addressed. And, on an
even finer scale, we have the
personal or indoor environment,
which affects health problems such
as asthma.

Figure 2




Three Decades of Progress
History has shown that if we put
our national will to it, we can
— . - reduce emissions (Figure 2).
Progress Toward Clean Air 1970-2001 Carbon monoxide emissions have
Pollution Down While Growth Continues gone down substantially since
1970. Emissions of volatile organic
compounds (VOCs) are down,
sulfur dioxide (SO,) is down
significantly, and direct emissions
of particulate matter (PM) have
gone down as well. Lead was
effectively removed from the air,
once we took it out of gasoline.
Nitrogen oxide (NO,) emissions
have not changed much. What’s
remarkable is that during this
30-year period, which included
some notable improvements in air
quality, the economy grew, the
number of miles people drove
increased, energy consumption
went up, and the population grew
(Figure 3). We have been success-
ful in reducing emissions—
especially with automobiles, more
recently with power plants— and
we have decoupled the economy

CO Air Quality, 1982 — 2001 from traditional air pollution. But
iBassd on Annisal Ind Maximom 8-Roud Averages )

ultimately we have to strive for
“zero emissions” if we are to
continue this kind of growth in a
sustainable manner.

Carbon Monoxide (CO). If we
look at the national average of
carbon monoxide emissions, we see
tremendous improvement (Figure
4). Progress in New York City is
especially impressive, and part of
that is transportation management.
But the biggest reason is the

" cleaner automobile itself. So
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Figure 4 Ozone (O3). Ozone is a more

modest success story (Figure 5).
We clearly are better off today in
the eastern United States, after a
peak in 1988. But since then, we
have not seen much progress—
perhaps because we did not control
the regional component of NO,
emissions. We are about to do that



under a variety of programs, and
we expect to start making progress
on ozone again.

Acid Rain. The acid rain program
has had significant success in all
regions of the country. SO, emis-
sions— actual, monitored data at
the stack— show real results from
this marketbased program. And
sulfates are a major component of
fine particles. We’ve also had
progress on longterm acidifica-
tion—an issue of great importance
in New York State (Figure 6).
Because of the big reduction in
sulfate, we are beginning to chip
away at long-term acidification.
There still remains episodic
acidification, mostly associated
with nitrogen, and the Adirondack
region shows signs of being
sensitive to nitrogen. Nitrogen is
still an issue that will need to be
addressed.

Challenges Ahead

Particulate matter forces us to look
more holistically at air pollution
sources. Ambient particulate matter
has been associated with premature
death from heart and lung disease;
aggravation of heart and lung
diseases, such as asthma; cardiac
arrhythmias and heart attacks;
coughing, wheezing, and chronic
bronchitis; possibly even lung
cancer and infant mortality.

There are multiple bad actors in
this pollutant mix, and the whole
may be greater than the sum of its
parts. We do not understand some
of the toxicological results: sulfates
apparently do not have much innate
toxicity yet continue to be associat-
ed with health effects. At this time,
it is hard to identify any component
of PM that is not related to a
significant health effect.

What are the implications for
future maximum achievable control
technology (MACT) standards and
control approaches? We have
24-hour and annual ambient air
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quality standards. We have the
monitoring technology to move to
shorter averaging times. These
advances in monitoring— some of
which have come from New York
State—have been important.

One effect of particulate matter is
visibility. Obviously it affects
quality of life. It’s not just an
urban phenomenon— we have
regional haze.

And then there are the health
effects of ozone. New studies
show effects at levels below the air
quality standard. Ozone exposures
appear related to school absen-
teeism and to premature mortality
among the elderly. At least a part
Jib e ® in the Eas - of the increase in asthma might be
i ' coming from ozone. We do not
think it can explain the large
Figure 7 increase in asthma rates, but in any
case, ozone is a pollutant that we
are spending billions of dollars to
control (Figure 7).

Clear Skies with other air programs can improve ozone New York is relatively cleaner in

attainment significantly — but residual ‘sub-regional’ problems the amount of sulfur and particulate
matter emitted from energy
Countiss Exceading tha [ 4 b IFs g .
B-hour Cizone Standasd in 2001 i facilities, but we have a regional

particulate problem in the eastern
United States, and the Bronx and
Manbhattan are areas that do not
meet the PM standards. We see a
similar picture for ozone. There is
a persistent problem in California,
but another problem is Canada,
which I suspect explains part of
what we see in western New York.
We have an ozone annex to our air
quality agreement with Canada, and
we are going to be working on a
fine particle annex as well. We
have two mechanisms to address
regional transport. EPA’s preferred
Figure 8 strategy is multipollutant legislation
that addresses the power sector
first—that is, the Clear Skies
Initiative. This legislation also
would address SO,, NOy, and
mercury from the energy sector.
The second strategy is the Clean
Air Interstate Rule— a regulatory

I -7ttt uses current Clean




Air Act mechanisms, much like the
state implementation plan (SIP)
call, to achieve reductions. Figure 8
shows some estimates by EPA of
the potential environmental
improvements associated with these
programs.

What is causing the high levels

of PM2.5 in New York City? The
ambient PM in New York City

has a large organic and elemental
carbon component, some nitrate,
and ammonium. It also has a large
sulfate component. While research
to try to identify the specific
sources contributing to this
ambient PM is still underway, we
know we have local sources of PM,
especially of organic carbon
(Figure 9). A large contributor of
black carbon is diesel engines. In
the wintertime, the region uses a
fair amount of oil for heating,
which also contributes to the
PM2.5 problem.

New research on health effects is
underscoring the significance of
roadway vehicles. Data from the
Southern California PM Supersite
show a high concentration of
particle number right next to the
freeway, with levels of particle
number, black carbon, and carbon
monoxide dropping significantly

as you move away from the free-
way (Figure 10). There is extensive
research going on now to attempt to
better understand these exposure
relationships.

Urban Planning

Health effects research raises
another question: what about the
design of the built environment?
If you know that traffic affects
quality of life, what does that
suggest about urban planning?
Increasingly, architects are coming
to experts in air pollution and
talking about how urban planning
can deal with air pollution.

Trees in a city remove ozone
and PM—one of the reasons air
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SURFACE OZONE ENHANCEMENTS CAUSED BY
ANTHROPOGENIC EMISSIONS FROM DIFFERENT CONTINENTS

Mo horth Amancan Anthiopogenic Emissons

—all -

Mo Europesn Anthiopogenio Emissons

Figure 11

pollution today is lower in urban
areas. Trees also cool the urban area,
and cooling reduces emissions: the
evaporative losses from VOCs,
which also come from trees, actually
go down. So the net effect of trees in
the urban environment is undoubtedly
positive. When you prepare your SIP
for 10 years from now, will urban
forestry be part of the plan? It may
be, and New York and some other
states are considering it.

Climate Interaction

Conventional air pollutants—Iike
carbon monoxide, ozone, and black
carbon, but also particles and sul-
fates— are a factor in climate. If we
run a model in which we zero out
North American emissions, air
quality improves. Yet winds come
across the ocean and hit the United
States that are sometimes on the
order of three and four parts per
billion of ozone. Studies suggest that
ozone background is two to four
times higher today than it was in
preindustrial times (Figure 11).

GEOS-CHEM model,
July 1997

(zero-out)

(zero-out)

(zero-out)

Li et al. [2001, JGR]

What pollutant will be best to control
to reduce this ozone? NO, control
would reduce ozone—absolutely.
But somewhat equally effective
would be to reduce methane, and
reducing methane is more important
for climate change mitigation.
Methane reduction on a global scale
actually seems to reduce ozone, at
least in models. If that’s so, there’s
a link between climate and air
pollution. If we see the link, we
adopt the methane strategy over

the equally effective air pollution
strategy of regional or global

NOy reductions.

Black carbon is also a potentially
significant climate forcer—more
important, possibly, in terms of fine
particle standards, than some of the
other particles we control, like
sulfates. Sulfates may contribute

to cooling, and reducing sulfur for
health reasons and visibility reasons
will also reduce the amount of net
cooling from air pollution control.

Another challenge will be apportion-
ing contributions and effects of air
pollution to major sources.
Researchers are trying to separate
out the effects from vehicles, power
plants, wood-burning stoves, and
other factors. This type of source
apportionment analysis is needed to
help develop air quality management
strategies.

Alternative Futures and Trends

We need to stop looking narrowly at
air quality and look more broadly at
total urban planning and the total
environment—energy, agriculture,
transportation, and multimedia
issues. We know that integrated and
marketoriented approaches are good,
costeffective ways, and we want
them to accelerate progress.

Looking to the future, international
global air pollution and climate
issues will likely receive increasing
attention as new research findings
emerge, and as we begin to shift
focus from the more “manageable”
local and regional issues that we
have been addressing over the past
few decades. We will need to see air
quality management integrated into
larger societal programs, like smart
growth and urban planning. Local
and voluntary programs, like many
of the efforts here in New York State,
will become more significant. Lastly,
we need to track the results of these
initiatives to prove that they really do
benefit society in the way we hoped.
Our challenges in the future are
significant and we are faced with
increasingly complex, interrelated
systems spanning in many cases
international borders, yet history

has shown that if we put our will to
it and combine forces of innovation
with sound government policies, we
can improve air quality while our
economy continues to grow.



SESSION A

Air Quality and Related Health Research:
Particulates (PM) and Co-Pollutants

The atmospheric and health science of airborne
particles is a timely subject for informing public
policy for air quality management. The
Environmental Protection Agency is completing its
review of the science relevant to revising the National
Ambient Air Quality Standards (NAAQS) for
particulate matter (PM); the agency is preparing the
fifth revision of its Criteria Document (e.g. EPA,
2003), and released it’s draft Staff Paper (EPA, 2003)
recommending such revisions. At the same time, the
implementation of the current standards implies that
states, including New York, which anticipate regions
that will be in PM non-attainment, are in the process
of planning management approaches to reduce
emissions of PM and its precursors beginning in
2005 to decrease the concentrations of resulting

PM in order to achieve the national standard.

The 2003 NYSERDA Conference on Environmental
Monitoring, Evaluation and Protection in New York
has provided an important “snap-shot” of research
progress on PM and its consequences on human
health. The session was introduced by James Vickery,
Acting Director of EPA’s research program on PM.
Ellen Burkhard of NYSERDA added a New York
overview and perspective to the session, taking into
account the NYSERDA sponsored research programs.
The session’s four major presentations summarized
research progress in characterizing PM in New York,
especially fine particles (PM> 5), as well as the
potential for human health effects from PM exposure.

Mr. Vickery described a recent assessment of PM
policy relevant atmospheric science prepared by
NARSTO (2003). This assessment was prepared

by more than 19 principal authors, under the chair-
manship of Mr. Vickery, Ms. Marjorie Shepherd of
Environment Canada, and Prof. Peter McMurry of the
University of Minnesota. The report sets the stage for
this conference by providing perspective on a number
of subjects required for addressing the management
of PM. These topics include ambient observations,
atmospheric processes involving PM, emission
inventories, air quality modeling, and a summary

of the state of knowledge on PM health effects and
visibility.

The NARSTO assessment discussed the importance
of improving current knowledge about PM chemistry,
and its spatial and temporal distributions as a basis
for understanding the origins and variation of PM in
New York and its neighbors. The limitations in
knowledge about the carbon fraction of PM, and the
value in developing regional or local conceptual
models describing PM are key themes coming from
this report.

The first presentation was given by Prof. Ken
Demerjian of the State University of New York,
Albany. Prof. Demerjian described the research
results emerging from the New York “Supersite”.
This strategic ambient monitoring research program
is co-sponsored by NYSERDA, the New York State
Department of Environmental Conservation (NY'S-
DEC), and EPA to provide highly time-resolved
chemical and physical characterization of PMj s, its
precursors, and other photochemically active gases
and priority pollutants in the New York region. The
aerosol characterization program consists of three air
measurement stations in New York State located at
New York City, Whiteface Mountain and Pinnacle
State Park. The use of the three sites allows for

the study of regional background and transport
phenomena relative to the urban location which has
numerous additional local sources.

The presentation focused mainly on the work in
progress in New York City for the fall 2000 to

fall 2002 sampling period. Results indicate that

the principal sources of PM in the State stem from
the production and use of energy, including the
combustion of fossil fuels. The study showed a large
organic carbon component of fine particles sampled
in the city, mixed with sulfate, nitrate and ammoni-
um. The source of the organic and black carbon
fractions of PM; 5 are associated mainly with motor
vehicle emissions, a substantial portion of which is
from heavy duty trucks and buses.

During the sampling period, PM; 5 mass was general-
ly high in summer and is greatest in July but also
high in January. The fraction of aerosol mass due to
sulfate and organics were greatest in summer while
the nitrate fraction was highest in winter and lowest



in summer (Figure 1). These pat-
terns are consistent with increased
photochemical activity in summer
and cooler temperatures in winter
causing condensation of

PM2.5 Fractional Composition by Month semivolatile nitrate species onto
particles. Measurements of H,SOy4

Queens, NY September 2000 — October 2002 in aerosols, SO, and OH for the
Queens site indicate significant
H,SO,4 production potential
during summer (Figure 2), further
illustrating the importance of local
SO, sources to observed sulfate in
PMj, 5 in NYC (note: this is from
power-point presentation, but not
covered at conference due to time
constraints).

Dr. Demerjian described a success-
ful program to test the use of
natural gas fuel and ultra-low sulfur
diesel with continuously regenera-
tive traps (CRTs) on conventional
diesel buses in New York City.

The program showed a dramatic
reduction in PM and SO, emissions
compared to conventional diesel
buses with no after treatment

Diurnal Box Plot of SO, Production Rates, devices. Buses with each of these

ng/m? hr'as Calculated from (OH-SO, reaction) technologies, as well as conven-
2 tional diesel buses, are significant

emitters of organic PM. CNG buses
had an increase in formaldehyde
and methane emissions. The diesel
buses with CRTs had the same total
NO,, but emissions shifted to high-
er NO,/NO ratio. NO, emissions
from CNG buses increased along

with methane and formaldehyde

emissions. The carbonaceous gases
== i may be managed readily by adding
has E ; E E B
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Sulfate OH Production Rate, ug/m3 hr-1

an oxidation catalyst converter to
- the bus exhaust but the increased
10 11 12 13 14 15 16 17 18 19 20 21 22 23 NOX emissions remain an issue.
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The study also showed a significant
Figure A-2 reduction in SO, emissions from
vehicles using ultra-low S diesel
without after treatment devices.
Planned decreases in sulfur content
of transportation diesel fuels in
2006 are expected to reduce some
of the local SO, and primary
sulfate emissions to further
decrease PMj 5 levels in the city.




Moreover, the use of this fuel will allow the installation
of emission control devices such as continuously regener-
ating traps (CRTs) and significantly reduce PM and
VOCs from vehicle emissions.

Future Supersite activities are needed to support: PM
model development and evaluation; upcoming SIP calls;
health effects studies; accountability in air quality man-
agement; and studies of regional transport of PM> 5, O3,
and precursors, and related source attribution studies.

A second important component of the supersite program
was the testing and evaluation of new measurement
techniques that complement or supplement filter based
monitoring technologies. The program evaluated a
number of semi-continuous methods for characterizing
fine particles, including the TEOM, sulfate and nitrate
instruments and the (Aerodyne) aerosol spectrometer.
Even though some questions remain about instrumenta-
tion performance, this array of instrumentation is likely
to replace filter based methods for monitoring in the next
several years.

As a follow on to the discussion of the results from the
supersite program, Prof. Phil Hopke gave the second
presentation describing recent progress in air quality
modeling using PM receptor techniques. These methods
are being used to complement source-based models to
identify sources of particles, and their precursor gases,
particularly SO,. The method favored by Prof. Hopke is
“positive matrix factorization (PMF)”. This method is
distinct from the chemical mass balance approach in that
it does not require a priori source profile information for
its application. PMF has been applied to a number of sites
in the Northeast, as illustrated for a rural location,
Brigantine, NJ. PM at this site derives from both local
influences in the greater New York metropolitan area, and
distant sources, whose effect depends on the long-range
atmospheric transport of pollution. For Brigantine, a
seasonal analysis indicated that the carbon fraction was
found to have about ten statistically “unique” source
signatures. Sulfate, a component believed to be produced
in the air from SO, oxidation, was found to have two
signatures, which were associated with the S/Se ratio
(Se is often used as a tracer for coal combustion). The
analysis suggested that the sulfate components were
identified with a photochemically dominated signal in
summer, and a non-photochemical component in winter.
Evidently an enriched organic component emerged with
the sulfate component in summer, possibly suggesting

a secondary origin for the organic species during the
summer months. The origins of the sulfate components
were investigated further using air mass flow patterns
estimated from trajectory analysis (Figure 3).

The results from the Brigantine site illustrate the value

of PMF as a complement to source based air quality
modeling. The receptor modeling techniques have been
limited in the past to identification of sources of primary
particle emissions. The new results show progress in
adding to this capability for identifying major sources of
precursor gases such as SO,. Professor Hopke will be
applying PMF and other techniques to New York State air
quality data in a project funded by EPA and NYSERDA.

The latter part of the session shifted to a discussion of
research on the health effects associated with exposure to
ambient particles. Dr. Mort Lippmann gave an overview
of the current knowledge about the exposure and health
effects of particles. He described the human respiratory
track, deposition of particles in the lungs as a function
of particle size and the known removal mechanisms for
particles in the lungs. He summarized the large body of
recent analysis of data reported in the literature, and
surveyed in the recent draft EPA PM Criteria document
(2003). These studies continue to show a significant
association between ambient PM and adverse respiratory
and cardiovascular health effects.

It is widely known that people in the U.S. spend more
than 80% of their time indoors, but epidemiological evi-
dence continues to associate outdoor PM concentrations
with mortality and morbidity risks. The indoor-outdoor
paradox has been resolved by separating the outdoor air
component that penetrates indoors from the indoor source
component. Using this hypothesis, the epidemiological
association between mortality and morbidity and PM
concentrations can be rationalized.

Investigation of the health effects of PM has continued
through a large number of epidemiological analyses, and
increasingly refined toxicological studies. Investigations
suggest the association with concentrations of both fine
and coarse particles, and potentially, the so-called ultra-
fine particles. However, interactions with “toxic” species
have not been identified.

