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Metals such as arsenic, beryllium, cadmium, mercury, selenium, and lead are
generally emitted as fine particulates and are adsorbed by the soil, depending on
the soil's ion-exchange capacity. A worst-case model study assessed the impacts
of these metals from a 1,000 MW plant (FWS 1978) and concluded that power plant
emissions of these elements are generally not harmful, but that cadmium and
selenium emissions are potentially of concern on soils with a naturally high
concentration of the two metals.

In Maryland, acid, sandy soils of the Coastal Plain, and acid soils derived from
crystalline rock in the Piedmont and Appalachian provinces, are potentially at
risk from cadmium and selenium emissions over the long term because of their
reduced cation exchange capacity. In addition, trace metals and some
hydrocarbons can be incorporated into food chains (see below).

m n'T rial haj

Chemicals of greatest concern in food chains are those with a tendency to
accumulate at higher levels in the chain. Nonthreatening concentrations in
vegetation or herbivores may build up, by repeated exposure and storage in
tissues, to toxic levels in predators (including humans). Bioaccumulating metals
include cadmium and mercury. An even greater tendency to concentrate is
exhibited by complex substances like dioxins and polychlorinated biphenyls
(PCBs), which are metabolized extremely slowly and accumulate in fatty tissue.

Toxic contaminants emitted by combustion of fossil fuels are dominated by trace
elements in the mineral matrix of coal, especially arsenic and mercury.
Although arsenic is thought to be emitted in greater quantities than mercury, it is
of less concern because it is not bicaccumulated to the same degree. Dioxins and
PCBs are relatively rare due to high combustion temperatures and low
concentrations of chlorine in coal.

The fate and impact of power plant contaminants once they enter the food chain
can be estimated by a formal risk assessment. Although such assessments are
usually conducted to evaluate human hazard, they identify contaminant
concentration points in the terrestrial ecosystem and the results also apply to
other top-level receptors in the system. PPER conducted such a risk assessment
in connection with the certification process for the proposed Station H facility at
Dickerson (PPER 1989).

The risk assessment included emissions from the proposed Station H, the
proposed Montgomery County municipal waste incinerator, and the existing
Dickerson steam generating station. Ambient ground level concentrations
projected by an air quality dispersion model were used to estimate inhalation
exposure. A terrestrial food chain model simulated the exposure pathways
through soil, vegetation, domestic animals, and fish (see Figure 7-4). The total
ingestion risk (summed for all three facilities) for a hypothetical most-exposed
individual was less than 1 in 100,000. Only three constituents contributed
significantly to the total ingestion risk: arsenic (65 percent), dioxins (25 percent),
and PCBs (10 percent). This study is also discussed in Chapter 3, Section F.
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Each pollutant accumulates in the food chain by different mechanisms, and
hence follows different pathways to a top-level receptor such as humans. The
predicted contribution of each pathway is shown for each pollutant in Table 7-8.
Over 50 percent of arsenic (and most other metals) ingestion is from fruits and
vegetables. The exception to this is mercury, which in its methylated form is
readily absorbed and concentrated by fish. Over 90 percent of dioxins and PCBs is
transmitted through herbivores (e.g., beef and dairy products), which acquire the
contaminants by direct soil ingestion during feeding or from the surfaces or
tissues of plants. Numerous factors including pollutant lifetime in and on soil,
plant affinity for the pollutant, and animal behavior (or management) will
determine the actual amounts that enter the food chain and are subject to
bicaccumulation.

The overall ecosystem impact of the large number of toxic compounds emitted
from fuel-burning power plants is unknown. Many of the compounds, including
mercury, arsenic, dioxins, and PCBs, are accumulated at various points in the
food chain. The Station H risk assessment, although subject to considerable
uncertainty in its estimations, showed that most of these contaminants were
likely to be emitted at such low levels that they would not result in significant
health risks to humans. While this is indicative of the risks to other top-level
receptors in Maryland's terrestrial ecosystems, wildlife will have a different mix
of food sources, may accumulate toxic materials more efficiently, and may be
exposed to additional non-power plant sources of contaminants.

lim m

Many power plant impacts are local in nature. However, emissions of gases to
the atmosphere may have long-range or even global ecological impacts. The
mechanism involved is the so-called "greenhouse" effect, whereby the
accumulation of carbon dioxide and other radiatively active trace gases (water
vapor, methane, nitrous oxide, ozone, and chlorofluorocarbons) in the
atmosphere raises the temperature at the Earth's surface. Seemingly small
average annual temperature changes can have profound impacts on terrestrial
ecosystems through associated changes in precipitation amounts and patterns,
growth rates, and seasonal maximum and minimum temperatures. This
phenomenon is discussed in detail in Chapter 3, Section H.

