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Windpower in Maryland

Growth of Maryland
Wind Power
Recent technological
advances have enabled wind
resources in Maryland to
become more valuable.
Improved technology — in
the form of taller turbine
towers, longer blades, and
better efficiency — allows
for the generation of energy
from low and moderate
windspeeds, as opposed to
years past when high wind
speeds were needed for
cost-effective energy
generation.

Two wind companies —
Clipper Windpower and US
WindForce — received
approval from the Maryland
Public Service Commission
(PSC) in 2003 to build wind
projects in western Mary-
land.  Clipper plans to
construct up to 67 wind
turbines, each with a

projects.  With the addition
of the 66 MW Mountaineer
wind project in West Virginia
in 2002, 27 states across the
country now have wind
projects.

capacity of 1.5 MW,
along Backbone
Mountain near the
town of Oakland in
Garrett County, for a
total capacity of about
101 MW.  Clipper
intends to construct its
plant in two phases,
with the first phase
consisting of about 70
MW of turbine capac-
ity.  US WindForce
plans to erect up to
twenty-five 1.5 MW
turbines in a reclaimed
strip mining area near
the town of Lonaconing
in Allegany County, for
a total capacity of 40 MW.

When these projects begin
operating, Maryland will
join a growing list of states
that are hosting wind

The growth of wind power
has been driven by a
combination of environ-
mental benefits, potential
federal tax incentives, and
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Figure 1. Maryland wind resources.  Colored areas of the map
represent those portions of the state that may be economical
for windpower projects (wind speeds higher than 15 mph,
classified as “good” or “excellent”).

T here is an increasing interest in Maryland to encourage alternative

generating resources, and wind energy projects are among the

renewable energy technologies that are seeing increased activity on the part of

developers. With the Maryland Public Service Commission approving two wind

projects in 2003, Maryland will soon join several other mid-Atlantic states in

taking advantage of the environmental and economic benefits of windpower.

PPRP has reviewed both projects in detail, and will continue working to ensure

that any wind projects built in the state will be environmentally beneficial in

their siting and operations.
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increased cost-competitiveness.  The cost of wind-generated
electricity at good wind sites has dropped from 35 cents/kWh
in 1980 to as low as 3-4 cents/kWh today (with the federal
production tax incentive), and the cost is expected to drop
another 35 to 40 percent by 2006.

It is too late, however, for the Clipper and US WindForce
projects to take advantage of the federal production tax credit
(PTC), which, in the absence of Congressional action, will
expire at the end of 2003.  Both Clipper and US WindForce
have had difficulty in securing power purchase contracts and
believe their projects will not become operational until 2004,
assuming Congress extends the PTC.  The two wind projects
are eligible for the 0.85 cent/kWh Maryland PTC if Congress
does not renew the federal PTC.  Several other wind energy
projects are expected to file applications for Western Maryland
sites, depending on the success of Clipper and US WindForce
in obtaining financing.

Wind Power Concerns
While the growth in wind power is encouraging, several
factors must be considered with future wind development.
Wind turbines are highly visible, which may be of some
concern to local residents.  In addition, because wind is an
intermittent energy source, concerns have arisen over the
costs of integrating wind energy into utility system operations.
The regional grid operator, PJM, is working to develop
methods of efficiently integrating wind power generating units
into the grid and of ensuring that such units are accurately
valued.

From an environmental standpoint, the most significant issue
regarding wind power relates to potential bird and bat
fatalities from colliding with wind turbines.  There are con-
cerns that the population of nocturnal migrating birds may
decrease as a result of mortality at the windpower projects
because of fog or bad weather.  In addition, there have not
been significant bird tracking studies done in western Mary-
land for several years, so there is little information on possible
bird migration over the potential wind sites.

License Conditions for Maryland Projects
To address these concerns in Western Maryland, PPRP
negotiated several provisions with both Clipper Windpower
and US WindForce that are at the same time perhaps the most
innovative and the most stringent in the nation with regards to
the potential for bird and bat mortality.  The developers of
both wind projects must conduct post-construction bird and
bat monitoring for at least three years, with intensive monitor-
ing to be done during the spring and fall migration periods.
Each must immediately report the occurrence of any cata-
strophic mortality event (defined as 200 birds and/or bats
killed at a wind project in one 24-hour period).

Furthermore, if one or more wind turbines are causing
significant bird or bat mortalities, the company must take
steps to reduce the mortality to an acceptable level.  Such
steps may include moving a wind turbine, curtailing the hours
of operation of one or more turbines, changing the operations
of one or more turbines, changing how the turbines are
lighted, or any other measure to reduce bird and bat mortality.

