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SECTION 1 - INTRODUCTION

Introduction
Power plants affect the environment in various ways, as do all industrial
facilities.  For example, power plants emit air pollutants that affect local air
quality and can contribute to worldwide problems such as acid rain and global
warming.  Some power plants in Maryland draw in large volumes of water from
the Chesapeake Bay and local rivers, use it, and then discharge it back into the
Bay and rivers, potentially affecting local fish and shellfish stocks.  Ash from
Maryland’s coal-fired power plants is collected and landfilled at various places
in the state, which can degrade local ground water resources.

All of these activities affect the environment to some degree.  Even though we
acknowledge that we need power plants and transmission lines, we must still be
concerned with how power plants affect the environment.  What impacts do
power plants have on the environment?  Are the impacts significant?  What are
the costs to minimize these impacts?

The Maryland Department of Natural Resources (DNR) Power Plant Research
Program (PPRP) investigates how power plants impact Maryland’s air, water,
land, and cultural resources.  In this role, PPRP is required by the Maryland
Power Plant Research Act (§3-304 of the Natural Resources Article of the Anno-
tated Code of Maryland) to prepare the Cumulative Environmental Impact
Report (CEIR) every other year.  The purpose of this report is to summarize the
information available on impacts to Maryland’s environment from electric
power generation and transmission.

This report is the tenth CEIR (CEIR-10) published by PPRP.  As in past CEIRs,
this document presents a comprehensive overview of how electricity is gener-
ated and distributed in Maryland; this discussion is included in Section 2.
Section 3 includes detailed results from a variety of environmental and eco-
nomic studies that PPRP has conducted to evaluate impacts to Maryland’s air,
water, and land.  In addition to these environmental impact issues, Section 4 of
CEIR-10 provides an update on several power plant related issues of special
interest to Maryland, such as deposition of air pollutants, ash management,
nuclear power, and biodiversity.  Section 5 addresses developments in the
structure of the electric industry that affect how power is generated and distrib-
uted in Maryland and nationwide.

The Role of PPRP

Legislative Mandate and
Overview of Activities
The Maryland legislature created the Power Plant Siting Program, precursor to
the current PPRP, in 1971 as a result of extensive public debate regarding the
potential effects on the Chesapeake Bay from the Calvert Cliffs Nuclear Power
Plant.  Calvert Cliffs was a source of concern because the plant uses a once-
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through cooling system that withdraws 3.5 billion gallons of water per day from
the Bay and discharges the water back to the Bay with a temperature elevation
of about 12°F.  The magnitude and diversity of potential environmental impacts
that came to light during the licensing of Calvert Cliffs prompted the creation of
PPRP to ensure a complete evaluation and resolution of environmental and
economic issues before future decisions were made regarding whether and
where to build other generating facilities.

Today, PPRP continues to conduct research on power plant impacts to the
Chesapeake Bay, one of Maryland’s greatest natural resources.  In addition to
surface water concerns, PPRP’s evaluations consider impacts to Maryland’s
ground water, air, land, and human resources.  PPRP examines all of these areas
in its review of proposed power facilities, including new plants, expansions of
existing plants, and transmission lines.  To construct any of these facilities, a
company must obtain a Certificate of Public Convenience and Necessity
(CPCN) from the Maryland Public Service Commission (PSC).  As part of this
licensing process, applicants must address a full range of environmental,
engineering, socioeconomic, planning, need, and cost issues.

PPRP is responsible for managing the consolidated review of CPCN applica-
tions.  This is the only process within the state regulatory framework that allows
a comprehensive review of all electric power issues.  The goal of the consoli-
dated review is to ensure that adequate electricity is provided to Maryland
users at a reasonable cost while minimizing the impacts on the environment.