Responses of ecological systems to possible global climate changes triggered by
increased CO4 concentrations in the atmosphere would be difficult to predict even
if the exact pattern of the changes were known. Ecological systems are inherently
complex and often interact with their physical environment in nonlinear ways.
Both the rate of change and the degree of variability are important in determining
whether a species will adapt to the changes or cross an extinction threshold
(Strebel 1980, 1985). Similarly, history is important in determining what species
are in an area or available to colonize it if conditions change.

Some recent estimates suggest that global average surface temperatures could
ultimately rise by between 1.5 and 5.5°C (see Chapter 3, Section H). The actual
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Table 7-8

; Predicted contribution of exposure pathway to pollutant ingestion

] associated with existing and proposed sources at the Dickerson site

(percent)

Exposure Pathway
Soil-human Soil-animal- Plant-animal-
Pollutant (direct ingestion) Plant-human human human
Arsenic H 9 5 2
Beryllium 14 86 <1 <1
Cadmium 2 85 2 11
Chromium 32 65 2 <1
Lead 27 48 19 6
Mercury 4 24 40 32
Nickel 1 8 3 13
Dioxin <1 12 59 2
Formaldehyde <1 9 0 <1
Polynuclear aromatic
hydrocarbons 6 58 14 22

PCB 1 3 48 48
Source: PPER 1989.
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increases will be greatest in midcontinental areas; Maryland's climate could be
moderated by coastal waters. Nonetheless, changes of this magnitude would
cause many species ranges to move northward by several hundred kilometers,
within the next 100 years. For example, beech could be expected to retreat to New
England and Canada, disappearing from Maryland's ecosystems (Roberts 1989).
Records of previous climate changes preserved in fossils show clearly that
ecological communities may be disassembled and new combinations of species
assembled in response to the new climatic conditions (Davis 1981).

Thus the projected warming could reconfigure Maryland's ecosystems. In
general, a more southerly set of species would be expected. As a first
approximation, since elevation can compensate for latitude, a shift of Coastal
Plain species to the Piedmont, Piedmont species to the Appalachian Province, and
disappearance of many current Appalachian Province species could be expected.
Crop species that can tolerate the new conditions may actually be more
productive, since higher levels of carbon dioxide generally increase yield for a
single species. The response of natural ecosystems, however, is much more
complex due to the multiple species interactions with each other and with
precipitation and soil nutrients (CGC 1988).

An additional consideration is change in the sea level as the warming causes
glacial ice to melt. Projections are that sea level may rise by as much as 1
cm/year during the next century (CGC 1988). This will cause major dislocations
in estuarine, marsh, and nearshore ecosystems. The information currently
available suggests that intertidal wetlands have a maximum rate of growth along
a gradient in the same 1 cm/year range (Boamann ef al. 1984). Freshwater
wetlands may also be affected as salt wedges penetrate further upstream. These
impacts would be of major concern to Maryland.

Overall, there is general scientific agreement that the global climate is likely to
change, possibly rapidly, in the next 100 years, if the rate of global warming and
mean temperature rise continues. There are no conclusive measurements to
indicate that this change has started, or how rapid it will be. One common
hypothesis is that the change will be caused primarily by CO4 emissions from
combustion, including burning fossil fuels by power plants. To date, it appears
that Maryland's power plants contribute, and have contributed, a small but
measurable fraction to the CO5 problem. The climate change and ecological

effects of increased atmospheric COy are currently unpredictable except in very

broad outline. They could, however, include dramatic alterations of Maryland's
terrestrial systems over the next 100 years.

D. Summary

The construction and operation of power plants may affect terrestrial ecosystems
by direct habitat alterations, air emissions that are later deposited on the land or
water surface, or emissions that alter the balance of atmospheric gases and
initiate changes in climate. Direct alterations of habitat due to existing power
plants are generally localized in extent and without impact on critical or unique
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habitats. The impact of emissions of gaseous or particulate contaminants on
terrestrial ecosystems has not been subject to long-term studies in Maryland.
While there appears to be the potential for damage to some ecosystems, there is no
evidence that such damage has actually occurred.

There is a potential for impacts from new construction of dams, plants, or
landfills. In most cases, adverse effects of such activities could be avoided by
careful site location and planning. Of significant concern would be any need to
modify or disrupt water flow patterns in a way that would impact regulated
wetlands areas. Also of concern would be the impact of gaseous and particulate
emissions, which would add to the cumulative effect of such contaminants from

other sources.

Large-scale impacts are possible if the current build-up of carbon dioxide in the
atmosphere, to which Maryland's power plants contribute, causes rapid shifts in
climate. Such shifts, which are currently thought to be probable, would most
likely replace many of the components of Maryland's ecosystems with more
southerly species. Control of carbon dioxide emissions is only possible over an
extended period and would have no immediate impact on the problem.
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