Offshore Wind Energy
Several offshore wind projects are now being proposed in the
United States and some have received a high degree of public-
ity.  One company, Winergy, is exploring 15 sites along the
eastern seaboard, including a proposed 1,267-MW site off
Assawoman Bay in Maryland.

Offshore winds tend to be stronger and steadier, generating
as much as 40 to 50 percent more energy than onshore
winds.  With trucking size restrictions limiting the size of
onshore wind turbines, larger wind turbines and higher rotor
speeds can be used offshore.  Offshore sites may also be
closer to load centers than onshore wind projects that are in
remotely populated areas.  These factors can lead to greater
economies of scale for offshore wind projects compared to
onshore wind projects.

(Continued)

Figure 2.  Offshore wind energy sites near
Maryland proposed by Winergy; the company has
filed an application for the Smith Island site only
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Maryland Participates in Development of
New EPA Cooling Water Regulations

(Continued)

Background on
Withdrawal Impacts and
316(b) Regulations
EPA is developing rules under Section 316(b) of the Clean
Water Act that will be of great significance to the owners and
operators of many power plants within Maryland, and also to
electricity consumers within our state.  Large water withdraw-
als at power plants, and at other industrial facilities that use
water for cooling purposes, can adversely affect fish and other
aquatic organisms.  Fish can be harmed or killed due to
impingement on screens that protect the facility’s water intake
system; smaller organisms such as fish eggs and larvae can be
killed when they pass through those screens and enter the
facility’s cooling system.  Section 316(b) requires that
the location, design, construction and capacity of
cooling water intake structures reflect the best technol-
ogy available (BTA) for minimizing these adverse
impacts.

EPA’s rulemaking is being phased as follows:

• Phase I regulations, which were issued in late 2001 and
applied to new facilities (these regulations are currently
being contested in a pending court case)

• Phase II, which applies to existing large facilities, those
withdrawing more than 50 million gallons per day
(mgd) of cooling water

• Phase III, not yet initiated, which will apply to smaller
existing facilities

Cooling Water Withdrawals from Maryland
Power Plants
There are nine existing power generating facilities in Maryland
that have permits allowing for once-through cooling water
withdrawals greater than 50 mgd and that would be covered by
the Phase II rule (see Figure 3 and Table 1).  Two of these
facilities withdraw water from a freshwater river (R.P. Smith
and Dickerson on the Potomac), while the remaining seven
withdraw water from the Chesapeake Bay or one of its tidal
tributaries.  All of these power plants had 316(b) demonstra-
tion studies conducted in the late 1970s or early 1980s and all

Table 1. Surface water appropriations at Maryland power plants
using once-through cooling

Surface Water 2001 Actual Surface
Appropriation Withdrawal

Power Plant (average, mgd) (average, mgd) Water Source
BRESCO 62.2 22 Patapsco R.
Calvert Cliffs 3500 3200 Chesapeake R.

Chalk Point(a) 720 570 Patuxent R.
C.P. Crane 475 400 Seneca Creek
Dickerson 400 359 Potomac R. (non-tidal)
Gould Street 75 24 Patapsco R.
Morgantown 1500 1226 Potomac R.
R.P. Smith 70 43 Potomac R. (non-tidal)
H.A. Wagner 940 736 Patapsco R.
TOTAL 7742 6580
(a) Chalk Point has two units on once-through cooling and two on closed-
cycle cooling.

However, there are a number of challenges in developing
offshore wind projects, including protecting equipment
against corrosion from salt spray; constructing towers and
foundations to tolerate high waves and strong ocean currents;
construction and maintenance delays because of high seas
and hostile weather; and the logistics of transporting people

and equipment to and from the offshore site.  According to a
feasibility study performed for the Long Island Power Author-
ity, current estimates of the costs of energy from an offshore
wind project range from 6 to 9 cents per kWh.  Given these
economic considerations, it is unlikely that wind turbines will
be appearing off the Maryland shore in the near future. ✤

T he U.S. Environmental Protection Agency (EPA) is currently developing

new regulations addressing the environmental impacts of large surface

water withdrawals.  PPRP is closely following the rulemaking process and

coordinating comments to EPA since the regulations will have significant

impacts on power plants in the state.
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were eventually found to be in compliance with Maryland’s
316(b) requirements.  In order to attain compliance, some
facilities were required to conduct additional studies to
determine the extent of their entrainment and impingement
impacts and one — Chalk Point — was required to mitigate its
impacts through the operation of an aquaculture facility.

