







































































Veterans Administration cemeteries.

Two of the cemeteries provided
particularly valuable data. One was
located in an industrial area close to
New York City, while the other was in a
semi-rural area of Long Island. New
York University had previously traced
changes in the thickness of tombstones
at both cemeteries, as well as the depth
of their emblem inscriptions. Using
these data to calculate weathering rates
at the two cemeteries, scientists
compared them with estimates of rates
of increase in SO, in New York City
from 1880 to 1980. They found what is
known as a “linear” relation between
the two rates. In other words, increased
SO, concentrations were directly
proportional to increased weathering
rates.

This correlation enabled scientists to
develop a formula for calculating the
damage caused to materials in the New
York area by SO;: 10 millimeters of fine
grain marble will be worn away every
century for every part per million of
S@, in the air.

This study was the first statistically
significant proof of damage to stone
from an acid rain precursor. It would be
difficult to carry out other experiments
of this kind, because historical data on
air pollution levels are extremely rare.
But it is clear that decay accelerated by
acid deposition has ramifications far
beyond the graveyard.

Some acid rain concerns are primarily
cultural. For example, the rapid
deterioration of the Acropolis in modern
times prompted EPA to join a recently
completed NATO pilot study on the
conservation and restoration of
monuments. Scientists from 10
countries monitored acid rain damage to
monuments, developed formats and
procedures for documenting acid rain
damage, and evaluated various means of
conserving and restoring damaged
monuments.

But acid rain threatens more than
cultural artifacts. Though experts cannot
yet fix an exact dollar value to the
materials damage caused by acid rain,
they agree that it damages homes,
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commercial buildings, highways,
bridges, and other structures vital to our
everyday lives. EPA is now working
with the U.S. Army Corps of Engineers
to develop a list of materials subject to
acid rain damage. This inventory will
draw together the data needed to assess
the magnitude of acid rain-induced
materials damage. Estimates should be
ready by 1990.

Forest Response Program

In the early 1980s, experts began to see
unexplained growth reductions and
foliage damage in U.S. forests. The
evidence was first spotted in New York
and New England, but similar problems
have now been detected in the
Appalachians and the Carolinas. Even
worse forest deterioration has occurred
in Europe, where whole stands of
European trees, especially on mountain
peaks, have gone into an unprecedented
decline.

Scientists are still uncertain of acid
rain’s role in such instances. Many
factors other than acid rain could be
responsible for forest damage. Changes
in soil or climate could play a role, as
could changes in insect or pathogen
activity. For these reasons, among
others, the evidence for acid rain
damage to forests is thought to be
weaker than corresponding evidence of
damage to aquatic systems.

To clarify the effects of acid rain on
trees and other vegetation, EPA began
the Forest Response Project (FRP) in
1985. FRP scientists are studying the
role of acid rain and other pollutants in
causing or contributing to forest damage
in the United States. They are also
trying to determine the mechanisms
causing the damage, and the
relationship between various “doses” of
acid deposition and the “responses”
they are suspected of causing.

Initial research is studying two types
of U.S. forests that have experienced
damage or decline. The first type of
forest, common to New England and
New York, contains spruce and fir. The
second, known as “Southern
commercial,” includes several species of
pines valuable to the economy of the
southeastern United States. At two sites
in New England and three sites in the
Southeast, trees are being classified and
checked for height and radial growth.
Scientists are also conducting field
experiments to compare the growth of
trees in open-top chambers with those
in rain-exclusion chambers. Control
chambers in laboratories permit
comparable experiments with seedlings,

although it is still difficult to
extrapolate from seedlings to mature
trees.

EPA is also setting up a “Mountain
Cloud” data-gathering network to study
the effects of various acid rain patterns
on forests at differing elevations.
“Mountain Cloud” sites will be
co-located with biological stations that
measure plant growth and productivity,
as well as soil chemistry.

This work and other studies planned
for eastern hardwood forests and
western conifers should begin to give us
a clearer idea of the kind of threat acid
rain poses to the $38.5 billion forest
products industry.

The Future

Many challenges confront acid rain
scientists. There is still a need to
increase scientific understanding of the
effects of acid rain, and the rate at
which those effects occur. As yet,
scientists lack reliable methods of
extrapolating on a regional level what is
known about the effects of acid rain in
small-scale environments. They also
need to determine the level of acid
deposition that is realistically
compatible with protecting our valuable
resources. As these and other questions
are answered, we will have a much
clearer understanding of the type of
control program needed to protect all
the resources at risk from acid rain.