As part of its comprehensive review, PPRP coordinates the involvement of the
Departments of Natural Resources, Environment, Agriculture, Business and
Economic Development, and Transportation; the Office of State Planning; and
the Maryland Energy Administration.  PPRP consolidates the recommendations
of those agencies and represents them before the PSC in the CPCN hearing
process.  The general goals of the comprehensive licensing review are to:

• Assess the suitability of sites in the state that utilities identify as potential locations
for construction or modification of power plants or transmission lines.

• Evaluate potential environmental impacts of proposed power plant facilities and
transmission lines on air, surface water, ground water, terrestrial, and cultural and
historic resources.

• Analyze the need for new power plants or transmission facilities, taking into account
cost and energy conservation alternatives for reducing energy demand.

• Coordinate the development of recommendations, using the evaluations outlined
above, that become conditions of the CPCN to ensure that impacts are minimized or
mitigated.

As part of the CPCN process, the PSC holds a series of public hearings.  On the
basis of background information presented by the applicant, the state agency
evaluations coordinated by PPRP, and input from local governments, environ-
mental groups, and citizens’ groups, the PSC decides whether to grant a CPCN.
When the PSC grants a license, it also determines what conditions it will place
on the license to ensure that the new or modified facility operates in an environ-
mentally acceptable way.
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Another important function of PPRP is to assist the PSC in evaluating the
utilities’ long-range plans for meeting electricity demand.  Through its research
and informal interaction with the state’s utilities, PPRP has been working to
expand the role that load management and conservation programs play in
meeting customer power demands in a reliable and cost-effective manner.  Also,
in past years, PPRP has sponsored independent load forecast studies for each of
Maryland’s major electric utilities.

The proposed introduction of retail competition and customer choice in Mary-
land over the next few years will make long-range load forecast studies of
individual utilities less useful and feasible.  In a world of retail competition,
alternative suppliers of electricity will compete to serve part of the load that is
today served by Maryland utilities; at the same time, Maryland utilities will
serve new customers in other states.  Thus, the power supply requirements of
individual utilities could change from year to year, perhaps dramatically, as
customers choose among competing suppliers.  The need remains, however, for
a state-wide understanding of electrical needs, independent of any one utility.
For this reason, PPRP is working with the PSC and other state agencies to
prepare a single, state-wide forecast of energy demand.

Recent Application of Innovative
Technologies
Over the past year, PPRP’s role as technical lead in State projects where power
plant expertise is required, has become increasingly significant.  PPRP has
conducted several projects that use new technology, or that promote innovative
applications, to address environmental concerns associated with power genera-
tion.  The remainder of this introductory section highlights some important
examples of PPRP’s ongoing work in innovative technology applications.

Combustion of Poultry Litter for Power Generation
(Eastern Shore)

PPRP has been involved for several years in evaluating operational alternatives
for the boilers at Eastern Correctional Institution (ECI), a correctional facility in
Somerset County on Maryland’s Eastern Shore.  The Maryland Environmental
Service (MES) operates the prison’s cogeneration facility—a type of power plant
that produces both electric power and steam for process or heating purposes.
The ECI cogeneration facility consists of two boilers, each rated at 2 MW, firing
wood wastes.  The existing boilers provide hot water for the prison's thermal
requirements as well as steam for the turbines.  The facility also supplies most of
the prison's electrical needs with supplemental power provided by Delmarva
Power & Light Company.

Since 1995, MES has been considering alternatives for expanding capacity
because the existing boilers are not capable of meeting the electric and thermal
demands of the prison.  PPRP assisted MES with evaluating the use of alterna-
tive fuels, such as shredded tires, but the alternatives were determined to be too
expensive at that time.  MES recently utilized PPRP’s expertise again, this time
to evaluate the use of poultry litter as a potential fuel source.
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Poultry litter is a term that refers to the mixture of manure and bedding material
removed periodically from brooding houses.  Historically, farmers have utilized
poultry litter as a soil fertilizer either on-site or on nearby farms.  Farmers
typically determine how much litter to apply based on the nitrogen content of
the litter and nitrogen requirements of the soils and crops.  However, poultry
litter has a higher phosphorus to nitrogen ratio in comparison to commercial
fertilizers.  As a result, application of poultry litter has resulted in an accumula-
tion of phosphorus in the soils of the lower Eastern Shore in excess of what can
be used by crops or attenuated by the soils.  The dissolution and runoff of this
excess phosphorus from soils can cause surface water eutrophication, and may
have contributed to the recent outbreaks of the toxic microorganism Pfiesteria
piscicida, with resultant adverse impacts to human health and fisheries in several
rivers and creeks on the lower Eastern Shore.