The support for maintaining an ambient air quality
standard based on PM mass concentration continues to
rely primarily on the expanding epidemiological results
and corroborating toxicological studies. A number of new
studies have been reported, and re-analyses of older
results has taken place, including major efforts sponsored
by the Health Effects Institute. The analyses of data have
revealed issues in the basic statistical packages involving
a procedure called the generalized analytical method,
“GAMS?”. This procedure was applied to large historical
data sets in several cases; the initial application was
found to contain errors. With subsequent reanalysis, the
initial epidemiological results were largely verified. These



indicate that short-term mortality
and long term mortality, and mor-
bidity effects of PM exposure yield
a risk to humans.

Recent multi-pollutant analyses
point to a PM component as found
in the single PM pollutant cases;
effects of exposure to gases are
additive but do not decrease the
influence of PM. There is a
suggestion that SO, is a surrogate
for ultrafine particle exposure, but
this is yet to be verified.

There is also concern about defin-
ing the role of background PM
concentrations on defining an
ambient air quality standard.
However, Dr. Lippmann did not
elaborate on the difficulties of
defining or establishing a PM
background for different parts of
the U.S. In any case, the current
knowledge about PM indicates
that the fine particle ambient air
quality standard based on mass
concentration is supported.
Evidence suggests that the PM g
standard should be refined to focus
on mass concentration of coarse
particles, defined operationally as
the range between 2.5 pm and

10 pm. diameter.

Dr Lippmann ended with a summa-
ry of unresolved problems in char-
acterizing health effects of ambient
air pollution. These include: the
lack of conclusive biological
mechanisms for PM-related effects;
potential confounding by co-pollu-
tants; evaluation of the effects of
components, surface coatings, or
other characteristics of PM; the
shape of the concentration-response
relationships; methodological
uncertainties in epidemiological
analyses; the extent of life-span
shortening; characterization of
annual and daily background
concentrations; understanding of
the effects of coarse fraction PM,
and effects of air toxics.
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The last paper of the session presented by Dr. Mark Utell
followed Dr. Lippmann’s discussion. Dr. Utell described
recent progress on the plausible biological mechanisms
through which potentially toxic components of PM could
influence human health. The targets for adverse human
response to PM exposure focus on the respiratory system,
and the cardiovascular system (Figure 4).

There has been significant progress in characterizing

the PM physical and chemical properties with (a) the
cardiovascular interaction mechanism, (b) aspects of
inflammation and altered immunity response, and (c) the
influence of oxidative stress as a systemic effect from
reactive oxygen species. Biological mechanisms appear
to follow from endothelial injury, pulmonary and extra-
pulmonary inflammation and increased oxidation from
pollutant interactions, some of which have been examined
in animal studies. Effects also appear in the vascular tone
of the heart, and alter the autonomic nervous system.
Asthmatics appear to be particularly sensitive to
inflammation in the bronchi, where extra-pulmonary
tissue is affected influencing in turn the heart and brain
tissue. Ultrafine particles appear to be of particular
concern in these cases. Of the many hypotheses for
human health outcomes, evidence suggests that workers
should continue to focus research priorities to study the
influence of ultrafine particles and certain soluble metals
but as of yet, none of the major hypotheses identified in
Atmospheric Observations: Helping Build A Scientific
Basis For Decisions Related to Airborne Particulate
Matter (Greenbaum and Albriton, 1998) can be ruled out.

Given the recent progress on possible mechanisms for
PM influence on biological processes, the path forward
looks to investigation to refined identification of the
hazardous components of PM, including the molecular
toxicity of components, the sub-population susceptibility
(e.g., abnormal blood vessels, and people with respiratory
system disease), and especially the cardiovascular
response to PM exposure.

Conclusions

Taken in total, Session A provided a valuable picture

of recent progress in the atmospheric science addressing
the origins and processing of particulate matter in the
atmosphere that is relevant to managing air pollution in
New York. The presentations in the session also provided
important insight into the influence on human health
from exposure to particulate matter in outdoor air. The
insights given by key investigators sponsored in part

by NYSERDA have contributed substantially to the
expansion of knowledge on these subjects.

There were two areas of large uncertainty associated
with ambient particle concentrations, and sources. The
first of these concerns carbon, and the second relates to
particulate nitrate.

The results of measurements in New York City clearly
indicate the importance of carbon, which is comparable
in concentration to sulfate. There appear to be insufficient
observations in other urban areas of New York to
establish the importance of carbon away from New York
City. Measurement methods are needed to differentiate
between black carbon and organic carbon, and between
the semi-volatile and the stable condensable components.
Because carbon is so important to PM chemistry, these
measurement issues need to be addressed, and detailed
speciation of the carbon fraction needs to be undertaken,
using mass spectroscopic techniques combined with
separation by gas or liquid chromatography. Since 20% or
less of the organic fraction has been identified, particular
attention to speciation is needed for both the condensable
fraction and the semi-volatile components. Adjunct with
this need, there is concern that differentiation of biogenic
and anthropogenic sources of carbon be clarified and
apportioned to various source types.

Nitrate chemistry is complicated by the equilibrium
between sulfate, ammonium, nitrate, nitric acid and
ammonia. The relatively large nitrate component found
in New York City suggests the need for detailed investi-
gation of this equilibrium, including careful measurement
of NH3, in combination with the other components. With
complete concentration data, one can use sulfate-nitrate
equilibrium calculations to establish the response of the
New York particles to changes in NH3 and HNOs5.

The two papers discussing the status of knowledge of
PM health effects indicate that further acute and chronic
epidemiological studies would be made more valuable
with knowledge of toxicity mechanisms. Advancing the
understanding of possible health effects of PM now
requires that significant progress be made in establishing
key mechanisms that can be tested in studies of popula-
tions exposed to different kinds of ambient PM. The Utell
work exemplifies important progress in knowledge about
PM and cardiovascular disease. Expanded toxicity studies
for other mechanisms, noted for example in NARSTO
(2003) are warranted at high priority.

Session A Summary was prepared by Dr. George Hidy. Dr. Hidy is the principal of
Aerochem Associates and serves as a Science Advisor to the EMEP Program.
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SESSION B

Ecosystem Response to Deposition of Sulfur, Nitrogen, and Mercury

Trends in atmospheric emissions associated with
fossil fuel combustion have changed dramatically
over the past century. Recent emissions reduc-
tions have produced changes in deposition that
provide the opportunity to evaluate how ecosys-
tems respond to pollution levels and the extent to
which recovery has occurred. Co-chaired by
Kathleen Weathers, Forest Ecologist, Institute of
Ecosystem Studies, and Mark Watson, Senior
Project Manager, NYSERDA, this session of the
2003 NYSERDA Conference on Environmental
Monitoring, Evaluation and Protection in Albany
focused on ecosystem response to changing
levels of sulfur, nitrogen, and mercury in New
York State.

A Road Map for NYSERDA’s EMEP Program
Watson outlined information gaps that research
projects sponsored by the Environmental
Monitoring, Evaluation, and Protection program
are addressing through monitoring, field and
process studies, syntheses and assessments, and
modeling.

Monitoring
* Through its 52-lake long-term monitoring
program, the Adirondack Lakes Survey
Corporation is tracking the response of
Adirondack lakes and streams to changes
in atmospheric deposition.

The Institute of Ecosystem Studies is studying
the response of forests to experimentally
enhanced nitrogen deposition and assessing
the long-term effects of chronic nitrogen
deposition in the Hudson Valley.

The Adirondack Cooperative Loon Program is
measuring mercury exposure in more than

40 Adirondack lakes. This project will provide
data to evaluate the relationship between
methyl mercury availability and the health

of loon populations.

The New York Department of Environmental
Conservation is monitoring mercury concen-
trations in fish in over 125 New York lakes.
The program will provide data to the State’s
Department of Health to inform fish consump-
tion advisories.

* NYSERDA is providing short-term funding
for New York State's two Mercury Deposition
Network sites, Huntington Forest in the
Adirondacks and Biscuit Brook in the
Catskills.

Field and process studies

* Tetra Tech has used a mass balance model
to quantify mercury inputs, outputs, and
cycling in Sunday Lake, a drainage lake in
the Adirondacks. The model accounts for
influences on mercury cycling and accumula-
tion in fish.

The SUNY College of Environmental Science
and Forestry is examining sediment cores to
assess the controls on the fate of sulfate, the
contribution to watershed nitrogen by speckled
alder, and the history of mercury deposition.

The SUNY College of Environmental Science
and Forestry is also using a small watershed
approach and an integrated model to predict
patterns of acidification in the Adirondacks.
This long-term study serves as a baseline for
similar research in the region.

The U.S. Geological Survey is studying the
Black River and Oswegatchie River water-
sheds of the western Adirondack region to
improve characterizations of the acid-base
status of New York watersheds.

The U.S. Geological Survey is also evaluating
the use of isotopes to differentiate sources of
atmospheric nitrogen and inputs of anthro-
pogenic nitrogen to land and surface waters.

Synthesis and assessments

» The Hubbard Brook Research Foundation has
completed a project evaluating the multiple
sources of nitrogen and its effects across
New York and New England. The synthesis
includes an assessment of potential mitigation
strategies.

* E&S Environmental Chemistry is using
research, monitoring, and modeling results
to estimate the response of lakes in the
Adirondacks to varying levels of deposition.
The study will also identify regions and
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watershed types that are unlikely
to recover.

The U.S. Geological Survey has
modeled projected recovery of
surface water chemistry in
Adirondack lakes and streams,
and has created an integrated
database for the Web.

The U.S. Geological Survey also
studied whether spatial patterns
of aquatic biota in the Neversink
River in the Catskills have
changed with changes in surface
water chemistry.

Modeling
* Atmospheric and Environmental
Research, Inc., used a model to
determine the relative contribu-
tions of local emissions versus
long-range transport to mercury
deposition in New York State.

The University at Albany is
using atmospheric models to
evaluate the transport, transfor-
mation, and deposition of mer-
cury in New York State.

Resources for the Future is
analyzing the benefits and

costs associated with potential
emissions reduction policies for
sulfur dioxide, nitrogen oxides,
and carbon dioxide from the
electricity sector.

Atmospheric Emissions and
Deposition in the East

Kathleen Weathers, Forest
Ecologist, Institute of Ecosystem
Studies, described emissions and
deposition of sulfur dioxide (SO,)
and nitrogen oxides (NOx) in the
31 states of the eastern United
States from 1991 to 2000. NOy
emissions showed very little
decline, whereas SO, emissions
decreased by 30%. The largest
declines in emissions occurred in
the electric utility sector, compared
with vehicles and other sources; the
relative contribution of vehicular
NOy emissions has increased.



Weathers and her colleagues find statistically signifi-
cant relationships between SO, emissions and vol-
ume-weighted sulfate concentrations in precipitation;
and between SO, emissions and dry deposition of
sulfur. However, data from Whiteface Mountain,
New York, do not indicate a relationship between
emissions reductions and the concentrations and
deposition of sulfur in cloud water.

Until recently, according to Weathers, no strong
relationship had been identified between NOx
emissions and nitrogen concentrations in precipitation
or air. However, Butler et al. (2003) recently showed
that a 50% decline in total NOx emissions from all
sources should result in an approximately 38%
decline in nitrate levels in precipitation and deposi-
tion. A 50% reduction in nonvehicle emissions would
lead to a 19% to 22% decrease. Thus, reducing NOx
emissions is predicted to have 75% to 95% efficiency
in reducing precipitation nitrate concentrations,
depending on the source of the reduction. These
findings have important consequences for policies
aimed at reducing nitrogen pollution and its
associated effects.

Surface Water Chemistry in the Adirondacks
Karen Roy, Program Manager, Adirondack Lakes
Survey Corporation, presented results on water
chemistry trends for lakes and streams in the
Adirondacks, quantifying the extent to which surface
waters are improving in response to changes in acidic
deposition. Based on data from 48 Adirondack lakes
for 1992-2000 and from 16 lakes for 1982-2000, the
trend analysis indicates the following:

» widespread improvement in surface water sulfate;
« varied improvement in surface water nitrate;

 improved acid-neutralizing capacity (ANC) in
29 lakes;

e decreased toxic aluminum in 28 lakes; and
* increased pH in 18 lakes, with 2 lakes decreasing.

Recovery is starting, according to Roy, but the rate
of improvement is slow, and chemical conditions are
still critical in many lakes. For example, in 2000,
compared with what is considered hospitable to
aquatic biota, 34 of 48 lakes had mean ANC below
50 peq/L; average pH was less than 5.5 in 23 lakes;
and toxic Al was over 2 pumol/L in 16 lakes. Roy and
her colleagues estimate that it may be decades before
many lakes reach a target ANC value of 50 peqg/L
(Figure B-1); the findings were published in
Environmental Science and Technology in May 2003.

At about the same time, the Environmental Protection
Agency published a report on acidification trends in
the northeastern United States, including the
Adirondacks, the headlines for which made broad
claims of recovery. Crucial differences between the
two surveys were lake size and summer versus year-
round sampling; moreover, EPA’s definition of acidi-
fied waters would give a more favorable picture of
chemical recovery. The details of the report show a
large number of Adirondack waters whose ANC is
30-40 in summer drop to critical levels-at or below
zero ANC-during spring snowmelt, meaning that for
the Adirondacks, a summer ANC level of 30-40, as
opposed to 0, may be needed to protect waters year-
round (Figure B-2). Year-round data generated by the
Adirondack Long-Term Monitoring program permit
such important, more detailed analyses.

Roy also reported findings on three streams moni-
tored weekly since 1992, which concluded that
flow variation plays a significant role in chemistry
changes. The limited chemistry data were individual
to each stream, however, and researchers could not
conclusively relate stream chemistry responses to
atmospheric deposition changes in the region.

Surface Water Chemistry Trends in the Catskills
and Adirondacks

Douglas A. Burns, Research Hydrologist, U.S.
Geological Survey, compared water chemistry in the
Catskills (5 streams) and the Adirondacks (12 lakes).
Burns offered several cautions about the use of trend
analysis:

* Trend analysis should use appropriate statistical
techniques. For example, linear regression analysis
would not be appropriate unless the data are
normally distributed.

* If trend analysis is conducted with fewer than
10 years of data, the outcomes are very sensitive
to anomalous years. Ideally, 15 or more years of
data would be used in trend analysis.

* Flow correction may be necessary for some chem-
istry data. For example, nitrate and acid-neutraliz-
ing capacity (ANC) are very flow-sensitive.

For both the Catskills and the Adirondacks sites,
precipitation sulfate and nitrate decreased and pH
increased slightly from 1984 to 2001. Since 1992,
sulfate and nitrate have decreased, and pH and ANC
have increased (Figure B-3a), consistent with results
presented by Karen Roy.

Comparing the chemistry trends, Burns found that
temporal trends in streamwater sulfate are well
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correlated between the Adirondacks
and Catskills (Figure B-3b). This
suggests that regional trends in
precipitation chemistry are a major
driver of streamwater chemistry.
Conversely, streamwater nitrate,

Precipitation — Annual Trends pH, and ANC are not well correlat-

ed between the two regions,
suggesting that these chemical
. )= - h ..
SO, NO;, pH attributes may be more sensitive
- ke 92:01 o201 EXRN to local conditions.
- Burns and his colleagues are
comparing soil and vegetation data
: to see why streamwater nitrate
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NT NT +0.01 retention of nitrogen and surface
-0.94 NT +0.01 water nitrate concentrations. Soils

under sugar maple stands, for
example, have lower carbon-to-
Figure B-3 nitrogen ratios and higher nitrifica-
tion rates. If sugar maple declines
in the future because of nutrient,
insect, and climate stress, the
resultant changes in tree stand
composition may affect nitrate-
driven acidification.
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cation exchange, and in-lake
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This explains, in part, why ANC
trends do not simply track trends
in sulfate deposition.

Biological Response in the
Adirondacks

Sandra Nierzwicki-Bauer, Director,
Darrin Fresh Water Institute, RPI,
discussed how aquatic biota are
responding to surface water trends.
In 1994, the Adirondack Effects
Assessment Program was estab-
lished to evaluate the effectiveness
of the Clean Air Act Amendments
of 1990 by determining the
relationships between changes in
water chemistry and aquatic biota.
Nierzwicki-Bauer and colleagues
sampled 30 lakes from the
Adirondack Lakes Survey
Corporation sites. Data collected
between 1994 and 2001 show the
following:

* a positive relationship between
lake pH and species richness of
phytoplankton and zooplankton
(Figure B-4);

* a positive relationship between
lake pH and aquatic macrophyte
species richness in drainage
lakes (but not seepage lakes);
and

* both positive and negative
correlations between water
chemistry and specific bacteria
in microbial communities.

Results from Brooktrout Lake, a
case study, show the same surface
water trends as the larger popula-
tion of lakes but strongly seasonal
patterns in nitrate, with pronounced
decreases during the summer grow-
ing season (Figures B-5a, B-5b).

Brooktrout Lake also shows
increasing trophic states and
declining dissolved oxygen and
light extinction during summer,
suggesting that nitrate trends are
influenced by lake productivity.
The findings from the case study
imply that aquatic biota may have
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Mercury Retention Based Upon Sediment Patterns of Eight Adirondack Lakes
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had elevated levels of mercury that
increased with age

and decreased with water pH. A

Har (gl
¥

relationship also existed between
mercury bioconcentration and dis-
solved organic carbon (DOC) in lakes:
the bioconcentration factor decreased

as lake DOC increased. Thus it appears
that DOC is important in the transport
of mercury to surface waters but may

CHaHg" (hol)

bind up mercury and reduce its
bioavailability.

Lake sediment patterns show that
mercury increased from 1800 to the

late 1900s but has been decreasing
over the past decade in response to

lower mercury emissions. An analysis

DOC (mg CA)

of sediment patterns for eight lakes
shows a strong positive relationship
between mercury flux and the ratio of
watershed area to lake surface area.

Plotted over time, these data suggest
that mercury retention has decreased in
the past 150 years, though the reasons
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for this are not yet well understood
(Figure B-6).

The Sunday Lake watershed has been
intensively studied. Over three years,
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Figure B-6
Comparison of Deposition Levels in Sunday Lake Watershed

an important effect on water chemistry. Nierzwicki-Bauer
concludes that biotic compartments should be better
integrated into models in order to more accurately predict
ecosystem response to changes in acidic deposition.