Maryland Cooling Water Withdrawal Regulations
While Section 316(b) has been a part of the Clean Water Act
since 1973, until recently EPA had issued only guidelines —
not regulations — for determining compliance with the law.
EPA-delegated states, like Maryland, followed these guidelines
in deciding whether water users were applying BTA.  Maryland
promulgated its own regulations (COMAR 26.08.03.04-05)
in the late 1970s, establishing procedures for evaluating
impingement and entrainment impacts at cooling water intake
structures.

The major focus of Maryland’s regulations is not the direct
effect of the cooling water intake — the number of fish
impinged or entrained — but rather the biological conse-
quence.  In other words, the State takes action based on
whether impingement and entrainment are adversely affecting
a species or ecosystem, not simply on the number of
organisms impinged and entrained.

Based on the State’s experience with implementing these
regulations over the past 20 years and more, the Maryland
Department of Natural Resources and Maryland Department
of the Environment provided comments to EPA on many issues
raised in the 316(b) Phase II rulemaking.  The State agencies
raised a number of issues, not specifically addressed in the
proposed rule, that are of particular importance to Maryland,
including for example the use of out-of-kind mitigation (e.g.,
creation of anadromous fish passage as compensation for the
loss of forage fish due to entrainment) and the frequency with
which water withdrawal permits should be reviewed.

The overall view Maryland expressed to EPA is that the State
continues to support its existing approach to assessing the
impacts of cooling water withdrawals on a case-by-case basis.
Maryland recommended a site-specific approach for determin-
ing BTA to minimize adverse environmental impacts, taking the
view that such impacts should be considered at the species or
ecosystem-effects levels and not be simply based on the
numbers of organisms entrained and impinged.

EPA plans to finalize the Phase II rule by February 2004.  At
that point, Maryland may be required to modify COMAR
26.08.03.04-05 to ensure that State regulations continue to
be consistent with federal regulations. ✤

Figure 3.  Maryland power plants using once-through cooling



5

(Continued)

DNR’s long-term monitoring activities in the Chesapeake Bay
began in the 1970s with PPRP’s evaluation of power plant with-
drawal and discharge impacts.  Today’s program has expanded
well beyond PPRP and collects a variety of data from multiple
monitoring stations in Maryland including:

• Fixed station monthly monitoring data (see locations in Figure 4)

• Continuous monitoring data

• Water quality mapping

The data collected from the various stations are used to charac-
terize existing conditions and long-term trends, detect water
quality changes in response to management actions, protect living
resources, and develop cost-effective solutions to restoring the
Bays and tributaries.  Agencies now have access to near real-time
data to assess fish kills, harmful algae blooms, and the effects of
significant storms.

The monitoring program’s web site (http://www.eyesonthe-
bay.net/) gives the general public full access to the data
resulting from the new monitoring technologies.  An interac-
tive map on the site allows a user to see the latest information
available at any of the monitoring stations, including data,
graphs, and maps.  The data reported from the stations
represent many of the key measures of water and habitat

Eyes on the Chesapeake Bay

PPRP’s Atmospheric Deposition Measurement and
Analysis Information Resource

One way in which power
plants affect the Chesapeake
Bay is by emitting sulfur,
nitrogen, and trace metals.

Some of these emissions are deposited into the Bay and its
tributaries.  Over the past 20 years, numerous atmospheric
deposition monitoring programs have been, and continue
to be, conducted by various governmental and nongovern-
mental organizations in the region of the Chesapeake Bay
watershed.  Much of the data from the studies are available
only to a small group of researchers that are well connected
to the field of air quality monitoring.

To enable more people to gain access to this type of infor-
mation, PPRP maintains the Atmospheric Deposition Mea-
surement and Analysis Information Resource web site
(http://esm.versar.com/pprp/features/aciddep/aciddep.htm).

This site is an important part of DNR’s work to provide
and enhance online access to an extensive amount of envi-
ronmental monitoring data relevant to Maryland and the
Chesapeake Bay watershed.

The web site is a repository for atmospheric deposition moni-
toring program information and data, with the focus on the
Chesapeake Bay watershed.  It also provides information
regarding the study design and test method for each of the
investigations presented.  The 2002 update of PPRP’s deposi-
tion web site also added links to relevant sites both within the
United States and the international atmospheric deposition
monitoring community.  Links have been added to other
states’ air quality web sites, making this a handy resource for
anyone who is interested in quickly accessing air quality
information nationwide.