Chicken farms on the Eastern Shore are concentrated in three counties—
Wicomico, Somerset, and Worcester (corresponding to the shaded area in Figure
1-1).  The ECI facility is ideally situated as a collection point for poultry litter,
located within an approximate 25-mile radius of all poultry growers in the tri-
county area.  The possible causal link between poultry litter management
practices and water quality concerns, together with ECI’s need for additional
generating capacity, led the State to investigate the technical feasibility, costs
and impacts of burning poultry litter as a primary fuel at the cogeneration
facility.  PPRP’s depth of technical resources and expertise on power plants
issues has allowed the State to perform an in-house study of the feasibility of
this approach.

PPRP evaluated the suitability of poultry litter
for use as a fuel and determined that the material
has sufficiently high energy content and suffi-
ciently low moisture content to allow it to be
used as a fuel at the ECI facility.  Depending
upon the litter’s physical and chemical character-
istics, and the operating parameters of the
modified boilers, the ECI units could burn on the
order of 50,000 tons of poultry litter annually.  By
comparison, the poultry farms within a 25-mile
radius of ECI generate an estimated 150,000 tons
of litter per year beyond what is needed to
satisfy phosphorus-based fertilizer requirements.
Thus, it appears that nearby farms generate more
than enough poultry litter to provide a reliable
fuel supply.

PPRP assessed three alternative technologies
currently available to accommodate the use of
poultry litter as a fuel—direct combustion,
fluidized bed combustion, and gasification.
Because poultry litter is a relatively moist fuel,
gasification may be the most efficient means of
extracting its fuel energy.  However, for the ECI
cogeneration plant, direct combustion was found
to be more cost effective.

WORCESTER

SOMERSET
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D E L A W A R EM A R Y L A N D

ECI
Princess Anne

Figure 1-1
Location of Eastern Correctional Institution
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The analysis of air quality issues indicates that potential emissions may be high
enough to trigger Prevention of Significant Deterioration or nonattainment New
Source Review if no pollution controls or limitations are implemented.  How-
ever, emissions estimates are preliminary and will need to be re-evaluated.
Toxic metals concentrations in the litter ash, a residue of the combustion pro-
cess, should be well below the thresholds at which the ash would be classified
as a hazardous waste, and it is likely the ash would have value as a fertilizer or
fertilizer supplement.

Based on the technology and environmental assessments, PPRP considered
various scenarios, including constructing a new litter-fired combustion unit or
retrofitting the existing wood-fired facility to burn poultry litter instead.  Life-
cycle cost estimates were developed for each scenario based on projections of
usage, capital costs, fuel costs, labor costs, and other relevant factors.  PPRP’s
economic and engineering analyses indicate that it may be feasible and cost
effective to retrofit the existing boilers at ECI to burn poultry litter, and in fact,
the operating costs in such a case could be lower than present operations.

Following completion of the preliminary feasibility study, the State determined
that it was reasonable to conduct a more detailed and comprehensive investiga-
tion of firing poultry litter at ECI.  PPRP is currently coordinating this investiga-
tion.  Its objectives are to identify all process modifications (equipment and
operational) necessary to successfully burn poultry litter, and to develop
detailed cost estimates for making those modifications.  PPRP is also conducting
a socioeconomic component of the evaluation, focusing on the economic impli-
cations for farmers and the current wood chip supplier for ECI.  Other issues to
be addressed will include impacts of truck traffic on residents, and tax revenue
and employment effects on the local and State economy.