Mercury Transport and Transportation in Ecosystems
Charles T. Driscoll, Professor of Civil and Environmental
Engineering, Syracuse University, summarized the find-
ings on mercury in the Sunday Lake watershed in the
Adirondacks. In the 1990s, a study of water column and
fish mercury concentrations in 32 lakes found that methyl
mercury in water was strongly correlated with dissolved
organic carbon, and that lakes whose lower layers were
deficient in oxygen had higher levels of methyl mercury
than well-oxygenated waters. Yellow perch in these lakes

Desp Peat

Driscoll and his colleagues sampled
mercury in groundwater and in the
aquatic food chain. They found signifi-
cant differences in the mercury cycling
in peatlands and riparian wetlands
within the watershed. Although
peatlands have low levels of total
mercury, most of it appeared as methyl mercury. The
peatlands are not well hydrologically

connected to adjacent surface waters. Conversely, the
riparian wetlands show high levels of total and methyl
mercury and are well connected. Thus, even though only
10% of water flows through them, riparian wetlands
produce a large amount of methyl mercury and account
for a large contribution to the total supply of methyl
mercury to Sunday Lake.

Mass balance work for Sunday Lake shows a substantial
contribution of mercury in litterfall. In fact, dry deposi-
tion accounts for fully two-thirds of mercury input,
indicating a need for better estimates of dry deposition.

Session B Summary was prepared by Kathy Fallon Lambert. Ms. Lambert is the President of Ecologic:
Analysis and Communications, and is a member of the EMEP outreach and communications team.




SESSION C

Control of Particulates and Co-Pollutants:
Technology Options and Costs

This session of the 2003 NYSERDA Conference
on Environmental Monitoring, Evaluation and
Protection in Albany considered technical and
policy approaches for controlling particulate
emissions (PM) and the economic implications.
Sandra Meier, Associate Director, Environmental
Energy Alliance of New York, chaired the
session. Presenters addressed four areas of
interest to policymakers who are preparing state
implementation plans (SIPs) to meet National
Ambient Air Quality Standards for both ozone
and particulate matter (PM): accurate baseline
emissions inventories for PM and its precursors,
the available technologies and associated costs
for controlling emissions from the electric utility
sector, emissions from the mobile source sector,
and emissions reduction credits process for new,
small-scale combined heat and power projects.

Status of Particulate Matter Emissions
Inventories

Phil Lorang, Group Leader for Emission Factors
and Inventories, Office of Air Quality Planning
and Standards, U.S. Environmental Protection
Agency (EPA), described the roles played by
states, regional planning organizations, and
industry in preparing inventories from informa-
tion about point, area, and mobile sources.
Emissions data, generally annual, are combined
with other information to develop inputs for
modeling purposes. Spatial and temporal alloca-
tion factors are then used to provide an inventory
that has finer resolution in both space and time
so that grid models can develop hourly, daily,
episodic, seasonal, and yearly predictions.

A new consolidated emissions reporting rule

of the Environmental Protection Agency (EPA)
requires states to include the “condensable”
fraction of PM, thereby improving the accuracy
of reported PM data. Recent investments by
regional planning organizations in inventory
development and quality assurance will also
result in more accurate estimates of emissions.
The better data are expected to be incorporated in
the draft 2002 National Emission Inventory, to be
released in fall 2004.

Because of its complexity, the New York City
metropolitan area may be poorly represented by
the standard national methods used to estimate
emissions from area sources. For example, the
inventory shows significant residential coal use
in New York State even though the residential
sector has switched to other fuels. Also at issue
are the correct estimates of condensable PM.
Based on dilution tunnel tests sponsored by
NYSERDA and others, it appears that EPA’s
PM-2.5 emissions factor for natural gas—fired
sources is about 25 times the measured value. It
also appears that New York State needs to collect
more accurate information on the stack heights of
point sources.

Lorang noted that the emissions inventories have
dramatically improved over the years and that the
2002 inventory, when ready, should be a substan-
tial improvement over the previous efforts.

Utility PM and Precursor Emissions and
Multipollutant Control Options

Praveen K. Amar, Director of Science and Policy,
Northeast States for Coordinated Air Use
Management, covered the regulatory landscape
for emissions of SO,, NOx, PM, and mercury
from the electric utility sector. Based on case
studies of control technologies for NOyx and SO,
from power plants from the 1940s to 2000, a
recent report showed that regulation with
well-defined targets and deadlines drives the
development and implementation of control
technologies: technological innovation follows,
rather than precedes, regulatory requirements.
Additionally, early estimates of the costs
imposed by new regulation have dramatically
overstated actual compliance costs. If used to
establish emissions reduction requirements,
faulty initial cost estimates could lead to weak
regulatory policies and a lower level of
environmental protection.

Analysis of the seasonal ozone control policy for
electric utilities shows that NOx emissions could
have been halved at an additional cost of 5% to
10% if the control technology had been used
year-round. Thus, additional NOy reductions to
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for Power Plants

* Electrostatic precipitators (ESPs)

— 72% of U.S. coal-fired boilers, total PM up to 99.9%,
fine PM 80-95%

* Baghouses

— 14% of U.S. coal-fired boilers, total PM up to 99.9%,
fine PM 99-99.8%

PM scrubbers

PM Control Technologies

— 2% of U.S. coal-fired boilers, total PM 95-99%, fine

PM 30-85%
* Cyclones
Energy and Environmental Strategies ﬂl*
Figure C-1
Hg Control
Effect of existing control technologies
Control Technology | Effect on Effect on Elemental Hg | Effect on Particulate Hg
Oxidized Hg
ESP Little if any Little, if any Efficient removal
Fabric Filter Adsorption on fly | Adsorption on fly ash | Efficient removal
ash (western fuel) [ (high LOI ash)
Decrease due to | Decrease due to
oxidation in some | oxidation in some cases
cases
Flue Gas Efficient removal | Little if any removal No effect
Desulfurization Increase due to
reduction of adsorbed
oxidized mercury in
some cases
SCR Increase dueto | Decrease due to Increase in some cases
oxidation oxidation
SNCR No effect No effect No effect
Energy and Environmental Strategies ﬂl‘

Figure C-2

improve public health, reduce
regional haze, and mitigate acid
rain and estuary nitrification can be
cost-effective.

Electric power plants currently emit
about 40% of the nation’s anthro-
pogenic mercury emissions. Amar
noted that of the northeastern
states, Massachusetts, Connecticut,
New Hampshire, and New Jersey
are instituting accelerated and
stricter controls on mercury than is
EPA with its maximum achievable
control technology rulemaking.
Since mercury is found in the finer
fraction of PM, baghouses designed
to catch fine particulate matter also
control mercury emissions.
However, 84% of power plants in
the United States today use the less
effective electrostatic precipitators,
and thus new regulations on
mercury may mean that existing
power plants must retrofit their
boilers with baghouses.

Rui F. Afonso, Principal, Energy
and Environmental Strategies,
focused on current and emerging
technologies for controlling SO,,
NOy, and mercury from electric
utility sources. From the perspec-
tive of power plant owners,
selecting the “correct” technologies
involves complex variables that
include a changing regulatory
landscape, interactions between
technologies to control different
pollutants, plant life and economic
performance, and the risk of
investing in new technology. Until
recently, new technologies came to
the market with dramatically higher
performance attributes than the
equipment they replaced. Today,
however, many commercial tech-
nologies can deliver 90% or greater
reduction in NOg, SO,, PM, and
mercury emissions (Figures C-1,
C-2). In what Afonso called the
new technology paradigm, innova-
tors must offer other advantages

to potential buyers. As compliance
dates draw near, even as



environmental regulations are in sometimes in
conflict and deregulation of the electricity sector
is evolving, the choice of new-generation
technologies becomes more complex.

Afonso described recent work on selective
catalytic reduction (SCR) for mercury removal.
For bituminous coal (about half of the coal used
in the United States), SCR causes significant
oxidation of elemental mercury into oxidized and
ionic mercury. This helps in later capture of more
soluble mercury in a wet scrubber. However, this
oxidation process seems to decrease over time
and is also reduced by the presence of ammonia,
the reagent used in SCRs to control NOy. For
subbituminous coals, field studies indicate
minimum oxidation, making SCRs less effective.

Results from U.S. Department of Energy
demonstration projects are encouraging: four
power plants using activated carbon injection
achieved 60% to 90% control of mercury.
Moreover, emerging multipollutant technologies
have the potential to reduce costs, increase
performance, and increase flexibility for power
plant owners.

State-of-the-Art Diesel Emissions Control
Systems

Timothy V. Johnson, Director, Emerging
Regulations and Technologies, Corning
Environmental Technologies, reported that recent
tailpipe regulations are spurring rapid develop-
ment of engine and emissions control technolo-
gies for diesel fuel-powered mobile sources. U.S.
standards for NOx and PM emissions for 2010
are an order of magnitude more stringent than
those for the year 2004, requiring increasing use
of diesel particulate filters and diesel oxidation
catalysts for PM and hydrocarbon control, and
selective catalytic reduction and lean-NOx traps
for NOy control.

In the near term, filters and catalysts will be used.
The filters become plugged with collected PM,
however, and thus strategies to accomplish on-
board filter regeneration are being improved.

By 2007, Johnson expects advanced combustion
technologies, such as low-temperature combus-
tion and high exhaust gas recirculation, will
begin to appear in heavy-duty diesel vehicles.
Additionally, improved filter designs will
increase ash storage capacity. One policy-relevant
issue concerns the use of filters: even though they
are effective in removing ultrafine particles (less

than 0.1 micron in diameter), they might, under
some limited conditions, permit the formation of
aerosol nanoparticles (less than 0.030 micron in
diameter), which are thought to cause adverse
human health effects. However, ultralow-sulfur
fuel and the use of catalysts show promise for
mitigating this phenomenon.

Compared with PM, NOy is more difficult to
control in the lean conditions present in diesel
engines. An alternative to the selective catalytic
reduction systems technology is the NOx adsor-
ber. During the lean phase of engine operation,

it stores NOy as a nitrate. Then, in the rich mode,
the stored nitrate dissociates to NO,, which is
then converted to molecular nitrogen through
chemical reactions.

For the more advanced systems needed to meet
the more stringent 2010 standards, integrated
systems are currently being field-tested, with
NOx reductions of 82% and PM reductions of
89% under some driving conditions.

Emissions Reduction Credits and Small-Scale
Combined Heat and Power Projects

Thomas Bourgeois, Senior Economist and
Director of Research, Pace University Energy
Project, outlined the use of market-based emis-
sions trading approaches that provide economic
incentives for combined heat and power (CHP)
projects. CHP is the simultaneous production

of electrical or mechanical power and thermal
energy from a single process. It is becoming a
popular application of distributed generation with
excellent energy efficiency, due to its ability to
utilize waste heat and the potential for significant
reductions in emissions.

The siting of a large number of CHP projects in
New York State is proceeding, with NYSERDA
funding. Currently, $46.5 million has been
earmarked for 95 projects, which are expected
to produce 105 MW of electric power. Although
CHPs have low operating costs, the up-front
expense of installing the system remains an
economic barrier. Capturing the value of on-site
pollution reductions via quantification, certifica-
tion, and sale of pollution credits can provide
additional cash flow to make CHP projects
economical (Figures C-3, C4).

In New York, one economic incentive for new
CHP projects comes from a marketable currency
of emissions reduction credits (ERCs). These
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credits are created when existing
high-emitting heating systems at
industrial, commercial, and large
residential facilities are converted
from traditional boilers to efficient
CHP systems with emissions con-
trols. The net reductions in emis-
sions of NOx and PM can be sub-
stantial and are calculated accord-
ing to New York State Department
of Environmental Conservation
rules and the federal Clean Air Act.
ERCs, expressed in tons per year,
are based on emissions reductions
that are permanent, real, surplus,
quantifiable, and enforceable.

Bourgeois noted that promoting
CHP projects in the State requires
streamlining the process of creating
ERCs, lowering transaction costs,
and shortening the time it takes the
State regulatory agency to certify
ERCs. The California Air
Resources Board, for example, has
a process by which emissions of
NOy, CO, VOCs, and PM can be
certified for certain distributed
generation technologies. Another
possibility is to use the verified
emissions results from EPA’s
Environmental Technology
Verification Program.

CHP has enormous potential for the
industrial and commercial sectors.
Altogether, more than 26,000 sites
in New York State could produce
some 8,000 MW of electric power.
Target markets with the most
potential include the chemical
industry, food processing plants,
paper and pulp mills, office
buildings, schools, and hotels and
motels. The niche CHP market
most relevant to ERC creation is
the replacement of old boilers that
burn fuel oil with high-efficiency,
low-emissions CHP packaged
systems. The environmental and
economic benefits of an expanded
CHP program for New York could
be considerable.

Conventional Thermal
Generation

Pollution

—-l l l

(Remote from thermal users)

Waste Heat

Figure C-3

Combined Heat and Power (CHP)

~ Pollution
10% Waste Heat
Electricity
CHP Plants Steam
Chilled
Water

(On or near thermal user sites)

Figure C-4

Session C Summary was prepared by Dr. Praveen Amar. Dr Amar is the Science and
Policy Director at NESCAUM and serves as a Science Advisor to the EMEP program.




SESSION D

Crosscutting Science and Policy Issues Related to Nitrogen in

the Environment

Nitrogen pollution contributes to ground-level
ozone, acidic deposition and the resulting
acidification of soil and surface waters, disruption
of forest processes, coastal overenrichment, and
other environmental problems. Sources of
reactive nitrogen include nitrogen in food and
fertilizer and airborne emissions of nitrogen
oxides and ammonia.

Session D of the 2003 NYSERDA Conference
on Environmental Monitoring, Evaluation and
Protection in Albany assessed what is known
about the sources of nitrogen pollution, its
impacts, potential management strategies, and the
benefits of nitrogen reductions. The session was
chaired by Richard Haeuber, Environmental
Protection Specialist, Clean Air Markets
Division, U.S. Environmental Protection Agency.
Four presentations focused on reactive nitrogen at
the global, regional, and state levels and on the
costs and benefits of atmospheric emissions
reductions.

Nitrogen and the Energy and Industry
Connection

William Moomaw, Professor of International
Environmental Policy, Fletcher School of Law
and Diplomacy, Tufts University, observed that
historically, most ecological systems have been
limited in productivity by a lack of reactive nitro-
gen. Although the atmosphere is 78% nitrogen,
most of it is in an inert form, unavailable to
organisms. Over the past century, however,
nitrogen limitation has changed to nitrogen
saturation. More reactive nitrogen now cycles
through our ecosystems than can be assimilated
without detrimental impacts. The environmental
effects of reactive nitrogen are particularly
potent, since a single molecule can “cascade”
through the atmosphere, the land, and aquatic
systems, thereby contributing to a variety of
environmental problems (Figure D-1). This cas-
cading makes nitrogen an especially powerful
pollutant; but for the same reason, the reduction
of nitrogen pollution promises multiple benefits.

In the past two centuries, flows of reactive
nitrogen have more than doubled on a globally

averaged basis but increased by factors of 10 to
100 in regional hot spots. The increase is largely
driven by nitrogen fertilizer and fossil fuel
combustion for energy. As the human population
grows, reactive nitrogen flows will likely increase
in the future, and the nitrogen cascade will
intensify (Figure D-2). Reductions in nitrogen
pollution can be achieved through increased
efficiency in nitrogen use in food production,
decreased nitrogen oxide emissions from fossil
fuel combustion, and the conversion of reactive
nitrogen to inert nitrogen prior to its release into
the environment.

U.S. policies, Moomaw believes, have had some
success in reducing the growth and emissions
levels of some forms of reactive nitrogen, but
additional effort is needed. He advocates three
basic approaches to controlling nitrogen flows:

1. focusing state and local efforts on the most
cost-effective means of reducing reactive
nitrogen, such as using regulatory powers
to promote low-emissions vehicles, especially
diesel trucks and off-road construction
equipment;

2. closing policy gaps, such as New Source
Review, which allows the continued operation
of inefficient coal-fired power plants; and

3. providing economic incentives and
encouraging technological advances in
farming to improve food production efficiency
and reductions in fertilizer use.

Nitrogen Pollution in the Northeast

Kathy Fallon Lambert, Executive Director,
Hubbard Brook Research Foundation, brought the
nitrogen issue to the regional scale, addressing
the major sources and effects of reactive nitrogen
in the Northeast, and the potential management
strategies-the subject of her coauthored
BioScience article (Driscoll et al. 2003).

Sources of reactive nitrogen in watersheds in the
Northeast vary with land use and population
(Figure D-3). In most small (50-100 hectare)
forested watersheds, atmospheric deposition
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constitutes nearly 100% of reactive
nitrogen inputs. Downstream,
nitrogen in food becomes the major
source of anthropogenic nitrogen in
suburban and urban regions.

Analyzing atmospheric emissions,
Lambert and her colleagues report
that nitrogen oxides and ammonia
originate from several sources,
including vehicles (37%), electric
utilities (24%), and agricultural
sources (20%). The associated
deposition of reactive nitrogen at the
Hubbard Brook Experimental Forest
in New Hampshire has been
relatively constant over the past
several decades. This finding is
consistent with the lack of change in
nitrogen emissions, despite pollution
reduction efforts.

Nitrogen emissions and deposition
contribute to ground-level ozone
(and its related adverse impacts on
forest productivity and human
health), acid rain, visibility reduction,
and the overenrichment of coastal
waters. Ambient levels of ozone are
estimated to decrease forest produc-
tivity 4% to 13% in the Northeast as
a result of diminished net photosyn-
thesis (Figure D-4). The researchers
found nitrogen inputs to several
major estuaries dominated by waste-
water and atmospheric deposition.
Large inputs of reactive nitrogen to
coastal estuaries degrade water
quality and fishery habitats through
eutrophication and reductions in
dissolved oxygen.

To evaluate emissions reduction
policies and their effects on acidifica-
tion in small forested watersheds and
nitrogen loading to coastal estuaries,
Lambert and her collaborators used

a model known as PnET-BGC.
Simulations showed that emissions
reductions would bring about
improvements in most surface
waters, but not even the most
aggressive options achieved the
target levels for acid neutralizing
capacity within 50 years in Biscuit
Brook in New York State and the



Hubbard Brook watershed in New

Hampshire.