A videotape documentary entitled “The
National Lake Survey” is available for
loan from the Audio-Visual Division of
the EPA Office of Public Affairs (A-107),
Room 2435, 401 M Street SW,
Washington DC 20460. Phone (202)
382-2044. This 15-minute overview of
the lakes portion of the National
Surface Water Survey offers a first-hand
look at acid rain sampling in action.
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purpose of these projects will be to
determine whether technologies such as
these can be proven to work in existing
commercial facilities.

LIMB

The Limestone Injection Multistage
Burner (LIMB) is an emerging control
technology that can be retrofitted on a
large portion of existing coal-fired
beilers, both utility and industrial. Its
broad applicability makes it an
attractive candidate for funding under
the proposed commercial demonstration
program.

In a LIMB system, an SO, sorbent
{e.g., limestone} is injected into a boiler
equipped with low NO, burners. The
sorbent absorbs the SO,, and the
low NO, burners limit the amount of
NO, formed. Thus, LIMB is capable of
reducing both SO, and NO, by about 50
to 60 percent.

LIMB technology will not be applied
widely until a number of technical
problems are solved. The sorbent
injected into the boiler tends to increase
slagging and fouling, which in turn
increase operation and maintenance
costs. Because boilers retrofitted with
LIMB tend to produce more particulates
of smaller sizes, particulate control
becomes more difficult. Furthermore,
technical questions remain as to what
sorbents are most effective in a LIMB
system, and how and where to inject the
sorbents.

EPA has a major research and
development program in progress to
improve LIMB technology. A full-scale
demonstration of LIMB is underway on
a utility boiler in Lorain, OH. The
retrofitted boiler will be started up in
the spring of 1987, and the results of
early tests will help determine whether
LIMB technology is a suitable candidate
for funding under the proposed
commercial demonstration program.

In-Duct Spraying

LIMB controls SO, and NO, emissions
during the combustion process itself. It
is also possible to control SO, after
combustion by cleaning it out of the
exhaust gases. The scrubbers now in use
apply this kind of post-combustion
technology. If ways could be found to
reduce the technical complexity and
economic costs of scrubbing,
post-combustion controls would become
a more attractive method of reducing
SO, emissions.

EPA, DOE, and private industry are
involved in efforts to improve flue gas
desulfurization (FGD) technology. Much
of the research focuses on the
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development of more effective sorbent

materials. In addition, the possibility of
injecting a sorbent directly into existing
exhaust ductwork is being investigated.

An in-duct spray drying FGD system
would improve on traditional scrubbers
in several ways. Current scrubbers
require the construction of very large
reaction vessels where the exhaust gases
and sorbent can mix to extract the SO,.
These vessels are very expensive, and
sometimes the space they demand
simply isn't available at existing
facilities.

If, however, the sorbent could be
injected into existing ductwork, the cost
of the reaction vessel could be
eliminated, and it would be much easier
to retrofit controls on a wider range of
sources. Space constraints would no
longer be a limiting factor.

In order to test and improve in-duct
scrubbing techniques, a demonstration
control system is in the process of being
tested at a utility in Beverly, OH. The
Department of Energy plans to fund
another demonstration project in the
near future. Even if this research is
successful, it is unlikely that in-duct
FGD systems will achieve an SO,
control rate of much more than 50 to 60
percent. But if they can be retrofitted
widely and at relatively low cost,
in-duct FBC systems could join LIMB as
an attractive candidate for a commercial
demonstration program.

Reburning

Another relatively new technology
known as reburning, or fuel staging, is
capable of reducing NO, emissions in
existing boilers. In a coal-fired boiler,
reburning is accomplished by
substituting 15 to 20 percent of the coal
with natural gas or low sulfur oil and
burning it at a location downstream of
the primary combustion zone of the
boiler. Oxides of nitrogen formed in the
primary zone are reduced to nitrogen

.and water vapor as they pass through

the reburn zone. Additional air is
injected downstream of the reburn zone
to complete the combustion process at a
lower temperature.

In general, NO, reductions of 50
percent or more are achievable by
reburning. When combined with other
low NO,, technologies, such as low NO,
burners, NO, reductions of up to 90
percent may be achievable.

Reburning tests have been performed
by EPA on gas-, oil-, and coal-fired
research combustion systems. EPA and
the Gas Research Institute are preparing
to co-sponsor reburning tests at a large
industrial or utility coal- or oil-fired
boiler.

Fluidized Bed Combustion

Fluidized bed combustion (FBC) is an
innovative approach to SO, and NO,
control in both utility and industrial
boilers. In an FBC boiler, pulverized
coal is burned while suspended over a
turbulent cushion of injected air. This
technique is promising from an
economic perspective, because FBC
boilers allow improved combustion
efficiencies and reduced boiler fouling
and corrosion. Such boilers also are
capable of burning different kinds of
low-grade fuels like refuse, wood bark,
and sewage sludge.