The comprehensive investigation is underway and is to be completed during the
fall of 1998.  At its completion, the State will have the necessary information to
decide whether to proceed with modifying the existing boilers at ECI.

Treated WWTP Effluent as Cooling Water (Southern Maryland)

For most power plants, the availability of water for cooling purposes is a critical
requirement.  Large generating stations can require several million gallons per
day of cooling water.  Instead of using ground water or surface water sources to
supply cooling water, power generators and other industries have begun
considering the use of treated effluent from domestic wastewater treatment
plants (WWTPs).

In the fall of 1996, a new power plant began operating in Maryland, using
WWTP effluent for cooling water.  The 248-MW Panda-Brandywine facility,
near Brandywine, Prince George’s County, is the first large power plant in the
state to use treated effluent as cooling water (see schematic in Figure 1-2).  The
reuse of WWTP effluent was first suggested by PPRP and adopted by Panda
because of the State’s policy against permitting the use of potable ground water
for industrial cooling when suitable lower quality water is available.  This is
particularly important with the increasingly high demand being placed on
ground water resources in southern Maryland, where the Panda facility is
located.
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PPRP conducted an independent evaluation of the feasibility and potential
impacts of using Mattawoman WWTP effluent as cooling water.  The technical
feasibility was examined, and the quality of the treated WWTP effluent was
compared to two other alternative sources: ground water and municipal potable
water.  Based on the technical evaluation, PPRP concluded that the most appro-
priate means of meeting the water supply need of the Panda-Brandywine
facility was to combine the routine use of wastewater treatment plant effluent
for cooling water with the use of ground water for the remainder of the plant’s
water needs.

The State also completed a review of potential environmental and human health
impacts from the proposed use of treated WWTP effluent.  This review focused
on impacts to soil and vegetation due to salt deposition, and potential releases
of pollutants, including pathogens, dissolved in water vapor emitted from the
tower (“cooling tower drift”).  PPRP estimated the human health risks associ-
ated with emissions from the cooling tower, considering both inhalation and
potential residential exposures to soils affected by deposition.  The risk assess-
ment concluded that the use of Mattawoman WWTP effluent for cooling water
poses no unacceptable human health risks.  Chlorination can control concentra-
tions of bacteria and viruses at safe levels.

As a result of the above studies, a CPCN was issued in 1996 for the Panda
facility.  The CPCN included conditions to ensure effective disinfection and
suitable water quality, such as requirements to control residual chlorine concen-
tration, contact time, and turbidity of the effluent prior to entering the plant’s
cooling towers.  PPRP has maintained an active role in reviewing the monitor-
ing data from Panda’s cooling water system, to ensure that public health and
environmental risks are minimal.

PPRP also evaluated the feasibility of using treated effluent as cooling tower
makeup for a proposed combined cycle unit at the Perryman plant in Harford
County, operated by Baltimore Gas and Electric Company (BGE).  The utility
requested a CPCN to add capacity at the site in a two-part application submit-
ted to the PSC in 1989 and 1990.  BGE received its license for the first component
of the project, a new simple cycle turbine which is currently operating at the
site.  A following phase would involve adding a steam cycle at Perryman, as the
need for additional capacity arises in the future.

Wastewater
Treatment Plant

Chlorination Dechlorination

Makeup
Water for
Cooling
Tower

Cooling
Tower
Drift

Discharge
to Stream

Figure 1-2
Schematic of Treated Effluent Reuse as Cooling Tower Makeup Water
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To supply water for the steam cycle of such a combined cycle operation, BGE
proposed two alternative water sources:  treated effluent from the Sod Run
WWTP adjacent to the Perryman site, or water purchased from the City of
Baltimore.  PPRP conducted an analysis of the quantity, quality, environmental
issues, regulatory issues, and cost associated with each water supply alternative.
The State concluded that Sod Run WWTP effluent was the preferred source of
cooling water for the future needs of the Perryman plant.  The Sod Run plant
discharges enough water to provide a reliable supply; reuse of treated effluent
would provide environmental benefits and conserve fresh water resources; and
the costs would be similar to those for purchasing municipal water from Balti-
more City.  BGE agreed to reevaluate the use of treated effluent when the time
comes to obtain the CPCN for this future phase.