Model results for coastal estuaries

show that nutrient loading is most
effectively reduced by an integrated
management strategy addressing
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challenges to establishing such
budgets and quantifying nitrogen

inputs have emerged: Figure D-3
« the presence of multiple species Reprinted with permission from “Nitrogen Pollution: From the Sources to the Sea,”
of nitrogen in the atmosphere, Hubbard Brook Research Foundation, 2003.

including ammonia species, nitro-
gen oxides, and organic nitrogen;

* the existence of multiple input
pathways (e.g., wet and dry
deposition), making it difficult
to quantify total nitrogen inputs
across variable landscapes; and

EsSTIMATED REDUCTION IN FOREST GROWTH DUE TO OZONE
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uncertainties in nitrogen deposition




26

— ] - - —
N I O Net N imports in food -
- 0 Net N imports in feed —————————————
— - U e O N fixation in agricultural lands
I— ] =
—— — i [ N fertilizer use
=__ — 0 Atmospheric N deposition 38%
— - v I
— = ——iEa
s | [
1 Metem NSRS 5,0, (T 14% 8%
— e — 0 — [
e [ e s || | 18%
— =" i 27%
— Y SO 36% e [
— ) TR — ,
— - : 000 4| 13% 13%
— S .
— - S | [
— = S S00 L., 31% 23%
— — — [
— | e — e — T
—
— N
= ]
—
— -_-!':r

6

[

S

w

)

SIP Annual

r

i

D

SIP Seasonal

(e

~ Net Benefits (1997 Billion $)

S

¥~_ National Annual

HLL HLM LLL HML HLH LLM LML LLH HMM LMM HHL LHL HMH LMH HHM LHM LHH HHH

Combinations of assumptions in scenario analysis characterizing
market structure, epidemiology and valuation.

Figure D-6

estimates and underscored the impor-
tance for policymaking of better
estimates and a better understanding
of atmospheric deposition.

Boyer and her collaborators have
used two modeling approaches to
improve anthropogenic nitrogen
budgets: a mass balance model called
Total Net Nitrogen Inputs and a
regression model known as Sparrow
(Spatially Referenced Regression on
Watershed Attributes). The mass
balance model results for the Hudson
River watershed show that nitrogen
inputs vary from upstream to
downstream with changes in human
population, as the relative contribu-
tion of nitrogen in food increases
from the sparsely populated uplands
to the densely populated coastal zone
(Figure D-5).

The Sparrow model was used to
evaluate differences in nitrogen
inputs for two watersheds in New
York with a similar size but different
land-use patterns. When comparing
the Mohawk and the Seneca water-
sheds, Boyer and her colleagues
found that land-use differences can
result in changes in nitrogen inputs.
Although atmospheric deposition
was the largest single input for both
watersheds, the next largest input
was associated with urban runoff

in the Mohawk basin and with
agricultural activities in the Seneca
watershed. The researchers
concluded that relatively small
land-use changes can have large
effects on the nitrogen cycle.

Both modeling approaches indicate
that atmospheric emissions and
associated deposition are a
significant source of nitrogen input
to New York State watersheds.

Benefits of Reduced Air Pollution
in the United States

Dallas Burtraw, Senior Fellow,
Resources for the Future, focused on
cost-benefit analysis of reductions in
atmospheric emissions from electric
utilities.



Title IV of the Clean Air Act
Amendments of 1990 established the
SO, emissions trading program for
electric utilities. Despite concerns
that a trading program would create
hot spots in areas sensitive to acidic
deposition, a regional analysis of
SO, allowance trading in the eastern
United States shows that emissions
have decreased consistently across
the region. Burtraw concluded that it
does not appear that SO, trading is
causing a problem.

To achieve further reductions in NOx
emissions from electric utilities and
reduce ground-level ozone in the
eastern United States, the
Environmental Protection Agency
has issued its state implementation
plan (SIP) call. Although ground-
level ozone is largely a summertime
problem in the eastern United States,
Burtraw and his colleagues have
analyzed the cost-effectiveness of
the NOy SIP call in dealing with
year-round effects, such as acidic
deposition. Assuming year-round
NOx reductions, the project team
found that net benefits (i.e., benefits
minus costs) are consistently favored
by a year-round approach to emis-
sions reductions (Figure D-6) and
that regional reductions are generally
more cost effective than mandated
nationwide cuts in emissions.

Burtraw and his colleagues have also
analyzed the costs and benefits of
multipollutant bills introduced in
Congress. Using existing literature
on human health benefits, they have
determined that reductions in SO,
and NOx emissions achieved by the
proposed policies appear to be cost-
effective (Figure D-7). In fact, based
on the economic studies, even
greater cuts in SO, emissions would
be justified. Mercury is also
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addressed under some proposed poli-
cies. Based on available information,
Burtraw expects that, broadly speak-
ing, mercury trading under certain
constraints could lower costs, but the
benefits are not well quantified.

Most cost-benefit analyses of
emissions reductions policies have
focused on improvements in human
health rather than on general

environmental improvements, large-
ly because economic information
on “nonuse” values is lacking. To
address this shortcoming, Burtraw is
seeking to quantify values that are
characteristically ignored in cost-
benefit analyses by surveying “will-
ingness to pay” to improve natural
resources in the Adirondacks and
including economic benefits
associated with nonuse values.

Session D Summary was prepared by Kathy Fallon Lambert. Ms. Lambert is the President of Ecologic:
Analysis and Communications, and is a member of the EMEP outreach and communications team.
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CONFERENCE CLOSING ADDRESS

Elizabeth Thorndike, Founder and Director, Center for Environmental Information
and Member of the NYSERDA Board

The discussions in this conference have underscored

the significant environmental impact of energy use and
the need for regional, national, and even international
solutions and cooperation, both in research and in policy
making, to solve the problems.

This doesn’t mean that one state cannot make a difference.
In fact, many initiatives seem to be taking place at the
state level. Governor Pataki’s Regional-State Climate
Initiative is an important example. As was pointed out by
the speaker from the Department of Public Service, the
economies of the New England states, New York, New
Jersey, and California together constitute the world’s third
largest economy.

With modest financial resources, New York has launched
an excellent scientific research program in the
Environmental Monitoring, Evaluation, and Protection
Program here at NYSERDA. With an outstanding research
community, with the leveraging of funding that takes
place, and with the focus on enhanced communication, the
research that has been presented here does indeed provide
a good scientific foundation for health-related and
environmental management decisions that are ahead of us.

The conference addressed a variety of science and policy
topics, through breakout sessions, panel discussions,
plenary presentations, and an extensive poster presenta-
tion. From discussions in the Fine Particulate Matter and
Health Effects sessions, it is clear that we are making
progress in understanding this environmental threat - but
we have really just scratched the surface. While a body of
research has emerged that has given us the statistical
confidence to conclude that fine particles cause adverse
health effects, we do not yet know what exactly it is in the
fine particle soup that is causing the impacts. Is it the
sulfates, the metals, the organic mixture, or is it the very
small, ultra fine particles? And, while we’re focusing on
reducing the PM2.5 mass in our air quality management
strategies, what if we achieve that mass reduction by
reducing a constituent that is comparatively inert and not
the major component contributing to adverse health
effects? We may get some benefits, but will we attain our
public health goals? We are still at the beginning of under-
standing this very important field and if our track record in
addressing ozone holds true, it will be some time before

we fully understand the nature of airborne particulate
pollution.

So how do we proceed in the meantime? We’ve heard
good arguments that we should do what we can to reduce
ambient levels of PM2.5 and hold the course, while we
continue to understand better the specific constituents
causing the adverse health effects. Should we have a
standard that is PM1 (i.e., 1 micron) in the future?
Should we have a particle-number-based standard? We do
not yet know the answers to these questions, but looking
back five years we have made fundamental progress in
understanding how PM interacts with biological systems
and | am confident that with adequate research investment
we can address these critical policy questions.

In terms of Control Technology Options, over history

we have seen that innovation in control technology can
precede establishment of regulation. However, sometimes
innovation and reduction in control cost follows regula-
tion. We need to keep this historical experience in mind
as we consider various policies in the future to reduce
particulate matter and co-pollutants.

We also need to ensure that we understand how the
different pollution control technologies affect other
constituents in the PM soup. Does a new device or new
technology increase the number of particles? Does it
increase the elemental carbon fraction? We have to
continue to ask these questions. We have learned that
lesson from our endeavors to reduce ozone pollution.

In the Ecosystem session we struggled with a fundamental
question. Are we observing recovery from acidification?
What does the recovery mean? How much improvement
is needed to declare recovery? How long will it take?

We are seeing a reduction in sulfate deposition and we are
seeing the beginning of minor, yet statistically significant
increases in measured pH in many lakes. We’re headed in
the right direction, but it’s only the beginning.

Another very important lesson we can learn from our
efforts to address the acid rain problem is that we should
not be too quick to think we’ve solved the problem. Recall
back in the early 1990s there was little funding for acid
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rain research because the conventional wisdom was that
the newly passed Clean Air Act Amendments would solve
the problem.

States such as New York and others launched monitoring
and assessment programs to see if the data support that
hypothesis, and they created the Adirondack Lake Survey
Corporation and the National Acid Deposition Program.
What we have found is that we’ve not completely resolved
the problem, but we are now moving slowly in the right
direction. The lesson here is that we need to ensure that we
have the continued, long-term monitoring and baseline
data to systematically evaluate our policies throughout
implementation and ensure that we have some scientifical-
ly defensible accountability when environmental policies
are legislated. In order to sustain effective policy we need
to keep working on documenting the relationship between
emissions and deposition, the measurement of deposition
and its effects, and the tracking of change over space and
over time.

The conference also has had an important session on
Nitrogen in the Environment, the ultimate crosscutting
pollutant. We need it to live and to grow, but nitrogen is
involved in a “cascade” of environmental maladies ranging
from acidification (nitric acid), to particulates (ammonium
nitrate), to ozone formation (nitrogen oxides), to ground-
water contamination (nitrate), eutrophication of ecosys-
tems, and degradation of coastal zones and coastal habitats
(ammonium), and of course climate change (nitrous
oxides). There will be significant increases in global
energy production and fertilizer use over the next twenty
years, which will add considerably to the amount of
human-induced reactive nitrogen that is released into the
environment. Therefore, this is truly a local, a regional,
and a global issue that will require cooperation between
scientists and decision makers to develop effective
integrated approaches to the problem.

And finally, during the concluding session we had a
thought-provoking exchange on improving communication
between scientists and policy makers and the scientific
basis for environmental policy. The overarching goal of
this conference - Linking Science and Policy - is a laud-
able goal, but one that will take continued perseverance
and creativity from the many stakeholders involved in the
process of scientific discovery and policy formulation.

This conference has covered the gamut, with stimulating
discussions, a tremendous amount of data, and many
remaining challenges. We’ve gone from remote lakes in

the Adirondacks to air quality problems in the Lower East
Side. We’ve seen glimpses of progress and environmental
improvement throughout. We’ve seen puzzles starting to
be pieced together and as a result we are seeing an
increase in the knowledge base with which we manage
our natural resources for this generation and for the next-
and that is most encouraging.

Conferences such as this play an important role in bringing
together, at one time and in one place, the latest updates on
research to inform policy. Twenty years ago the Center for
Environmental Information (CEI), with which I’ve been
involved, began to organize the first state-wide conference
on acid rain in a public forum with the Department of
Environmental Conservation, which had designated CEI

as the State’s acid rain information clearinghouse. The
awareness generated by the conference planning, and

then the subsequent collaboration with the efforts of state
agencies, environmental organizations, and the researchers
who participated in that conference in April of 1984, led
directly to passage the following month of the nation’s
first state acid rain control legislation. And relentlessly,

by conference, by data, by dialogue, by involvement of
environmental groups, state agencies, scientists, and
citizens, we got to the point of the 1990 Clean Air Act
Amendments. But by the time we got around to addressing
SOx and a little bit of NOy in the 1990’s, climate change,
mercury accumulation, and the nitrogen cascade effects
were emerging as linked problems related to our use and
dependence on fossil fuels, and, as it turns out, to our food
production processes.

Linkages among effects require a multi-pollutant strategy
for controls. The strategies and the controls are examples
of the policy process, but helping decision makers to
understand those linkages among effects is the responsibil-
ity of the science community and all the participants at this
conference.

I would like to conclude with a quote from Edna St.
Vincent Millay’s poem “Huntsman What Quarry,” in
which she said, “Wisdom enough to teach us of our ill

is daily spun, but there exists no loom to weave it into
fabric.” Our task is to do a better job of constructing that
loom in order to weave what scientists know into a fabric
that policy makers can use.
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research in order to enhance understanding of energy-related environmental issues. The program will highlight research on
air quality and related health issues, ecosystem responses to atmospheric pollutants, and proposed pollution control policies
affecting New York State. A series of panels, breakout and plenary sessions will focus on four key areas: particulate matter,
acid deposition, ozone and mercury. Results of NYSERDA/EMEP-sponsored and related research projects will be presented
in poster sessions throughout the two-day event. The plenary sessions will draw attention to major energy-related environ-
mental issues of the 21* century and offer recommendations for improving the effectiveness of science-based policy.

Photo by Michael McHale
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ENVIRONMENTAL MONITORING, EVALUATION,

AND PROTECTION IN NEW YORK: LINKING SCIENCE AND POLICY

OCTOBER 7-8, 2003

Albany Marriott * 189 Wolf Road * Albany, NY

TUESDAY, OCTOBER 7, 2003

8:00 a.m.

Registration and Continental Breakfast

8:30 a.m.

9:00 a.m.

9:30 a.m.

*  Welcome and Opening Remarks

Peter R. Smith, Acting President
New York State Energy Research and Development Authority (NYSERDA)

Erin Crotty, Commissioner
New York State Department of Environmental Conservation (NYS DEC)

*  Overview of the New York Energy $Smart®™ Environmental Monitoring, Evaluation and
Protection (EMEP) Program
Janet Joseph, Program Manager, NYSERDA

*  State of the Environment: Major Energy-Related Environmental Issues of the 21 Century
John Bachmann, Associate Director for Science Policy and New Programs, U.S. Environmental
Protection Agency (U.S. EPA)

This presentation will provide an overview of the major environmental issues facing New York
and the nation. The presentation will review progress made to date in the environmental arena
and will identify scientific and policy challenges ahead. The presentation will underscore the
linkages between research progress and policy developments.

10:00 a.m.

Break

10:15 a.m.

Panel: Energy-Related Environmental Policy Initiatives Affecting New York State
and the Region
Chair: John Bachmann, Associate Director for Science Policy and New Programs, U.S. EPA

*  Electricity and the Environment - Emerging Issues and New Initiatives
James Gallagher, Director, Office of Electricity and Environment, NYS Department of Public
Service

*  Ozone/Fine Particle State Implementation Plan, Low-Sulfur Fuels and Diesel Rules
Carl Johnson, Deputy Commissioner, Air and Waste Management, NYS DEC

*  Collaboration for Regional Haze and Fine Particle Planning
Susan Wierman, Executive Director, Mid-Atlantic Regional Air Management Association
(MARAMA)

*  Local/Regional Initiatives and Emerging Opportunities
Ken Colburn, Executive Director, Northeast States for Coordinated Air Use Management
(NESCAUM)

The panelists will present brief summaries of environmental policy initiatives relevant to New
York and the region. The panelists will provide an update of these initiatives and will identify
information/research needs to support the policy initiatives. The presentations will be followed by
a 20-minute question/answer period.

12:00 - 1:30 p.m.

Luncheon and Poster Session




TUESDAY, OCTOBER 7, 2003 (continued)

1:30 p.m. Update of the Latest Research on Major Energy-Related Environmental and Public Health
Issues in New York State
Session A Session B
AIR QUALITY AND RELATED HEALTH RESEARCH:  ECOSYSTEM RESPONSE TO DEPOSITION OF
PARTICULATES (PM) AND CO-POLLUTANTS SULFUR, NITROGEN AND MERCURY
This session will focus on key science/policy This session will focus on ecosystem response to
questions associated with PM: What are the changing levels of sulfur, nitrogen, and mercury
health effects? Where does the PM come from? in New York State and will address the extent to
What is the picture in New York State? which “recovery” of acidification is being
observed in New York State.
Session Co-Chairs: Jim Vickery, Acting National ~ Session Co-Chairs: Kathleen Weathers, Forest
Program Director of PM Research, U.S. EPA, Ecologist, Institute of Ecosystem Studies, and
and Ellen Burkhard, Project Manager, NYSERDA  Mark Watson, Senior Project Manager,
NYSERDA
1:30 p.m. Overview of State of Science and Policy Overview of State of Science and Policy
Implications: NARSTO PM Assessment Implications - Kathleen Weathers, Forest
Jim Vickery, Acting National Program Director Ecologist, Institute of Ecosystem Studies
of PM Research, U.S. EPA
2:00 p.m. EMEP Project Activity and Road Map EMEP Project Activity and Road Map
Ellen Burkhard, Project Manager, NYSERDA Mark Watson, Senior Project Manager,
NYSERDA
2:15 p.m. New York PM Supersite Update: What Have Changes in Water Quality in Adirondack Lakes
We Learned/Where Do We Need to Go? and Streams - Karen Roy, Program Manager,
Ken Demerjian, Director, Atmospheric Sciences Adirondack Lakes Survey Corporation
Research Center, University at Albany
2:45 p.m. Sources of PM and Precursor Gases in An Integrated Assessment of the Recovery of
New York State - Phil Hopke, Director for the Surface Waters from Reduced Levels of Acid
Center for Air Resources Engineering and Precipitation in the Catskills and Adirondacks
Science, Baryard D. Clarkson Distinguished - Doug Burns, Research Hydrologist, U.S.
Professor, Clarkson University Geological Survey
3:15 p.m. Break Break
3:30 p.m. Latest Findings on PM Health Effects Has There Been a Biological Response to
Mort Lippman, Professor of Environmental Reduced Emissions?- Sandra Nierzwicki-Bauer,
Medicine, New York University Medical Center Director, Darrin Fresh Water Institute, Rensselear
Polytechnic Institute
4:00 p.m. Clinical and Mechanistic Health Studies with Inputs, Transport and Transformations of
PM: New Findings and Research Directions Mercury in Forest-Wetland-Lake Ecosystems
Mark Utell, Professor of Medicine and Charles Driscoll, Professor and Director of the
Environmental Medicine, University of Rochester  Center for Environmental Systems Engineering,
Syracuse University
4:30 p.m. Panel Questions and Answers Panel Questions and Answers
5:00 - 7:30 p.m. Reception and Poster Session
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WEDNESDAY, OCTOBER 8, 2003

8:00 - 8:30 a.m. Continental Breakfast
8:30 a.m. Session C: Session D:
CONTROL OF PARTICULATE MATTER AND CoO- CROSSCUTTING SCIENCE AND PoLICY ISSUES
POLLUTANTS: TECHNOLOGY OPTIONS AND COSTS ~ RELATED TO NITROGEN IN THE ENVIRONMENT
This session will focus primarily on approaches This session will focus on the impact of nitrogen
to controlling particulate emissions and co-pollu-  compounds on human health, ecosystems and cli-
tants, and will address economic implications of ~ mate, and potential control options.
control.
Session Chair: Sandra Meier, Associate Director,  Session Chair: Rick Haeuber, Environmental
Environmental Energy Alliance of New York Protection Specialist, Clean Air Markets
Division, U.S. EPA
8:30 a.m. Status of PM Emission Inventories Overview of Nitrogen and the Energy and
Philip Lorang, Supervisory Environmental Industry Connection - William Moomaw,
Engineer, U.S. EPA Professor of International Environmental Policy
Tufts University
9:15 am. Utility PM and Precursor Emissions and Multi- Status and Effects of Nitrogen Pollution in the
Pollutant Control Options: Regulatory Northeast - Kathy Lambert, Consultant, Hubbard
Landscape, Technology and Cost - Praveen Brook Research Foundation
Amar, Director of Science and Policy,
NESCAUM, and Rui Afonso, President, Energy
and Environmental Strategies
10:00 a.m. Break Break
CONFERENCE SPONSORS
NYSERDA
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WEDNESDAY, OCTOBER 8, 2003 (continued)

10:30 a.m.