In addition, FBC offers a number of
environmental advantages. If the coal is
mixed with limestone or some other
sorbent material during combustion, the
SO, is captured and retained in the ash.

FBC boilers have another
environmental advantage over typical
coal-fired boilers: they have the
potential to control NO, as well as SO..
FBC boilers must operate within a
narrow temperature range {1500-1600
degrees Fahrenheit) that is substantially
lower than typical boiler temperatures.
Lower combustion temperatures
inherently limit the formation of NO,.
Thus, FBC boilers may be able to
control NO, by 50 to 75 percent at the
same time as they control SO, by up to
90 percent.

An FBC system does have one major
drawback: it requires the construction of
a new boiler. Thus, it is more of a
replacement technology than a retrofit.
The number of existing boilers that
could be replaced with FBC boilers at
reasonable cost is limited, and its
promise is more likely to be realized on
new SQUurces.

A Less Limited Future

Limestone injection multistage burners,
in-duct sprayers, reburners, and
fluidized bed combustion systems: these
and several other technologies are
capable of expanding the current rather
limited “menu” of acid rain control
options. If they can be proven to work
on existing commercial facilities, state
and federal lawmakers will have much
more latitude as they frame legislation
for controlling acid rain.

Clearly, it would be inefficient and
ineffective to try to implement a major
acid rain control program before
technically viable and economically
affordable technologies are available.
Thus, the proposed five-year, $5 billion
program for commercial demonstration
of acid rain control technologies fills a
very real need.
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Appointments

PA Administrator Lee M. Thomas

has announced the reassignment of
11 senior Agency executives as part of
an ongoing management program.
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Dick Bauer, Director, Environmental
Services Division in Region 10, was
selected to join the Senior Executive
Service (SES) and has been appointed to
the position of Deputy Regional
Administrator for that region. He brings
a broad regional background to this new
assignment.

Bill Brungs, the Director of EPA’s
Environmental Research Lab in
Narragansett, is going on a 120-day
detail with Region 1. He will chair an
interagency task force of state and
federal personnel, which will develop a
draft model mixing-zone policy to
provide a basis for regional action in
review of state water quality standards.

Mike Callahan has been selected to join
the SES and has been appointed
Director of the Exposure Assessment
Group in the Office of Health and
Environmental Assessment in the Office
of Research and Development (ORD). He
bring with him broad environmental
program experience, having served as
the Chief of the Exposure Assessment
Branch in the Exposure Evaluation
Division of the Office of Toxic
Substances and as an environmental
scientist in the Office of Water.

Don Clay, Director, Office of Toxic
Substances, Office of Pesticides and
Toxic Substances {(OPTS), has been
selected to be Deputy Assistant
Administrator for the Office of Air and
Radiation. He brings with him broad
experience in assessing and managing
risks. He has also served as Acting
Assistant Administrator of OPTS.

Alan Eckert, who was Senior Litigator
in the Office of the General Counsel, has
been selected to be Associate General
Counsel for the Air and Radiation
Division. He will be responsible for
advising the Agency’s air and radiation
programs and defending them in
litigation.

Jim Elder, Deputy Director, Office of
Water Enforcement and Permits, has
been selected to be Director of that
office. One of his primary
responsibilities will be to carry through
on the National Municipal Policy, an
initiative for which he was one of the
principal architects.

Rebecca Hanmer, Director, Office of
Water Enforcement and Permits, has
been named Deputy Assistant
Administrator, Office of Water (OW).
She brings to this position an array of
regional and program experiences at
different management levels.

Norb Jaworski will replace Bill Brungs
as the Director of the Environmental
Research Laboratery in Narragansett. He
will apply his 26 years of scientific and
management experience in the marine
and freshwater resources areas to the
problems associated with estuarine and
ocean discharges.

Mike Quigley, Deputy Director, Office of
Municipal Pollution Control, is being
named Director of that office. He brings
with him broad experience in the
environmental field. He will be
responsible for keeping the construction
grants program running smoothly.

Pat Tobin, Director, Criteria and
Standards Division, OW, has been
selected as the Director of the Waste
Management Division in Region 4. He
has been with EPA and the Department
of Interior for 18 years.

Bill Whittington, Director, Office of
Municipal Pollution Control, OW, will
become the Director, Office of Water
Regulations and Standards (OWRS). He
will direct the office in its post effluent
guideline phase. O

EPA JOURNAL