Because of the constraints on ground water resources and the concerns about
water availability around the state, PPRP expects that any new generating
station proposed in Maryland will need to consider the use of WWTP effluent as
cooling water.

Licensing of Landfill Gas Combustion Units
(Montgomery County)

The PSC recently issued a CPCN for construction of new turbines for the
combustion of landfill gas (methane, commonly generated at landfill sites) at the
Oaks Sanitary Landfill in Montgomery County.  Most of the methane from the
Oaks Landfill is currently being collected and combusted in an open flare.  The
landfill reached capacity and was closed in 1997.  The County is planning to
install a new system in which the collected landfill gas can be used to generate
electricity through combustion in gas turbines, rather than flaring the gas.

Two engines will be installed within the Maintenance Building at the landfill,
generating a total of up to 4 MW of electricity for purchase by Potomac Electric
Power Company (PEPCO).  Figure 1-3 depicts the generation project.  Construc-
tion is scheduled to begin during the fall of 1998.

Due to the relatively small scale of the proposed system, PPRP worked directly
with the County and its turbine system contractor, the Bentech Group, to
develop an environmental review report for the project.  This collaborative
approach enabled PPRP to involve the appropriate regulatory agencies early in
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Figure 1-3
Electrical Generation System to be
Constructed at the Oaks Sanitary Landfill
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the licensing application process, and resulted in a more streamlined CPCN
preparation and review.  The landfill gas combustion project had a particularly
urgent timetable due to a very limited opportunity to interconnect with
PEPCO’s transmission system.  Through cooperative efforts on the part of the
applicant, PPRP, the PSC, and regulatory agencies (both state and county), the
licensing process was completed within a six-month period.  The PSC Hearing
Examiner issued an order in May 1998 incorporating all of the State’s recom-
mended conditions.

The key environmental issues covered in the licensing review were associated
with air and noise emissions from the proposed units.  Due to the location of the
Oaks Sanitary Landfill in an ozone nonattainment area, PPRP worked with the
Maryland Department of the Environment (MDE) and Bentech to ensure that
the engines’ operation will limit emissions of volatile organic compounds and
nitrogen oxides, precursors of ozone.  MDE’s involvement was essential to
develop operating limits that will protect air quality in Maryland while allowing
sufficient operation to make the project economically viable.

PPRP also examined potential noise levels produced by the engines.  Personnel
from the Montgomery County Department of Environmental Protection worked
with PPRP and Bentech to identify noise abatement techniques that could be
integrated into the system design.  PPRP recommended licensing conditions
that will ensure the operation of the engines will comply with Montgomery
County noise regulations.

PPRP Smart Siting Project (State-wide)

Competition in the energy industry could change the siting of new power plants
in Maryland.  Competition may result in new plants being built by power
developers other than utilities.  Furthermore, future capacity may be added not
at the major existing power plant sites presently owned by utilities, but at
dispersed “greenfield” sites around the state.

With the need for new power plant sites comes the need for information to
support the responsible siting of these facilities.  To meet this need, PPRP
initiated the PPRP Smart Siting Project.  Its primary goal is to conduct a state-
wide assessment identifying regions of the state more favorable for power plant
development.  Although focused on power plant development, this project will
also provide enhanced visibility for Maryland’s industrial potential and pro-
mote economic development opportunities in a balanced framework.

The Smart Siting Project is designed to highlight potential regional areas for
development as opposed to specific sites that are suitable or unsuitable for
facility development.  Using the results from the Smart Siting Project, a devel-
oper could identify areas of the state on which to focus when seeking a good
plant site.  The developer would still need to get more detailed information
from the local level, and go through all applicable licensing activities.