11:15 a.m.

Session C: (continued)

Motor Vehicle PM and PM Precursor Emissions
and Control Options - Tim Johnson, Emerging
Technologies and Regulations Director, Corning
Environmental Technologies

The Emission Reduction Credit Process and
Smaller-Scale Combined Heat and Power
Projects - Tom Bourgeois, Senior Economist,

Session D: (Continued)

Case Study: Nitrogen Sources and Impacts to
Rivers and Estuaries of New York State

- Elizabeth Boyer, Assistant Professor, College of
Environmental Science and Forestry at Syracuse

Benefits of Reduced Air Pollution in the United
States - Dallas Burtraw, Senior Fellow,
Resources for the Future

PACE University

12:00 p.m.

Luncheon and Keynote: Congressional Update and Perspective on Environmental Policy and
Science - John Mimikakis, Deputy Chief of Staff, House Committee on Science

1:45 p.m.

2:15 p.m.

Improving the Scientific Basis for Environmental Policy
Daniel Greenbaum, President, Health Effects Institute

Plenary Discussion: Increasing the Effectiveness of Science-Policy Communication - How Do We
Get on the Same Page? Chair: Joanne Fox-Przeworski, Director of the Bard Center for
Environmental Policy, Bard College

Panelists will offer insights on how the scientific and policy communities can improve the exchange of
information for more effective policies. Examples of successful environmental science-policy transfers
will be highlighted.

*  Millie Baird, Project Manager, Environmental Defense

¢ Rona Birnbaum, Chief, Assessment and Communications Branch of the Clean Air Markets
Division, U.S. EPA

*  David Shaw, Acting Director, Division of Air, NYS DEC

*  David Allen, Director, Center for Energy and Environmental Resources, University of Texas at
Austin

¢ Andrew Revkin, Science Writer, New York Times

4:15 p.m.

Wrap Up and Closing Comments
Elizabeth Thorndike, Founder and Director, Center for Environmental Information and Member of
NYSERDA Board

CONFERENCE SPONSORS

New York State Energy Research and Development Authority * New York State Department of Public Service °
New York State Department of Environmental Conservation * New York State Department of Health
U.S. Environmental Protection Agency ° U.S. Geological Survey ¢ Adirondack Council ¢
Center for Clean Air Policy * Clean Air Task Force * Environmental Energy Alliance of New York
New York Academy of Sciences ¢ Northeast States for Coordinated Air Use Management

J\l York
ﬁ‘(@g Sww’c

George E. Pataki, Governor

NYSERDA
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e
SUNY ESF student researchers, Arbutus Lake

PROGRAM CONTACT
Technical or program issues:

fax - (518) 862-1091; mw1@nyserda.org

FOR ADDITIONAL INFORMATION
Information about other NYSERDA projects
and opportunities may be obtained by visiting
NYSERDA’s website, writing, of calling:

www.nyserda.org

NEW YORK STATE ENERGY RESEARCH
AND DEVELOPMENT AUTHORITY

17 Columbia Circle
Albany, New York 12203-6399

toll-free » 1-(866) NYSERDA
locally * (518) 862-1090
info@nyserda.org

Mark Watson: voice - (518) 862-1090, ext. 3314;

rNew York Energy $marts

l

r

Environmental Monitoring, Evaluation, & Protection

POSTER PRESENTATIONS

NEW YORK ENERGY $SMART*™ ENVIRONMENTAL MONITORING, EVALUATION,
AND PROTECTION (EMEP) AND RELATED NYSERDA RESEARCH

AIR QUALITY AND RELATED HEALTH RESEARCH: PARTICULATES AND CO-POLLUTANTS

Clinical Studies of Exposure to Ultrafine Particles

University of Rochester Medical Center

Source Apportionment of Fine Particulate Matter in Manhattan
Following the World Trade Center Disaster

New York University Medical Center

Assessing the Effects of Transboundary Pollution on New York’s
Air Quality

NYS Department of Environmental Conservation

Development of a Sample Equilibration System for the R&P
TEOM Ambient Particulate Monitor

Rupprecht & Patashnick Co., Inc.

Development and Demonstration of an Innovative Instrument for
Ambient Particulate Matter Mass Measurement Standard

Rupprecht & Patashnick Co., Inc.

Fine/Ultrafine Particulate Emissions Profiles

Gas Technology Institute; GE Energy &
Environmental Research

Fine PM Precursor Emissions from Biofuel Combustion and
Distributed Generation Sources

GE Energy & Environmental Research

Sampling and Analysis of Acidic Organic Compounds for Source
Apportionment in the New York City Area

Rutgers University; Drexel University




Formation Mechanism of Nucleation Mode Particles in Motor
Engine Exhaust

SUNY Albany

Intercomparison of Semi-Continuous Particulate Sulfate and
Nitrate Measurement Technologies at New York State Urban
and Rural Locations

SUNY Albany, Atmospheric Sciences Research Center

Semi-Continuous PM2.5 Sulfate and Nitrate Measurements in
New York City and Whiteface Mountain

SUNY Albany, Atmospheric Sciences Research Center

Acrosol Size Distributions: A Comparison of Measurements
From Urban and Rural Sites

SUNY Albany, Atmospheric Sciences Research Center

Measurements of Carbon Particulate Matter in the Adirondack
Region of Upstate New York

SUNY Albany, Atmospheric Sciences Research Center

Aecrosol Laboratory Evaluations of PM2.5 Measurement
Technologies

SUNY Albany, Atmospheric Sciences Research Center

Recent Developments in the Field Evaluation of TEOM Based
PM2.5 Monitoring Technologies

SUNY Albany, Atmospheric Sciences Research Center

Pollutant Concentrations and Temporal Patterns in Manhattan
and the Bronx, New York

NYS Department of Health

Center for Air Resources Engineering and Science: The NYS-
TAR Environmental Quality Systems Center at Clarkson
University

Clarkson University

Effect of Gaseous Pollutants and Meteorological Parameters on
Nucleation and Growth of Ultrafine Particles in Urban Ambient
Air

Clarkson University; University of Rochester Medical Center;
NYS Department of Environmental Conservation

Application of Receptor Modeling to Atmospheric Constituents | Clarkson University
at Potsdam and Stockton, NY
Validation of the Potential Source Contribution Function Using Clarkson University

the July 2002 Quebec Fire Episode

Long-Term Measurement of Ultrafine Particle Number
Concentration in Rochester, NY

Clarkson University; University of Rochester Medical Center;
NYS Department of Environmental Conservation

Portable Testing into the Future

Clean Air Technologies, Inc.

RESEARCH OF ECOSYSTEM RESPONSE TO DEPOSITION OF SULFUR, NITROGEN AND MERCURY

Long-Term Monitoring Program for Evaluating Changes in
Water Chemistry in Adirondack Lakes and Streams

Adirondack Lakes Survey Corporation (ALSC)

Mercury in Adirondack/Catskills Wetlands, Lakes and Terrestrial
Systems

Tetra Tech; Syracuse University; U.S. Geological Survey;
Smith College

Status and Effects of Nitrogen Pollution in Northeastern United
States

Hubbard Brook Research Foundation

Regional-Scale Modeling of the Emissions, Transport and Fate
of Atmospheric Mercury in New York State

Research Foundation of SUNY

Deposition and Effects of Air Pollution in the Hudson Valley

Institute of Ecosystem Studies

Assessment of Extent to Which Intensively Studied Lakes are
Representative of the Adirondack Mountain Region

E&S Environmental Chemistry, Inc.; RPI; University of
Virginia; Syracuse University; University of Maine; Oregon
State University; SUNY ESF; Dartmouth College; NYS
Department of Environmental Conservation

The Potential Recovery of Water Chemistry and Stream Biota
from Reduced Levels of Acid Deposition at a Sensitive
Watershed in the Catskill Mountains

U.S. Geological Survey; NYS Department of Environmental
Conservation




Long-term Monitoring and Assessment of Mercury Based on
Integrated Sampling Efforts Using the Common Loon, Prey
Fish, Water, and Sediment

Adirondack Cooperative Loon Program/Wildlife Conservation
Society; Biodiversity Institute; New York State Department of
Environmental Conservation

Strategic Monitoring of Mercury in New York State Fish

New York State Department of Environmental Conservation;
Adirondack Lakes Survey Corporation

Assessment of Chemistry and Benthic Communities in Streams
of the Oswegatchie-Black River Basins of the Adirondack
Region

U. S. Geological Survey; NYS Department of Environmental
Conservation; University of Texas; Adirondack Lakes Survey
Corporation

Northeastern Ecosystem Research Cooperative™*

Institute of Ecosystem Studies

Monitoring at the Arbutus Watershed in the Adirondack
Mountains of New York: Role of Climate and Atmospheric
Deposition

SUNY College of Environmental Science and Forestry

Model Simulations of Ambient Mercury Concentrations and Wet
Deposition over the Eastern U.S.

NYS Department of Environmental Conservation; National
Oceanic and Atmospheric Administration

RESEARCH CROSSCUTTING THE TOPICS OF AIR QUALITY, HEALTH AND ECOSYSTEM RESPONSE

Quantifying Atmospheric Nitrogen Sources with New Stable
IsotopeTechniques

U.S. Geological Survey; SUNY College of Environmental
Science and Forestry; University of California; Electric Power
Research Institute

Multi-Pollutant Policies for the Electricity Sector: Electricity
Cost and Environmental Quality in the Empire State

Resources for the Future; Georgia Institute of Technology

Analysis of a New Pollution Control Strategy Utilizing Emission
Reduction Credits and Small Scale Combined Heat and Power
Units

Navigant Consulting; Pace Energy Project

Quantifying the Environmental Benefits of Increased
Deployment of Combined Heat and Power Technologies in New
York State and the Impact of Proposed Emissions Standards for
Small Distributed Generation

Navigant Consulting

Benefits Associated with Co-Firing Willow Biomass and Wood
Residuals with Coal

SUNY College of Environmental Science and Forestry;
ANTARES Group, Inc.

An On-Line Analyzer for Low Content Sulfur Measurements in
Petroleum Products

X-Ray Optical Systems, Inc.

High-Efficiency Heating with Low Sulfur Fuel

Brookhaven National Laboratory; Energy Research Center, Inc.;
Buhrmaster Energy Group; National Oil Heat Research Alliance|

New York City Private Ferry Emissions Reduction Program

NYC Department. of Transportation; Seaworthy Systems, Inc.

Development of a Self-Regenerating Particulate Trap for
Emission Control

Rochester Institute of Technology

New York State Truck Stop Electrification

Niagara Mohawk Power Corp.; NYS Thruway Authority; NYS
Department. of Transportation; Antares Group, Inc.

Clean Air School Buses

Various New York State municipalities

A-8

* This program does not directly receive NYSERDA funding.




Overview of the New York Energy $mart*"
Environmental Monitoring, Evaluation and Protection Program

Janet Joseph
Program Manager, NYSERDA

A brief history of the Environmental Monitoring, Evaluation, and Protection (EMEP) program will be
presented. The goals and strategies of the program will be reviewed, and potential future directions of
the program will be discussed. The presentation will also include an overview of the goals of the confer-
ence as it relates to the EMEP program.

The New York Energy $mart® EMEP program supports policy-relevant research to enhance under-
standing of energy-related environmental impacts. The primary goal of the program is provide the scien-
tific foundation upon which effective air-quality management strategies can be developed.

The program is funded by a surcharge on the sales of electricity in New York State, referred to as the
System Benefits Charge. The EMEP program has been funded at approximately $3 million per year
from its inception in 1998 through 2006. EMEP is one of several public-benefit programs established by
the New York Public Service Commission and administered by NYSERDA. Other Energy $Smart™ pro-
grams address energy efficiency, alternative energy, and energy research and development.

The EMEP program focuses on critical regional environmental issues including ozone, fine particles,
acid deposition, and mercury. The program is guided by an Advisory Group comprised of representa-
tives of State and federal government, public interest groups, academics, and industry. The program also
relies on an independent science advisory committee for input in a variety of technical disciplines. The
program seeks to leverage limited dollars with federal/private resources to maximize the value of the
State investment. EMEP also seeks to build on those research institutions in New York State to help
address critical environmental issues in the region. The program supports a variety of efforts to ensure
that there is a robust exchange of information between scientists and policy makers.

Over the next 2-3 years, the program will be focusing on synthesis projects and translating studies into a
form useful for policy makers. EMEP will continue to support research to provide the scientific founda-
tion to address fine particulate matter and better understand how to reduce related health impacts in New
York. On the ecosystems front, EMEP will continue to support research and monitoring efforts aimed at
evaluating the impact of acid rain and other control strategies on the recovery of our critical ecosystems
in New York. EMEP will continue to support cross-cutting/multimedia/multi-pollutant research.

Other background material on the EMEP program can be found in the program fact sheet enclosed with
the conference materials.
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State of the Environment:
Major Energy and Air Related Environmental Issues of the 21st Century

John Bachmann
Associate Director for Science and Policy
U.S. Environmental Protection Agency

This presentation will provide an overview of the major environmental issues facing New York and the
nation that arise from energy-related effects on the atmosphere. The presentation will review progress
made to date on air quality on a local, regional, and international scale, and will identify some of the sci-
entific and policy challenges ahead. The presentation will underscore the linkages between research
progress and policy developments, with particular emphasis on emissions and issues related to power
generation.

Collaboration for Regional Haze and Fine Particle Planning

Susan S.G. Wierman
Executive Director, Mid-Atlantic Regional Air Management Association (MARAMA)

This presentation will focus on regional haze requirements and the need for New York and other states
to develop sound technical information to support a shared, regional consensus on policy issues. The
regional haze rules are intended to improve air quality at major national parks and wilderness areas
(Class I areas). While all of these areas are outside New York, emissions from major sources in New
York contribute to regional haze affecting Class I areas. New York is participating in a regional approach
to understanding regional haze and developing plans to reduce it. MARAMA is helping to build the
technical foundation for regional haze plans.

Overview of State of Science and Policy Implications: NARSTO PM Assessment

James S. Vickery
US EPA, Research Triangle Park, NC

NARSTO has just completed a state-of-science assessment on the atmospheric processes and source-to-
receptor relationships of particulate matter (PM) across North America. The assessment has gone
through rigorous peer and policy relevant review and was released in April of this year. Its audience is
the government and industry policy community now considering how to meet national PM air quality
standards. This briefing will present insights from the atmospheric sciences in answering the pressing
policy questions, “Where do we have a problem?” “What are its sources?” “What approaches might fix
it?” “What is the relationship between the PM problem and other air issues?”” and “How will we meas-
ure progress?” The full complement of disciplines is brought to bear, from measurements and trends, to
processes and modeling, to emissions and source apportionment.



EMEP Project Activity and Road Map:
Air Quality and Related Health Research: Particulates and Co-Pollutants

Ellen Burkhard
Project Manager, NYSERDA

NYSERDA'’s Environmental Monitoring, Evaluation, and Protection (EMEP) Program supports research
to increase the scientific understanding of the behavior, cycling, and interaction of primary and second-
ary pollutants related to electricity generation in the environment so that policy makers can identify
effective strategies for mitigating the impacts of energy production and use.

This presentation will provide an overview of air quality and related health effects projects in the EMEP
program, as well as projects in other NYSERDA programs that mitigate energy-related pollution. Efforts
include aerosol characterization, source characterization and apportionment, health-effects studies relat-
ed to fine particulates (PM, 5), and research and development of pollution monitoring and control tech-
nologies.

A key goal of the EMEP program is to provide a sound scientific basis for informed, effective decisions
in the management of air quality in New York that will benefit its citizens both environmentally and eco-
nomically. State policy makers will be developing the State Implementation Plan (SIP) for complying
with the ambient air quality standard for PM, 5 in 2005-2008. Research projects focusing on aerosol
characterization are fundamental to meeting this objective. Source characterization and apportionment
studies identifying sources of primary particles and precursors to secondary particles are important to
updating emission inventories and identifying PM; 5 control strategies. Health-effects research is essen-
tial to identifying the component or components of aerosols that are biologically active, so that policy
makers can identify the control strategies that are effective in protecting human health. Finally, potential
future directions in EMEP’s air quality research will be presented.

New York PM Supersite Update:
What Have We Learned/Where Do We Need to Go?

Kenneth L. Demerjian
Atmospheric Sciences Research Center, University at Albany, SUNY

Recent results from the Joint Enhanced Ozone and PM, 5 Technology Assessment and Characterization
Study in New York (PMTACS-NY), a so-called PM; 5 Supersite co-funded by NYSERDA, NYS DEC,
and the U.S. EPA, are discussed in the context of science-policy highlights and their relevance to New
York State regulators and policy makers. Specific topics include the following:

1. The benefits to be derived from the introduction of low-sulfur fuels (diesel and gasoline) on local PM
sulfate production. PMTACS-NY measurements in New York City (NYC) suggest that local produc-
tion of summertime sulfate from the reaction of SO, and OH can represent a significant fraction of
the total observed PM sulfate concentration during high photochemical PM production periods. The
observed levels and diurnal patterns of SO, concentrations in NYC suggest that mobile-source com-
bustion contributes significantly to these levels. The regulatory/policy implications of these findings
suggest that
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a. There will be benefits in PM mitigation as a result of the implementation of federally man-
dated low sulfur rules, which address on-road mobile sources and have recently proposed off-
road mobile sources (construction, farm, marine equipment);

b. There may also be benefits from the NYS Acid Deposition Reduction initiative, which could
result in decreased use of high-sulfur residual fuel in utilities in the city/region; and

c. Every effort should be made to track and reduce the sulfur levels in the distillate fuel that is
burned in the city/region for stationary applications, which is not currently being addressed
by the proposed federal rules.