T he Maryland Department of Natural Resources has coupled

emerging new monitoring technologies with traditional

monitoring programs to present the public with up-to-date

Chesapeake Bay water and habitat quality data.  The data

gathered through this monitoring program are instrumental

in helping natural resource managers and the public to better

understand, evaluate, preserve and restore the health of

Maryland’s water and living resources.
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quality for living resources such as fish, crabs, and
oysters.  Measurements taken at the station, and used
by researchers and the public, include dissolved oxygen
concentrations, chlorophyll concentrations, water
clarity, salinity, temperature, and pH.

Several articles and publications are posted on the
site that illustrate how new monitoring technologies
are used to gain a better understanding of the complex
environmental process of the Chesapeake Bay and
its tributaries.

Maryland’s largest power plants are located in tidal
areas on the shores of the Chesapeake Bay and its
tributaries, and these facilities — along with other
human activities throughout the watershed — directly
affect the health of the Bay.  DNR’s extensive, long-term
monitoring provides the State with essential information
as we seek feasible ways to improve the condition of the
Bay as a vital economic and environmental resource. ✤

Figure 4.  Locations of fixed monthly monitoring sites in
Maryland (from the Eyes on the Bay web page)

Statewide Forecast of Energy Consumption

Background
Since the early 1980s, PPRP has been developing independent
long-range forecasts of electric energy sales (in megawatt-
hours, MWh) and peak demands (MW) for each of the four
investor-owned electric utilities that operated in Maryland.
The purpose of these long-range forecasts was to protect the
State’s interest by allowing an independent assessment of
utility planning to meet future power supply requirements.
With the enactment of Maryland’s Electric Customer Choice
and Competition Act of 1999, the traditional electric utilities
are no longer responsible for ensuring the adequacy of
electric generation in their respective service areas.  Still, the
State’s interest in maintaining reliability has not gone away.

To accommodate the new electric utility industry structure that
emerged in the wake of the Act’s passage, PPRP modified its
forecasting approach.  Instead of the utility-by-utility forecasts
historically conducted by PPRP, a statewide forecasting
approach was adopted to reflect the realities of the restruc-
tured electric utility industry.  In early 2002, PPRP completed
its first statewide forecast of electricity consumption and peak
demand, including a breakdown by region:  Maryland’s

Eastern Shore, the Baltimore region, the Washington suburban
region, Southern Maryland, and Western Maryland.  For the
state as a whole and for each of the regions, base case, high
case, and low case forecasts were prepared.

Electricity Consumption Projections
Electricity consumption in Maryland is projected to increase
at an average annual rate of 2.6 percent between 1999 and
2010.  Over the forecasting period, consumption in the
Southern Maryland region is projected to grow more rapidly
(3.5 percent per year) than consumption in the other four
regions.  This result largely reflects relatively high demo-
graphic and economic projections for this region when
compared to the rest of the state.  The Baltimore region has
the slowest average annual growth rate of electricity consump-
tion, a rate of 2.4 percent.

Peak demand — the largest amount of electricity consumed at
any point throughout the year — is forecasted to reach 16,000
MW in 2010.  This represents an average annual growth rate of
2.3 percent, only slightly smaller than the percent increase in
total electricity consumption.

T his past year, PPRP developed its first statewide forecast of electric energy

sales and peak demands.  The 2002 statewide forecast was developed using

econometric techniques, projecting both an increase in consumption and

generation throughout Maryland in the coming years.



Figure 5.  Maryland electric energy consumption
and generation
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U.S./Canada Blackout in August 2003
Just how much do we depend on electricity in our daily lives?  On
August 14, 2003, about 50 million people learned the hard way when
a major blackout interrupted the supply of electricity in Ontario,
Canada, and eight states in the midwestern and northeastern United
States.  Beginning shortly after 4:00 PM Eastern Time, the blackout
affected about 61,800 MW of load and shut down over 260 power
plants.  While some other small areas of the PJM Interconnection lost
power during the event (those bordering New York and Ohio), Mary-
land electricity customers were unaffected.

In December 2003, a joint U.S. and Canadian task force studying the
blackout issued an interim report on its causes.  Though the wide scale
and rapid progress of the blackout made the work difficult, the task
force was able to trace a series of events back to the Ohio utility First
Energy.  According to the task force’s extensive investigation, the
blackout began when three of First Energy’s high-voltage transmission
lines came into contact with overgrown trees at 3:05 PM.  Unfortu-
nately, several of First Energy’s computerized monitoring systems were not operating properly at the time.  When a series of 17
other lines became overloaded by rerouted energy and failed during a 27-minute time span, First Energy did not have enough
information to take corrective action — nor did the regional reliability coordinator, the Midwest Independent System Operator,
which was experiencing its own software problems at the same time.