PPRP is conducting this statewide assessment using a Geographic Information
System (GIS) siting model.  The GIS allows the project team to link a tremen-
dous amount of information on various features (roads, railroads, waterways,
transmission lines, etc.) to their locations on a map, and to provide electronic
access to all the data sets.  The GIS user can also view information in different
combinations, depending upon the type of facility under consideration.
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PPRP worked with other State agencies to integrate existing GIS data into this
project.  All the siting factors, or data layers, incorporated into the project are
listed below:

• Transmission lines

• Natural gas transmission pipelines

• Industrially zoned areas

• Wastewater treatment plants

• Existing power plants

• Surface water availability

• Property tax assessment rates and land value

• Incentive areas (enterprise/empowerment zones)

• Protected lands (e.g., parks)

• Railroads

• Ozone nonattainment areas

• Major roads

LEGEND

Areas within 5 miles of natural gas transmission pipeline

Areas within 3 miles of transmission line (≥115 kV)

Areas meeting both criteria

Existing power plants

Potential power plant sites, identified in earlier siting studies

Example of Siting Scenario Results
from PPRP Smart Siting Project
One of the siting scenarios examined in the Smart Siting Project resulted in identifying those areas
within 5 miles of a natural gas transmission pipeline, and within 3 miles of a transmission line
(115 kV or greater).  These criteria address the infrastructure that would be needed to support a
new simple cycle combustion turbine facility.  The green areas in the adjacent map represent
those areas of the state meeting both the natural gas pipeline and transmission line criteria.  The
blackened areas are protected lands, such as federal properties, parks, private conservation lands,
and DNR-owned lands, where power plant development would be excluded.



10

MARYLAND CUMULATIVE ENVIRONMENTAL IMPACT REPORT

At the outset of the project, PPRP formed a Smart Siting Advisory Group to
provide guidance and input to the project team.  The Advisory Group includes
representatives from interested state, county, regional, and local agencies as
well as electric utility companies and non-utility generators.  The group was
extremely helpful in determining which siting factors to include.

After developing the data layers, PPRP then evaluated power plant engineering
requirements—the resources or infrastructure that are needed at a site to
support a particular type of power plant.  For example, rail lines would be a
desirable infrastructure feature for a coal-fired power plant, since it would be an
economic benefit to have coal delivered to the site by rail.

From the identified engineering requirements, PPRP created typical power plant
siting scenarios reflecting different types of power plants that could be pro-
posed in Maryland.  In addition, a user can develop unique scenarios by listing
a series of questions which the user is seeking to answer through the Smart
Siting GIS tool.  For example, one siting scenario might ask, “What areas of
Maryland are located . . .

•  within five miles of a natural gas transmission pipeline?

•  and within five miles of a one-million-gallon-per-day water supply?

•  and within five miles of a transmission line?

•  and within an industrially zoned area?”

The Smart Siting Project has generated statewide screening results for eight
siting scenarios.  PPRP created composite maps for each siting scenario, using
the GIS tool to overlay portions of data layers meeting the criteria of each
scenario.  The Smart Siting report, which PPRP is currently developing, will
contain maps of all siting scenarios, as well as maps of each individual data
layer and a full description of the project methodology and results.

Electronic versions of each data layer, the composite maps, and associated
descriptive information are stored on CD-ROM, and are available as part of
DNR’s Technology Toolbox.  The maps and data layers can be viewed with
ArcView® or other GIS software.  With ArcInfo® or the Spatial Analyst exten-
sion of ArcView GIS software, the user can construct new siting scenarios to fit
specific plant requirements, and explore different combinations of siting factors
depending upon the user’s particular interests or constraints.

PPRP expects the Smart Siting GIS tool to be a dynamic, ongoing project that
will improve the efficiency and minimize the environmental impact of plant
development within Maryland.