2. The benefits and potential air-quality issues associated with alternate fuels (CNG) and diesel control

technologies (DF-CRT) for bus and truck fleets. The application of a new instrumentation technology
for direct measurement of in-use vehicle emissions has provided an extensive database characterizing
gaseous and PM emissions from a variety of standard diesel-powered trucks and buses, (CNG) fueled
and diesel PM retrofit control technologies (DF-CRT) buses. These in-use emission findings indicate
that Continuous Regenerating Technology (CRT) carbon particle trap control technology does effec-
tively reduce PM emissions and that Compressed Natural Gas (CNG) powered vehicles also have
significantly lower PM emissions than their standard diesel counterparts. PM emission estimates
based on on-road measurements of a series of vehicle-chase studies performed in NYC during the fall
of 2000 and summer of 2001 indicate a wide variation in PM emissions across the broad vehicle cat-
egories. Results of chase comparisons between MTA standard Series 50 diesel and CNG power and
CRT retrofitted-diesel buses indicate major improvements in PM emissions (60—-70% reductions).
These reductions are consistent with those observed in chassis dynamometer tests performed on a
limited number of MTA vehicles (~90% reductions observed), but real-world in situ emission meas-
urements suggest significantly more variation in emissions than observed in dynamometer testing. In
addition, measurements were carried out to identify unintended emissions that might negate improve-
ments from the new technologies. These include changes in the NO,/NOx emission fraction of DF-
CRT retrofitted diesel buses, where ~ 30% of the NOx was emitted as NO, in CRT-equipped diesels,
as compared to <5% NO, in standard diesel buses. In another series measurement, exhaust plumes of
CNG buses showed high levels of formaldehyde, ~5—10 times levels observed in standard diesel bus
and truck plumes. The high formaldehyde emissions suggest that either combustion modification or
the addition of an oxidative catalysis will likely be required if CNG fueled vehicles are to become a
significant portion of the mobile fleet. Finally, PM emission and ambient size and composition stud-
ies using Aerosol Mass Spectrometer (AMS) measurement technology indicate that

a. A significant fraction of the organic PM mass observed in the city originates from mobile
sources; and

b. Observed PM organic particles with a mean mode diameter of ~70 nm are associated with
primary particulate matter consisting of condensed lube oil formed in combustion exhaust,
which is not limited to diesel emissions only, but can be found in poorly maintained (oil-
burning) spark ignition gasoline engines.

. The Supersite program has tested and evaluated a variety of new measurement technologies (Sample

Equilibration System [SES]; Filter Dynamic Measurement System [FDMS]; Electrostatic
Precipitation [ESP] TEOMs for PM; 5 and PM;y mass; R&P 8400NS for PM; 5 nitrate and sulfate;
and R&P 5400 for PM, 5 carbon) in the laboratory at ASRC’s Aerosol Generation and Calibration
Facility, as well as at rural and urban monitoring sites. The demonstration of operationally robust
measurement technologies and their technology transfer to monitoring networks is a major objective
of the Supersite program. Field and laboratory tests have provided NYS DEC with advanced knowl-
edge of the performance and operational issues associated with these instrument technologies, which
has resulted in significant cost savings of thousands of dollars with respect to instrumentation pur-
chases and personnel expense in their testing and operational deployment.



Sources of PM and Precursor Gases in New York State

Philip K. Hopke
Center for Air Resources Engineering and Science and Bayard D. Clarkson Distinguished Professor,
Clarkson University

In the next year, areas will be determined to be in non-attainment of the National Ambient Air Quality
Standard (NAAQS) for particulate matter. As a result of these designations, it will be necessary to pre-
pare State Implementation Plans (SIPs) that outline an air-quality management strategy to bring the areas
in question to attainment of the national standard. To ensure that an effective and efficient strategy is
developed, it is important to identify the major sources of the particulate matter and the precursor gases
that can be oxidized to produce additional PM, 5 mass. Receptor models applied to a variety of air-quali-
ty data can help to develop that strategy by identifying the source types, and by combining these results
with back-trajectory ensemble methods also identify the likely locations of those sources. Factor analy-
sis in the form of positive matrix factorization (PMF) was used to obtain information about possible
sources of the aerosol. Potential source contribution function (PSCF) analysis, which combines the
aerosol data with the air-parcel backward trajectories, was applied to identify possible source areas and
pathways from these sources at the two sites. Analyses of data from various locations that are relevant to
New York State will be presented.

Latest Findings on PM Health Effectst

Morton Lippmann, Ph.D.
NYU School of Medicine, Tuxedo

The current state of knowledge on the health effects associated with exposure to particulate matter (PM)
of ambient-air origin in the peer-reviewed literature through 2002 has been summarized in the fourth
draft (June 2003) of EPA’s PM Criteria Document (PMCD). The implications of this literature for the
selection of National Ambient Air Quality Standards (NAAQS) for PM, in terms of the form of the
NAAQS, the pollutant indicators, the averaging times, and the concentration limits that can protect pub-
lic health with an adequate margin of safety, have been presented in the first full draft (August 2003) of
the EPA Air Program’s Staff Paper. These documents present a wealth of evidence that supports the need
for NAAQS for fine particles (PM; 5) at concentrations at or below the current (1997) NAAQS, in order
to minimize PM-associated excess mortality, morbidity, significant functional deficits, and lost time
from work or school. They also recommend new NAAQS for thoracic coarse-mode particles (PMj(_; 5)
to replace PM . This presentation will cover key elements in these recent EPA documents, plus some
more recent findings, as well as some of the important remaining gaps in the literature concerning the
effects of specific PM components and their sources, and the biological mechanisms that may produce
the effects.
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Clinical and Mechanistic Health Studies with PM:
New Findings and Research Directions

Mark J. Utell
University of Rochester Medical Center

A recent series of epidemiologic reports have shown associations between fine particulate matter (PM)
levels and increased cardiovascular and pulmonary morbidity and mortality. Elevated PM levels have
been linked with cardiac events, including serious ventricular arrhythmias and myocardial infarction, as
well as asthma hospitalizations and alterations in lung function. Given this series of studies, there was a
paucity of toxicological and clinical studies looking at possible mechanisms. Firmer conclusions for pol-
icy implications appeared to be dependent on finding underlying mechanisms that could explain why
one might anticipate these cardiac or respiratory responses.

Recently, several mechanistic pathways have emerged that may underlie the link between PM exposure
and adverse health effects. The portal of entry for PM pollution is the lungs, and PM interactions with
the respiratory epithelium likely mediate a wide range of effects. Research findings support different
pathways by which particles can affect the respiratory tract and cardiovascular system: (1) inflammation,
both pulmonary and systemic, with perhaps a key role played by reactive oxygen species; (2) alterations
in immune competence; and (3) autonomic nervous system dysfunction. For example, clinical studies of
young and elderly subjects exposed to real-world or surrogate particles have shown reductions in heart-
rate variability, altered cardiac repolarization, and increases in blood fibrinogen levels. Ultrafine parti-
cles (UFPs), by virtue of their extremely small size, may enter pulmonary capillary blood; large reduc-
tions in the pulmonary diffusing capacity have been reported after several-hour exposures to UFPs.

Despite major progress, large uncertainties exist with regard to the scope and significance of experimen-
tal data in explaining the epidemiological findings on the risk of PM. Furthermore, the most hazardous
components of PM remain to be identified; although the field has been narrowed, a large list of potential
candidates exists. Answering the key questions concerning the hazardous components of PM will be a
central focus of the next generation of research studies. It is unlikely that a single component will be
responsible for causing the range of clinical effects described to date, but rather, it may be that different
components will be linked with specific health outcomes. The identification of these hazardous compo-
nents will have important and immediate regulatory impact as adverse health outcomes are attributed to
specific sources.

Emissions and Deposition of Atmospheric Pollutants: An update

Kathleen C. Weathers, Thomas J. Butler, Gene E. Likens and Gary M. Lovett
Institute of Ecosystem Studies, Millbrook, NY

Nitrogen oxide (NOx) emissions in the eastern United States show very little decline from 1991-2000. In
contrast, there has been a 30% decline in sulfur dioxide (SO,) emissions for the same 31-state source
region from 1991-2000. Of three main emitter categories (utilities, vehicle and other), the biggest
declines for both SO, and NOx were in electric utility emissions. The relative contribution of vehicle
sources for NOx has increased.

There is a statistically significant relationship between SO, emissions and volume-weighted sulfate



(SO4") concentrations in precipitation in the eastern United States; emission reductions result in lower
sulfur (S) concentration in precipitation. There is also a statistically significant relationship between SO,
emissions and dry deposition species (SO, and particulate SO4~; Butler et al. 2001). Concentrations and
deposition of S in cloud water at Whiteface Mountain, NY, however, do not appear to be related to emis-
sion declines.

Until recently, no strong relationship between NOx emission and nitrogen (N) concentration in precipita-
tion or air had been identified. However, recent results (Butler et al. 2003) show that a 50% decline in
total (all sources) NOx emissions should lead to an approximately 38% decline in nitrate (NO3’) concen-
tration in precipitation and deposition. Results from this same study suggest that a 50% decline in non-
vehicle emissions (=23% decline in total NOx emissions) would lead to a 19-22% decline in NO3™ con-
centration in precipitation. Thus, reducing NOx emissions is predicted to have a 75% or 95% efficiency
in reducing precipitation NO3™ concentration, depending upon the source of the reduction.

Although relationships between emissions and precipitation or air concentrations can be demonstrated,
total deposition (wet +dry+ cloud inputs) is still quantified only crudely for most regions in the country.
The inaccuracy in quantifying total deposition results from the scarcity of dry deposition data, and
because models of dry and cloud deposition are limited by assumptions of flat terrain and homogenous
canopy structure. In addition, dry deposition of other substances that are of environmental concern, such
as mercury, calcium and magnesium, is not being measured.

EMEP Project Activity and Road Map
Ecosystem Response to the Deposition of Sulfur, Nitrogen, and Mercury

Mark Watson
Senior Project Manager, NYSERDA

A roadmap provides us with a number of routes from which to choose to get us to our destination. For a
roadmap to be useful for the issues associated with “Ecosystem Response to the Deposition of Sulfur,
Nitrogen, and Mercury”, we must first determine where we want to go, which is not an easy task. While
most of us may agree that we should improve the health of our natural resources, the specific attainment
goals are certainly open to much debate. Even if we could agree on the endpoints, the matter is compli-
cated by the fact that for environmental issues, we often don’t have enough information to give us confi-
dence that any one specific route or course of action will get us from point A to point B. There are infor-
mation gaps that must be addressed through research projects designed to address critical questions. The
resulting findings, if communicated effectively, may ultimately be used to formulate policies that bring
about the desired response—or in other words, reach our destination.

This presentation addresses how EMEP-sponsored research in the areas of monitoring, field and process
studies, syntheses and assessments, and modeling is helping to provide the information needed to help
us better understand our ecosystems and make effective environmental policy.
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Changes in Water Chemistry in Adirondack Lakes and Streams: A Status Report

Karen M. Roy
Adirondack Lakes Survey Corporation, Ray Brook, NY

This report highlights some of the water chemistry findings based upon trend analyses of the lakes and
streams monitored by the ALSC through 2000. The Adirondack Long-Term Monitoring (ALTM) pro-
gram was established in 1982 to assess seasonal and long-term patterns in the chemistry of lakes in the
Adirondacks. The program was initiated with 17 lakes and was subsequently expanded in 1992 to 52
lakes, based on the findings of a major synoptic survey of 1469 lakes completed in 1990. Over the
course of recent monitoring, four lakes were limed and thus not included in these trend analyses. A total
of 16 lakes were analyzed for the longer record from 1982-2000, and 48 lakes were analyzed for the
shorter interval from 1992-2000.

Time-series analyses have been completed for these two lake chemistry intervals (Driscoll 2003). Sulfate
levels have been decreasing in all of the 16 lakes at a uniform rate (—1.53 to —2.50 _eq/L/yr) during
1982-2000, suggesting that decreases in sulfur dioxide emissions and atmospheric sulfate deposition are
responsible for this change. The mean rate of sulfate decline in 44 out of 48 lakes during the 1992—-2000
period was greater (—2.57 eq/L/yr) than that observed for the longer period (-2.06 eq/L/yr). Changes
in nitrate levels, however, have been found to be less consistent in comparison with those of sulfate.
While a portion of the lakes are showing decreasing levels of nitrate, this pattern has varied in the past
depending on the length of record. There has not been any appreciable change in NOx emissions or in
atmospheric nitrate deposition since lake monitoring began in 1982.

During 1982-2000, changes in both sulfate and nitrate levels resulted in increases in acid neutralizing
capacity (ANC) and pH in over half of the ALTM lakes. The mean rate of increase for ANC was 0.78
_eq/L/yr. However, current ANC levels in 2000 remain a concern for aquatic biota, with 34 lakes having
a mean ANC value of <50 eq/L, including ten lakes with ANC values <0 eq/L. Similarly, 23 lakes
had mean pH values < 5.5, including 13 with pH < 5.0. Since there is considerable interest in quantify-
ing the time-scale of recovery of surface water acidification, extrapolated estimates of linear rates of
ANC increase based on time series were tabulated. They suggest that lakes with low ANC values (0-50
_eq/L) that are susceptible to episodic acidification might reach 50 eq/L values over a period ranging
from a few years to 50 years. For lakes that are chronically acidic (ANC < 0), the time required to reach
an ANC of 50 was estimated to be between 25 and 100 years.

Trends in toxic inorganic aluminum (Ali) showed a significant decrease in over half of the 48 lakes with
a mean rate of decline of —0.31 mol/L/yr. The trends in aluminum chemistry show a shift in speciation
from toxic inorganic forms toward less toxic organic forms with decreases in atmospheric deposition and
increases in dissolved organic carbon concentrations. In 2000, 16 out of 48 lakes showed mean Ali con-
centrations above 2 mol/L, a level known to be toxic to juvenile forms of Adirondack fish.

Since 1994, the ALSC has also been sampling 43 Adirondack lakes once per summer as part of the U.S.
EPA’s Temporally Integrated Monitoring of Ecosystems (TIME) project. A 2003 report on that project
indicates results consistent with Adirondack LTM findings (Stoddard 2003), that declines in emissions
are translating into reductions in acidic deposition and that changes in deposition are translating into
changes in surface water chemistry. Whether biologically relevant water chemistry has improved in acid-
sensitive regions is less certain.

Following the completion of EPA’s Episodic Response Project (1988-90), weekly measurements were
continued on 3 western Adirondack streams to identify trends that might be related to changes in acidic



deposition. Trend analyses of stream ANC and pH were completed for October 1991-September 2001
(Lawrence 2003). During that time, the pH of wet deposition increased at all Adirondack sites, with
most of the increases occurring from 1991-1995. No trend was evident in the daily mean streamflows of
the 1990s, although the frequencies of both extremely high and extremely low flows occurred during the
second half of the record. ANC and pH were inversely related to flow in all three streams, but the trends
changed uniquely for each stream when the effect of flow variation was removed. For instance, increas-
ing trends in ANC (p < 0.05) and possibly pH (p < 0.10) were no longer observed in Buck Creek when
the effect of flow was considered. Results indicate that long-term flow data are critical to the interpreta-
tion of stream chemistry. Unlike the case of lakes, the overall proportion of affected streams and the spa-
tial extent of soil acidification have yet to be determined in the Adirondack Park. The ALSC is partici-
pating in the first region-wide characterization of stream chemistry and biota with respect to chronic and
episodic acidity, in cooperation with USGS and NYSERDA, over a million-acre portion of the western
Adirondacks.

Monthly LTM lake chemistry data (1992-2000) are posted on www.adirondacklakessurvey.org

References

Driscoll, C.T., Driscoll, K.M, Roy, K.M. and Mitchell,M.J. 2003. Chemical responses of lakes in the
Adirondack region of New York State to declines in acidic deposition. Environmental Science &
Technology 37(10): 2036-2042.

Stoddard, J.L. et al. 2003. Response of surface water chemistry to the Clean Air Act Amendments of
1990. EPA 620/R-03/001 Office of Research and Development.

Lawrence, G.B., Momen, B., and Roy, K.M. (Submitted 2003). The use of stream chemistry for monitor-
ing acidic deposition effects in the Adirondack region of New York.

http://www.adirondacklakessurvey.org. The Adirondack Lakes Survey Corporation (ALSC) is a not-for-
profit research group originally established in 1984 as a cooperative agreement between the Empire
State Electric Energy Research Corporation and the NYSDEC to determine the extent and magnitude of
surface water acidification in the Adirondack region. The ALSC currently continues the Long-Term
Monitoring Program and related projects with support from NYSERDA, NYSDEC, and the U.S. EPA.
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An Integrated Assessment of the Recovery of Surface Waters from
Reduced levels of Acid Precipitation in the Catskills and Adirondacks

Douglas A. Burns
U.S. Geological Survey

Charles T. Driscoll Gary M. Lovett
Syracuse University Institute of Ecosystem Studies

Myron J. Mitchell,
SUNY College Environmental Science and Forestry

Karen Roy Michael R. McHale
Adirondack Lakes Survey Corporation U.S. Geological Survey

Kathie Weathers
Institute of Ecosystem Studies

Surface water acidification by atmospheric deposition has been documented in several upland regions of
eastern North America, including the Adirondack and Catskill Mountains of New York. Acidification in
these two regions has caused high aluminum concentrations in surface waters and resulting toxicity to
fish and other biota. During the past 25 years, the acidity of precipitation in New York has decreased as
the Clean Air Act and subsequent amendments have been implemented. Decreasing acidity of atmos-
pheric deposition is expected to result in the eventual recovery of sensitive surface waters in New York
and throughout the U.S. Research in the Adirondacks and Catskills has included studies of surface water
acidification, biological effects, nitrogen cycling, and recovery, but little effort has previously integrated
study results across both of these acid-sensitive regions. In this study, three aspects of surface water
acidification and recovery were compared across these two regions: (1) changes in chemistry through
examination of long-term surface water data sets, (2) examination of key processes that affect the
cycling and retention of nitrogen, and (3) modeled recovery under future acid deposition scenarios.