Between 4:06 and 4:13 PM, the blackout, which was initially limited to northeastern Ohio, cascaded around the region.  At
4:06, northern Ohio had become shut off from its usual power sources to the south and east.  As a result, electricity flow
naturally redistributed itself, overloading one regional transmission line after another in quick succession.  By 4:13 PM, the
largest blackout in North American history had run its course.

Maryland, however, escaped the blackout.  Reactive power margins in the area controlled by the Pennsylvania-New Jersey-
Maryland Interconnection (PJM), the Regional Transmission Organization responsible for operation of the electric power grid in
the mid-Atlantic, were sufficient to allow most of the system to ride through the voltage and frequency swings that accompanied
the power surges experienced that afternoon.

Comparing Consumption to Generation
Figure 5 compares actual (2000) and projected (2005)
electricity consumption and generation in Maryland and
indicates that by 2005, consumption in Maryland is expected
to potentially be about 24 percent greater than the amount of
electricity generated in the state, assuming no additional
cancellations of planned power plant projects.  To meet this
difference, Maryland relies on power sources located else-
where in the PJM region.  Currently, PJM encompasses all or
parts of Pennsylvania, New Jersey, Maryland, Delaware, the
District of Columbia, Ohio, West Virginia, and Virginia and
dispatches electricity for the region.  It is expected that PJM
will soon expand substantially to cover a large portion of the
South and the Midwest.

Providing adequate, reliable power generation for Maryland
consumers does not require that the level of power generation
within Maryland’s borders match or exceed the state’s con-
sumption.  Maryland, as part of PJM, relies not just on in-state
resources, but on the generating resources within PJM as a

whole, as well as electric power that can be imported into the
PJM area.  Consequently, imbalances between Maryland
consumption and generation need not be viewed as adversely
affecting electricity reliability or availability in Maryland. ✤



Maryland Department of Natural Resources
Power Plant Research Program
580 Taylor Ave.
Tawes State Office Building, B-3
Annapolis, Maryland 21401
Website address:  www.dnr.state.md.us

Printed on Recycled Paper.

What is the
Power Plant
Research
Program?
The Maryland legislature established
the Power Plant Research Program in
1971 to ensure that Maryland could
meet its demands for electric power in
a timely manner and at a reasonable
cost, while protecting the State’s
valuable natural resources.  PPRP
coordinates the State’s environmental
review of new power plant and
transmission line projects as part of the
state and federal licensing process.
The Program also conducts a range of
research and monitoring projects on
existing and proposed power plants, as
well as other issues associated with
power generation in Maryland.  The
purpose of this newsletter is to

highlight some of these activities.

email: pdunbar@dnr.state.md.us. ✤

Recent PPRP Publications
PPRP biennially produces a Cumulative Environmental Impact Report
(CEIR) which provides information on the current status of knowledge
regarding the effects of power generation on the State’s natural resources.
Other recent reports prepared by PPRP are listed below.  A bibliography
that lists the general and site-specific reports that PPRP has produced

since the early 1970s is also available.  To request a copy of any of these reports, contact PPRP
at 410-260-8660, or call toll free in MD 1-877-620-8DNR, x8660.  For more Program
information, visit our web site at http://www.dnr.state.md.us/bay/pprp.
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Maryland Power Plants and the Environment, CEIR-12, 1/04.

Environmental Radionuclide Concentrations in the vicinity of the Calvert Cliffs Nuclear Power
Plant and the Peach Bottom Atomic Power Station: 2000-2001, PPRP-R-28,  6/03.

A Review of Issues Concerning Electric Power Capacity Markets, PPES-02-1, 7/02.

Annual Report for the Kempton Mine Complex Wetlands Monitoring and Restoration Project,
PPRP-128, 12/01.

The following reports are in draft form:

Habitat Assessment of the Potomac River from Little Falls to Seneca Pool,  PPAD-03-1.

Electricity Restructuring, Environmental Policy and Emissions: Insights From a Modeling
Analysis, PPES-02-2.

Environmental Review of the Allen Family Foods/CHx Engineering Cogeneration Project,
PPSE-AFF-01.

Mitigating Cumulative Effects of Power Plants By Carbon Sequestration, PPAD-02-1.