Documentation of recovery included examination of patterns and trends in surface water chemistry at 5
Catskill streams and 12 Adirondack lakes during the period 1992-2001, which is the minimal length of
the record at all sites. Results show strong decreases in sulfate concentrations in precipitation and sur-
face water in both regions. These declines in sulfate have resulted in increasing acid-neutralizing capaci-
ty (ANC) at the majority of Catskill and Adirondack surface waters examined. Increases in ANC were
evident at 7 of 12 Adirondack lakes studied and were generally in the range of 1-2 _eq L-1 yr-1, where-
as 3 of 5 Catskill streams showed increases < 0.5 eq L-1 yr-1. Decreases in surface water nitrate con-
centrations were also evident at the majority of sites examined in the two regions; these decreases also
contribute to increases in ANC. Comparison of detailed soils and vegetation data across these two
regions, however, reveals that sugar maple has a significant effect on the rate of nitrogen cycling and on
surface water nitrate concentrations. Soils developed under sugar maple stands have high rates of nitrifi-
cation and nitrate leaching to surface waters, so watersheds dominated by this species may have greater
nitrate concentrations. Factors such as beech bark disease, climate change, and soil calcium depletion
may affect sugar maple abundance, which in turn may affect long-term trends of nitrate-driven acidifica-
tion in these regions.

Simulations with PnET-BGC, an integrated biogeochemical model, determined the response of four
Adirondack lakes and one Catskill stream to acid deposition. Modeled sulfur budgets indicated little
retention of sulfur inputs from deposition, consistent with the parallel trends found between precipitation



and surface water sulfate concentrations. Modeled nitrate retention was more variable between sites, a
reflection of land-disturbance history and in-lake processes. Modeled ANC budgets indicated that atmos-
pheric deposition was the greatest source of acidity and that cation exchange, mineral weathering, and
in-lake processes were the greatest sources of ANC.

Together, these data show that the sulfur cycle responds rapidly to changes in sulfate deposition, where-
as the nitrogen cycle is more complex and is driven in part by tree species composition and land distur-
bance history. Increases in ANC were small during the 1992-2001 period examined, but the increasing
trends at the majority of sites studied indicate that surface water chemistry is beginning to respond to
decreasing levels of acid deposition in these two regions.

The Adirondack Effects Assessment Program

S. A. Nierzwicki-Bauer, C. W. Boylen, L. Eichler
Darrin Fresh Water Institute & Department of Biology, Rensselaer Polytechnic Institute

In 1994, the Adirondack Effects Assessment Program (AEAP) began a synoptic sampling program of
physical and chemical parameters, bacterioplankton, phytoplankton, zooplankton, macrophytes, and fish
on 30 ponded waters. The 30 waters are a subset of the waters included in the Adirondack Lakes Survey
Corporation’s Long-Term Monitoring (LTM) program of water chemistry. In addition, the AEAP has
been expanded to support both selected NADP deposition sites in New York State and event-based tribu-
tary sampling. Designed to assess the current state of different biological trophic levels as an estimate of
ecosystem health, the AEAP has provided baseline data upon which to evaluate long-term (temporal)
changes of future recovery of lake communities in this region. After nine years of simultaneously evalu-
ating the effects of acidification on multiple trophic levels in several types of lake systems, patterns can
be correlated between various chemical and biotic variables. Quantitative data on biotic variables have
provided insight into the interactive relationships between environmental factors and species abundance,
biodiversity, and possible indicator species. A case study for one of the AEAP waters, Brooktrout Lake,
is also presented.
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Inputs, Transport, and Transformations of Mercury in Forest-Wetland-Lake Ecosystems

Charles T. Driscoll
Department of Civil and Environmental Engineering
Syracuse University

Mercury is a neurotoxin. Exposure of humans and wildlife to mercury occurs largely through the con-
sumption of fish. Historically, advisories on fish consumption regarding mercury were largely associated
with water bodies that experienced industrial discharges. However, over the last 15 years, concern over
fish contamination has shifted from point sources to atmospheric deposition. Studies across eastern
North America have shown widespread contamination of mercury in fish in remote lakes, including the
Adirondack region of New York State. Atmospheric emissions of mercury originate from several
sources, including electric utilities and incinerators. Emitted mercury is deposited to the land surface
through wet and dry deposition. Deposition of mercury has increased markedly over the last 100 years,
with some decreases occurring during the last 20 years. In forest ecosystems, dry deposition of mercury
exceeds wet deposition. Within forest ecosystems inorganic mercury can be converted to methyl mercu-
ry, particularly in wetland environments. Relatively low concentrations of methyl mercury bioconcen-
trate along the aquatic food chain, such that concentrations of methyl mercury in are 1-10 million times
greater than values in water. Acidification of lakes, such as has occurred in the Adirondacks, has
increased fish mercury concentrations. There are currently several proposals for controls of atmospheric
emissions of mercury from electric utilities.

Status of PM Emission Inventories

Phil Lorang
Office of Air Quality Planning and Standards
U.S. EPA

Because a large portion of ambient PM; 5 is secondary sulfate and nitrate, the generally good quality of
the available emission inventories for SO, and NOx are good news for the PM, 5 emission inventory
picture. Emissions of ammonia and of primary PMj; 5 are also of interest. Inventory efforts on these pol-
lutants on the state and local levels have a shorter history, as most areas have never been designated
non-attainment or had to operate a control program for either total PM or PM;(, and no areas have yet
been designated non-attainment for PM; 5. The U.S. EPA has estimated emissions for all PM, 5 compo-
nents and precursors since 1990, applying adjustment factors and other approximations where needed to
fill in gaps in available inventory data. States are now much more engaged in PM, 5 inventory develop-
ment than in the recent past, especially through multistate organizations that receive grants from the EPA
for the development of plans to address regional haze problems. States are also subject to a new require-
ment to submit PM, 5 and ammonia inventories to the EPA in June 2004 for the year 2002. EPA has
been developing tools that will assist states in preparing this submission and similar submissions that
will be required at three-year intervals.



Utility PM and Precursor Emissions and Multi-pollutant Control Options:
Regulatory Landscape, Technologies and Costs

Praveen Amar
NESCAUM

Rui Afonso
Energy and Environmental Strategies

Electric utility plants are a major source of emissions of oxides of nitrogen, sulfur dioxide, particulate
matter, mercury, and other hazardous air pollutants. The source category includes large coal-, oil-, and
gas-fired electricity-generating units. For example, power plants emit more than five million tons of
NOx per year (about 1/4 of US emissions), over 10 million tons of SO, per year (about 2/3 of U.S. SO,
emissions), and about 50 tons of mercury per year (about 40% of U.S. anthropogenic emissions). This
presentation will first go over the current regulatory and legislative landscape in the U.S., with special
emphasis on the Northeast. Various current and proposed legislation(s) and regulations at federal and
state levels will be briefly described. The talk also will explore the long-term history of the extremely
positive and encouraging relationship between environmental regulation and technology innovation in
the area of combustion controls from stationary sources.

The presentation then will cover various technologies that have been successfully and cost effectively
applied to various utility sources of PM and its precursors, as well as new promising technologies at
varying levels of development. It appears that a more stringent control of primary PM emissions (includ-
ing trace toxic metals such as cadmium and mercury) may require retrofitting existing infrastructure
(especially large utility coal-fired boilers that already have ESPs) with baghouses. Individual pollutant
control technologies such as SCR for NOx, wet and dry scrubbers for SO,, activated carbon injection
technology for mercury, as well as multipollutant technologies will be discussed in terms of technical,
cost, and strategic considerations.

State of the Art in Diesel Emission Control Systems

Timothy V. Johnson
Corning Inc.

Tightening diesel tailpipe regulations are resulting in rapidly developing engine and emission control
technologies. This presentation focuses on the most recent advances in the field of diesel emission con-
trol.

Heavy-duty diesel regulations in Japan in 2005 and the U.S. in 2007 will require the use of diesel partic-
ulate filters (DPF). Despite being commercially available for upwards of 20 years, filters are still going
through a rapid period of development. Efforts are being made to quantify performance, allow reliable
regeneration, and improve strength and gas-flow characteristics. Filters are removing 50-99% of the
soot, as measured by particulate number count, depending on filter characteristics. Filter regeneration
strategies incorporate tight integration with engine management and filter catalyst properties. Filter
porosity is being adjusted to enable both low back pressure, now —70% of the norm of only two years
ago, and good durability and performance.

B-13



B-14

To hit 2005 European regulation levels, advanced NOx control is being chosen. Selective catalyst reduc-
tion has been tested on vehicles for almost 10 years, and the technology is being specified now for the
first commercial sales. Tighter control strategies are being developed to maximize emissions reductions
and to minimize ammonia slip. Systems are achieving 80% reduction at less than 10 ppm ammonia slip.
Lean NOx trap (LNT) systems are in a rapid state of development, but are achieving about 80% NOx
removal at fuel penalties of about 3%.

Finally, integrated NOx /PM systems will be needed in light-duty applications in about 2006—07 in
Europe and the U.S., and in the heavy-duty sector in 2010. In spite of this, the first DPF/LNT commer-
cial application is emerging in Japan this year. Prototype light-duty systems are demonstrating the U.S.
fleet average NOx level of 0.05 g/mile. Heavy-duty DPF/SCR systems are on the road, and DFP/LNT
systems are being demonstrated on engine dynamometers.

The Emission Reduction Credit Process and Smaller-Scale
Combined Heat and Power Projects

Tom Bourgeois
Pace University

This paper will investigate the emissions reduction credit process as it pertains to small distributed-gen-
eration projects. We will define emissions reduction credits (ERCs) and explain the criteria for establish-
ing ERCs. In order to be certified as an ERC, the reductions in question must be

e Real

* Quantifiable
* Surplus

e Permanent
» Enforceable

We will discuss some of the protocols utilized in quantifying the ERC. In so doing, we will provide
some case studies that demonstrate the concepts of Baseline Emissions Level, Strategic Emissions
Levels, and the net available emission reduction credit.

We will address the potential for obtaining ERCs from CHP facilities, discussing the types of technolo-
gies that would be replaced (the baseline technologies) and the end-use sectors that these technologies
might be found in.

One of the particular concerns of our research is the higher transaction costs, on a per-unit basis, that
may occur in obtaining ERCs from smaller scale combined heat and power (CHP) and distributed gener-
ation (DG) projects. This paper will suggest some alternatives for streamlining ERC creation from
smaller scale generation sources, while at the same time protecting the integrity and rigor of the pro-
gram.

Finally, we will examine the emissions of particulate matter from CHP and DG sources. We will devote
some time to discussing the control costs for smaller sized distributed generation projects.



Overview of Nitrogen and the Energy and Industry Connection

William Moomaw
The Fletcher School, Tufts University

While the largest quantity of nitrogen is inert and resides in the atmosphere, it is the much smaller and
multifaceted forms of reactive nitrogen that make life possible, and simultaneously wreak havoc on nat-
ural and human ecosystems. Artificial fertilizer and the planting of legumes dramatically enhance the
productivity of human agriculture. However, the runoff from agricultural nitrogen fertilizer, combined
with human and animal waste and effluents from industry, electric power generation, and transportation
already pose major threats to the natural environment and human wellbeing. The cascading of nitrogen
destructively through the atmosphere, the land, and aquatic systems is now responsible for major eco-
nomic damage. While flows of reactive nitrogen have more than doubled on a globally averaged basis,
there are regional hotspots where the increase is by factors of 10 or 100. Our policies have produced
some success in reducing the growth and emission levels of some forms of reactive nitrogen, but overall
have failed to stem the tide. This paper will present some of the latest information about the nitrogen
cascade, and provide some projections of potential nitrogen releases into the future. It will conclude with
an analysis that suggests ways in which cost-effective reductions can be achieved through multipollutant
and cross-sectoral strategies.

Status and Effects of Nitrogen Pollution in the Northeast

K. Fallon Lambert
Consultant, Hubbard Brook Research Foundation

The northeastern United States receives elevated inputs of anthropogenic nitrogen (N) largely from net
food imports and atmospheric deposition, with lesser inputs from fertilizer, net feed imports, and N fixa-
tion associated with leguminous crops. Ecological consequences of elevated N inputs to the Northeast
include tropospheric ozone formation, ozone damage to plants, the alteration of forest N cycles, acidifi-
cation of surface waters, and eutrophication of coastal waters. Calculations with PnET-BGC suggest that
aggressive reductions in N emissions alone will not result in marked improvements in the acid-base sta-
tus of forest streams. WATERSN calculations show that management scenarios targeting the removal of
N by wastewater treatment produce the largest reductions in estuarine N loading. Addressing both the
forest and coastal impacts of elevated N inputs will require policy actions to reduce atmospheric emis-
sions of N and discharges of N from wastewater treatment plants.
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Nitrogen Sources to Rivers and Estuaries of New York State

Elizabeth W. Boyer
State University of New York, College of Environmental Science & Forestry

Richard B. Alexander Robert W. Howarth
U.S. Geological Survey Cornell University

Carol Kendall
U.S. Geological Survey

Human activities have greatly altered the nitrogen (N) cycle, accelerating the rate of N fixation in land-
scapes and the delivery of N to water bodies. Inputs of N to aquatic and terrestrial ecosystems in New
York have increased during recent decades, primarily from the production and use of fertilizers, the
planting of N-fixing crops, and the combustion of fossil fuels. The role of atmospheric N sources is of
particular concern in New York, as rates of atmospheric N deposition in the Northeast are among the
highest in the nation, arising from industrial, automotive, and agricultural emissions. We have used two
modeling approaches to quantify anthropogenic N sources to the landscape and associated transport and
transformations of N. First, we used a mass balance modeling approach to quantify N inputs and riverine
N losses for several major catchments situated, at least in part, within the State that encompass a range
of land use and climatic variability. The catchments include the Seneca/Oswego basin draining to Lake
Ontario, the Upper Susquehanna basin draining to the Chesapeake Bay, the Hudson River basin draining
to New York Bight, and the Connecticut River basin draining to Long Island Sound. We quantified N
inputs to each catchment from atmospheric deposition, application of nitrogenous fertilizers, biological
nitrogen fixation in crop lands and forests, and imports of N in agricultural products (food and feed-
stocks). We consider the fate of the N inputs into the landscape, estimating storage in soils, vegetation,
& groundwater; losses via denitrification & volatilization; and transport to waterways via riverine
export. Second, we use spatially referenced regression modeling to consider the role of atmospheric N
deposition and to quantify total N fluxes in riverine systems throughout New York State, providing esti-
mates of incremental (local) yields to each stream reach and total yields delivered downstream to coastal
waters. Simulations provide information about the role of delivery of atmospheric N from the terrestrial
landscape to surface waters, and the role of in-stream processing in altering N loads during transport.
Both modeling approaches indicate that atmospheric N is a significant source for deposition in land and
water in NYS. Further, we are studying several New York catchments in process studies designed to elu-
cidate N sources to the landscape and the coupled hydrological, biological, and geochemical controls on
its transport. This involves monitoring of N dynamics under varying hydrological regimes, such as
events and seasons, and involves characterization of flow paths and N sources with chemical and iso-
topic tracers. Our collective work provides information regarding the relative contributions of atmos-
pheric N, which is necessary to develop sound strategies for understanding and managing the effects of
these and other N inputs.



Benefits of Reduced Air Pollution in the United States

Dallas Burtraw
Senior Fellow, Resources for the Future

Integrated assessment extends cost-benefit analysis to account for uncertainties in the links between
environmental science and economics. We use the Tracking and Analysis Framework to couple a
detailed simulation model of the U.S. electricity markets with an integrated assessment model that links
changes in emissions with atmospheric transport, environmental endpoints, and valuation of impacts.
This framework has been used to evaluate the 1990 Clean Air Act Amendments, and to develop new
estimates of “economically efficient” emission caps for sulfur dioxide (SO2) and nitrogen oxides (NOX)
in the U.S. electricity sector.

We find that plausible values drawn from the mainstream literature for uncertain variables in the inte-
grated assessment lead to a variation in the estimation of the benefits of emission reduction of nearly an
order of magnitude. Nonetheless, this independent assessment confirms the general relation between
benefits and costs asserted by the EPA regarding changes in emissions from the electricity sector. The
major emission reductions for SO2 and NOX that would be achieved under the various multipollutant
proposals now before Congress all appear justified on the basis of cost-benefit analysis.

Previous analysis of the benefits and costs of reducing power-plant emissions identified the air-health
pathway, and especially the reduction of secondary particles, as the dominant source of benefits of emis-
sion reductions. In previous work, the estimable economic benefits from reducing acidification were
small in comparison, although this was highlighted as a major uncertainty. New research has added esti-
mates of the willingness to pay to improve natural resources in the Adirondacks and indicates economic
benefits associated with nonuse values for these resources that accrue in addition to health-related bene-
fits.

Ongoing work funded by NYSERDA examines the benefits and costs of the specific multipollutant pro-
posals in greater detail, and focuses on the benefits and costs that accrue in New York State and the
Northeast region. In addition, this work explores whether regional differentiation of caps for different
pollutants is likely to enhance efficiency and protect local hot spots, such as the Adirondack area.

Improving the Scientific Basis for Environmental Policy

Dan Greenbaum,
President, Health Effects Institute

In theory, and frequently in legislation, every major environmental policy is supposed to be based on the
best available scientific understanding. In practice, scientists and decision makers work in very different
worlds, which are based on different time frames, incentives, and even languages. Add to that that the
interpretation of science in the decision-making world is often filtered through a complex mix of stake-
holders and the media, and the challenges of ensuring that the best science helps make environmental
decision better are enormous. This talk will briefly review the key differences among the science, stake-
holder, media, and decision-maker communities, identify the challenges, and use some recent examples
to suggest ways in which the scientific community could improve the way in which communicates its
results to decision makers.
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Increasing the Effectiveness of Science-Policy Communication:
How Do We Get on the Same Page?

Joanne Fox-Przeworski
Bard Center for Environmental Policy, Bard College

A good deal of attention has been directed to understanding the role of science in policy making. Five
years ago a report to Congress by the House Committee on Science Unlocking our Future: Toward a
New National Science Policy argued that the role of science should include “helping society make good
decisions,” especially on “difficult decisions related to the environment.” (September 23,1998) Policies
concerning environmental issues—because of their complex and multi-disciplinary nature—need to be
informed by research from the natural sciences, but also from the social and behavioral sciences.

The topic of the final afternoon’s discussion concerns how best to do this: How can we improve the sci-
entific basis for policy making and increase the effectiveness of science-policy communication? In other
words, how might scientific research agendas better address urgent environmental issues, and in turn,
what might facilitate the better use of research results in public policies and guide policy makers where
decisions need to be made, even under conditions of incomplete information and uncertainty?

Three basic questions will be addressed by the panel during the final afternoon session:

* Where does the science-policy connection break down?
* Where does it work well?
* What links are missing to make a better connection?

Science, Policy, and Musical Chairs

Millie Baird
Environmental Defense

Good environmental policy depends on sound science. Policy makers need to understand the science
behind environmental problems and potential solutions, and thus, their interaction with scientists should
play an important role in developing environmental policy. But often other less objective parties take the
chairs when the music stops, leaving scientists standing.

The more an environmental issue is politically charged, the harder it is for scientists’ voices to be heard
over the clamor. Sometimes the science is not fully incorporated into environmental policy because sci-
entists are too passive with the knowledge that they have gained, so they fail to take their research out-
side of scientific circles. Or scientists may not convey information in ways that policymakers can under-
stand. Yet, scientists have a responsibility to make sure that their work is heard and understood in the
policy decision-making process. Scientists should take the time to translate their research into a form
that policymakers can digest, and they should make it clear that they are a resource in the policymaking
process.

A challenge for scientists over the next decade is to participate in the policy debate on critical environ-
mental issues such as nitrogen deposition and climate change. All too often, well-funded special interest
groups dominate the dialogue with policymakers. Scientists must ensure that the results of their research
are inserted into the policymaking debate, and more importantly than ever, they must find their seat
before the music stops.



Linking Science and Policy — Research, Monitoring, and the Policy Process

Rona Birnbaum
Clean Air Markets Division, U.S. Environmental Protection Agency

Effective communication between the science and policy communities can greatly enhance the environ-
mental policy process. When the relationship between the two communities functions well, science plays
important roles in the development, implementation, and assessment of environmental policy. Effective
assessment efforts by the scientific community can assist in policy formulation through using well-
developed and tested analytical tools to evaluate the impacts of potential policy options. In the imple-
mentation phase, continued research and monitoring is essential to track results for program/policy
accountability. Based on monitoring data, post-implementation assessment provides feedback to deter-
mine whether policies are successful or need revision. Examples from over a decade of air-quality policy
will be used to illustrate that science-policy communications work best when assessment questions are
clear and policy-relevant, and communication of results is considered up-front.

The Texas Air Quality Study: Improving the State of the Science of Air Quality
in Texas and Informing Public Policy Decisions

David Allen
Department of Chemical Engineering and Center for Energy and Environmental Resources
University of Texas

The Texas Air Quality Study (TexAQS) was the largest air-quality field study ever undertaken in Texas
and one of the largest ever done anywhere in the United States. During August and September of 2000,
approximately 300 air quality investigators from around the world converged on Houston Texas. Five
aircraft were deployed; five major ground chemistry sites were established, and approximately 20
peripheral sites were established for collecting additional meteorological and chemical data. The scope,
goals, and preliminary results are available at the study web site (www.utexas.edu/research/ceer/texaqs).

This presentation, by one of the four lead investigators for TexAQS, will provide an overview of the
study and will discuss, in greater detail, the policy implications of the study.

Environment and Media

Andrew C. Revkin
The New York Times

Andrew C. Revkin will speak on the many impediments to effective media coverage of environmental
issues—both inside and outside the newsroom.

Mr. Revkin will address one of the weakest links in the chain between basic science and environmental
policy: media coverage of environmental science. He will described some fo the many impediments to
conveying scientific findings through the filter of ‘news.” Many of the hurdles are in the newsroom itself
Others are outside, with the biggest, perhaps, being the persistent lack of basic scientific literacy on the
part of Americans.

Finally, Mr. Revkin will discuss how to overcome those hurdles, all of which require much more interac-
tion between journalists and scientists, outside the immediate glare of breaking news.
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En ironmental Mo ito ing, Evalua ion, & Protec ion

energy (4% of the U.S. total) in the form of petroleum, natural
NYS E R DA gas, nuclear power, coal, hydropower, and biofuels. About 1.5
New York State quadrillion Btus of this primary energy is used to produce electricity.
Although the energy is vital to our economy and quality of life, the
process of generating and distributing it can have wide-ranging envi-

New York State uses more than 4 quadrillion Btus of primary

Energy Research
and Development

Authority ronmental and public health impacts.

17 Columbia Circle In recognition of the link between energy and the environment, the

Albany, NY 12203-6399 New York Public Service Commission included an environmental

toll free 1-866-NYSERDA research and monitoring initiative in the New York Energy $mart™

local (518) 862-109 public benefits program. New York Energy $mart®™, which is admin-
1091 istered by the New York State Energy Research and Development

--------------- Authority (NYSERDA), supports energy efficiency, renewable energy,

and environmental programs. The public benefits program is funded
by a charge paid by electric distribution customers in New York State.
The program began in 1998 and is funded through July 2006.

Program Objective and Focus

New York Energy $Smart®™ Environmental Monitoring, Evaluation,
and Protection (EMEP) program provides objective and policy-rele-
vant research aimed at two primary goals:

 enhancing understanding of the nature and characteristics of energy-
related pollution and its impact on the environment and human
health; and

* characterizing sources of energy-related pollution and defining
opportunities for emissions reduction.

The program focuses on electricity-related environmental issues in
New York State. EMEP is currently supporting a diverse research port-
folio in three areas:

* ecosystem response to deposition of sulfur, nitrogen, and mercury;

vater Anline dirondack}

Survey Corporai e + air quality and related health research associated with particulate
matter, ozone, and copollutants; and

* crosscutting environmental science, technology, and policy D-1
projects.



Top: U.S. Geological Survey staff
installing a mercury deposition
monitor in the Catskills.

Center: NYS Department of
Environmental Conservation staff

sampling fish for mercury analysis.

Bottom: Adirondack Cooperative
Loon Program staff releasing a
Jjuvenile common loon.

Program Strategy

Research planning. NYSERDA, with the assistance of more than 30 exter-
nal scientists and policy experts, has completed a multiyear research plan for
the EMEP program (available at
www.nyserda.org/programs/environment/emepplan.pdf).

Competitive solicitations and science/policy review. EMEP periodically
issues Program Opportunity Notices to seek proposals that address targeted
research areas. Projects are reviewed and selected through a competitive
process. The program is guided by a steering committee of major stakeholder
groups. In addition, a separate science advisory committee provides technical
review and project input.

Collaborative research. The program supports an interdisciplinary approach
to environmental research and seeks to build research capability in New York
State to address critical energy-related environmental issues. EMEP has
catalyzed numerous multi-institution collaborative efforts, bringing

diverse perspectives and expertise into many projects.

Information exchange. EMEP places a premium on information exchange.
The program seeks to accelerate the process of introducing the latest scien-
tific findings into the realm of policy formulation, ultimately to increase the
effectiveness of environmental control strategies. EMEP sponsors confer-
ences and workshops to bring stakeholders, scientists, and policy makers
together to discuss environmental research issues in New York State and the
region. EMEP produces a variety of technical reports, publications, and web-
based resources (see www.nyserda.org/programs/environment/emep.asp).
More than 125 peer-reviewed publications have appeared as a result of
EMEP-sponsored research.

EMEP Program Advisory Group

Andrew Darrell, Environmental Defense

James deWaal Malefyt, New York State Department of Public Service

Dr. Richard Haeuber, U.S. Environmental Protection Agency

Dr. Daniel Luttinger, New York State Department of Health

Dr. Sandra Meier, Environmental Energy Alliance of New York

Dr. S.T. Rao, National Oceanic and Atmospheric Administration

Steven Sanford, New York State Department of Environmental Conservation
Dr. Gopal Sistla, New York State Department of Environmental Conservation
Dr. James Vickery, U.S. Environmental Protection Agency

Dr. Ross Whaley, Adirondack Park Agency

Dr. Lloyd Wilson, New York State Department of Health

Dr. Ronald Wyzga, Electric Power Research Institute

EMEP Science Advisory Committee

Dr. Praveen Amar, Northeast States for Coordinated Air Use Management
Dr. Stuart Findlay, Institute of Ecosystem Studies

Dr. William F. Fitzgerald, University of Connecticut

Dr. George Hidy, Aerochem Associates

Dr. Daniel Jacob, Harvard University

Dr. Patrick Kinney, Columbia University School of Public Health

John S. Irwin, John S. Irwin and Associates

Dr. Scott Ollinger, University of New Hampshire


www.nyserda.org/programs/environment/emep.asp
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Research Supported by the EMEP Program:

Air Quality and Related Health Research: Particulates (PM), Ozone, and Co-Pollutants

Clinical Studies of Exposure to Ultrafine Particles*

University of Rochester Medical Center (M. Utell)

Source Apportionment of Fine Particles in New York City

New York University Medical Center (G. Thurston)

Impact of Power Plants on Semivolatile Pollutants and Fine Particles in
New York State

Clarkson University (P. Hopke and T. Holsen), State University
of New York (SUNY) - Fredonia (M. Milligan)

Analysis of Ozone and Fine Particles in the Northeast*

University at Albany (S.T. Rao)

Effects of Transboundary Pollution on New York’s Air Quality*

NYS Department of Environmental Conservation (S.T. Rao)

Enhanced Measurements of Oxidants, Fine Particles, and Precursors

University at Albany (K. Demerjian)

Demonstration of Continuous Ambient Particulate Monitor*

Rupprecht & Patashnick Co., Inc. (J. Ambs)

Demonstration of Innovative Instrument for Ambient Particulate Matter
Mass Measurement Standard*

Rupprecht & Patashnick Co., Inc. (J. Ambs)

Fine Particle Constituents and Acute Asthma in Urban Areas

NYS Department of Health (D. Luttinger)

Monitoring Particle Size Distribution in Rochester

Clarkson University (P. Hopke)

Fine/Ultrafine Particulate Emissions Profiles*

GE Energy and Environmental Research Corp. (G. England)

Workshop on Incorporation of Receptor Models into PM and Adverse
Health Effects Study

Clarkson University (P. Hopke)

Formation and Transformation of Particles in Motor Engine Exhaust

University at Albany (F. Yu)

Analysis of PM Data in New York Using Advanced Source
Apportionment Methods

Clarkson University (P. Hopke)

Assessment of Carbonaceous PM2.5 for New York and the Region

Northeast States for Coordinated Air Use Management (P. Johnson)

Physical and Chemical Characterization of Laboratory-Generated
Secondary Semivolatile Organic Particles

University at Albany (K. Demerjian)

Chemical Composition of Fine Organic Particles from Urban Regional
Background Locations in New York State

Rutgers University (M. Mazurek)

New York City Exposure/Asthma Panel Study

Electric Power Research Institute (A. Rohr)

Ultrafine Particles and Cardiac Responses: Evaluation in a Cardiac
Rehabilitation Center

University of Rochester Medical Center (M. Utell)

Atmospheric Deposition of Sulfur (S), Nitrogen (N), and Mercury (Hg) and Ecosystem Response

Long-Term Monitoring Program for Evaluating Changes in Water
Quality in Adirondack Lakes

Adirondack Lakes Survey Corporation (K. Roy)

Evaluation of the Recovery from Acidification of Adirondack
Ecosystems

SUNY College of Environmental Science and Forestry (M. Mitchell)

Mercury in Adirondack Wetlands, Lakes, and Terrestrial Systems

Tetra Tech, Inc. (R. Munson), Syracuse University (C. Driscoll),
U.S. Geological Survey (M. McHale)

Effects of Atmospheric Deposition of Sulfur, Nitrogen, and Mercury on
Adirondack Ecosystems*

SUNY College of Environmental Science and Forestry (D. Raynal)

Contributions of Global and Regional Sources to Mercury
Deposition in New York State*

Atmospheric & Environmental Research, Inc. (C. Seigneur)

Integrated Assessment of Recovery of Surface Waters from Reduced
Levels of Acid Deposition in the Catskills and Adirondacks

U.S. Geological Survey (D. Burns), Institute of Ecosystem Systems
(G. Lovett)

Status and Effects of Nitrogen Pollution in Northeastern United States*

Hubbard Brook Research Foundation (K. Lambert)

Atmospheric Transport and Fate of Mercury in New York State

University at Albany (C. Walcek)

Deposition and Effects of Air Pollution in the Hudson Valley*

Institute of Ecosystem Studies (G. Lovett)

*Completed projects
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Projects and Principal Research Partners

Atmospheric Deposition of Sulfur (S), Nitrogen (N), and Mercury (Hg) and Ecosystem Response, continued

Assessment of Extent to Which Intensively Studied Lakes Are
Representative of the Adirondack Mountain Region

E & S Environmental Chemistry, Inc. (T. Sullivan)

Potential Recovery of Water Chemistry and Stream Biota from Reduced
Acid Deposition at a Sensitive Watershed in the Catskill Mountains

U.S. Geological Survey (D. Burns)

Long-term Monitoring and Assessment of Mercury Using the Common
Loon, Prey Fish, Water, and Sediment

Adirondack Cooperative Loon Program/ Wildlife Conservation Society
(N. Schoch)

Strategic Monitoring of Mercury in New York State Fish

NYS Department of Environmental Conservation (H. Simonin)

Assessment of Chemistry and Benthic Communities in Streams of the
Oswegatchie-Black River Basins of the Adirondack Region

U.S. Geological Survey (G. Lawrence), Adirondack Lakes Survey Corp.
(K. Roy), University of Texas (S. Passy)

Forest Health and Stream and Soil Chemistry Using a Multiscale
Approach and New Methods of Remote Sensing Interpretation, Catskill
Mountains, New York

U.S. Geological Survey (P. Murdoch), USDA Forest Service (R. Hallet)

Assessment of Nitrogen and Acidic Deposition Impacts to Terrestrial and
Aquatic Ecosystems of the Tug Hill Region

SUNY College of Environmental Science and Forestry (M. Mitchell and
G. McGee)

Assessing the Sensitivity of New York Forests to Cation Depletion

SUNY College of Environmental Science and Forestry (R. Yanai)

Mercury Deposition Monitoring Network: Adirondacks and Catskills

Syracuse University (C. Driscoll), U.S. Geological Survey (M. McHale)

Projects Crosscutting the Topics of Air Quality, Health, and Ecosystem Response

Quantifying Atmospheric Nitrogen Sources with New Stable Isotope
Techniques

U.S. Geological Survey (C. Kendall and D. Burns), SUNY College of
Environmental Science and Forestry (E. Boyer)

Multipollutant Policies for the Electricity Sector and Environmental
Quality in the Empire State

Resources for the Future (K. Palmer)

Analysis of New Pollution Control Strategy Utilizing Emission
Reduction Credits and Small-Scale Combined Heat and Power Units

Navigant Consulting (A. Greene)

Quantifying the Environmental Benefits of Increased Deployment of
Combined Heat and Power Technologies in NYS and the Impact of
Proposed Emissions Standards for Small Distributed Generation

Navigant Consulting (W. Puntel)

Ambient Gaseous Ammonia: Evaluation of Continuous Measurement
Methods Suitable for Routine Deployment

University at Albany (J. Schwab)

New York City Regional Heat Island Initiative

SAIC (R. Slosberg), Columbia University (C. Rosenzweig), Hunter
College of CUNY (W. Solecki)

SUNY Environmental Science and Forestry students conducting
D-4 fielawork at Arbutus Lake.

Adirondack Cooperative Loon Program staff searching for
common loons.



NYSERDA’s EMEP Program: Field Stations and Research Sites
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NYS Regional Assessments
+ Adirondack watershed assessment

e Long-term monitoring of 52 Adirondack
lakes

e Acidic deposition impacts to
ecosystems of the Tug Hill area

+ Forest health assessment of the
Catskill Mountains

Statewide Assessments
e Ozone-transboundary modeling study

* Analysis of ozone and fine
particles in the Northeast

e Sources of mercury deposition in
New York State

» Assessment of nitrogen pollution in
northeastern United States

e Recovery of surface water
acidification across the Catskills and
Adirondacks

* Assessing sensitivity of New York
forests to cation depletion

e Carbonaceous fine particle
assessment

e Mercury monitoring in New York fish
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sk EMEP Mercury Field Sites

@ EMEP Fine Particulate Field Stations
* EMEP Fine Particulate Research Labs
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& DEC Acid Deposition Network

< DEC PM, 5 Monitoring Locations
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For More Information

For more information on the
New York Energy $mart*™
Environmental Program,
contact Mark Watson at

(518) 862-1090, ext.3314, fax
(518) 862-1091; e-mail

MW 1 @nyserda.org; or visit
NYSERDA on the web at
www.nyserda.org

The New York State Energy
Research and Development
Authority, a public benefit corpora-
tion created in 1975 by the New
York State Legislature, works to
improve New York State’s energy,
environmental, and economic future
by sponsoring energy analysis,
research and development, and
efficiency deployment programs.
Funding for these programs comes
from the State’s investor-owned
utilities, the federal government,
substantial project partner cofund-
ing, and voluntary contributions
from the New York Power
Authority and Long Island Power
Authority. NYSERDA also man-
ages the Western New York Nuclear
Services Center at West Valley and
coordinates the State’s nuclear
energy activities.

State of New York
George E. Pataki, Governor

New York State
Energy Research and
Development Authority

Vincent A. Delorio, Chairman
Peter R. Smith, President
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Highlights from EMEP-Funded Research

Important results have come from the EMEP research program.
With EMEP funding, researchers have...

advanced understanding of the relative importance of local versus long-
range transport contributions of ozone (O5) and fine particulate matter

(PM; 5);

substantially improved knowledge about the properties and sources of
PM, s, including the organic fraction, in New York City and parts of

upstate New York;

provided unique knowledge about emissions of ultrafine particles (< 0.1
micron in diameter) from combustion sources;

characterized daily and seasonal patterns of ultrafine particles, including
the growth of particles in an urban atmosphere;

investigated the temporal and spatial variation of atmospheric mercury
concentration at two rural locations in New York State to identify their
sources;

advanced knowledge about the effects of ultrafine particles on cardiac
health;

provided a continuing assessment of improvement in watershed chemistry
and ecology associated with regional emissions reductions of sulfur and
nitrogen oxides;

gathered critical data about concentrations of mercury in aquatic systems
in New York; and

supported monitoring networks and intensive study sites throughout New
York to provide accountability for emissions reduction strategies.

Photos this page:

Top left: NYS Department of
Environmental
Conservation—-SUNY
Atmospheric

Sciences Research Center
monitoring site at Whiteface
Mountain.

Middle: NYS Department of
Environmental Conservation
monitoring site at

Queens College.

Left: Field-testing a
Rupprecht & Patashnick fine
particle monitor.
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