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Update on Natural Resource
Issues
Since its inception, PPRP has undertaken projects addressing the myriad envi-
ronmental impacts discussed in the previous section.  This section describes
some of PPRP’s current studies that are focusing on emerging environmental and
natural resource issues related to power plants.  Although some aspects of these
concerns have been recognized for many years, PPRP’s work continues to evolve
to take advantage of new technology, to incorporate new scientific findings, and
to respond to changes in the power industry.

Power Plants and Pollutant Deposition
to the Chesapeake Bay Watershed
PPRP has been involved in monitoring, modeling, and literature studies since the
1970s to characterize the effect of power plant air emissions on water quality in
the Chesapeake Bay.  The following discussion outlines two areas of ongoing
PPRP research that examine power plant impacts on deposition to the Bay:
1) emission and deposition of nitrogen compounds, and 2) impacts of toxic
pollutants in the watershed.

Nutrient Deposition to the Chesapeake Bay
Watershed
Recent studies performed by the U.S. EPA have shown that NOx emitted from air
pollution sources, including power plants, could be a significant component of
the total nitrogen loading to the Bay watershed.  These studies suggest that NOx

can travel from sources as far away as the Midwest, over hundreds of miles, and
still be an important contributor to nitrogen loading in the Bay.  In the free
atmosphere, NOx is converted into nitrates, a common plant nutrient.  The
atmospheric processes by which this nutrient is deposited on the ground or on
the surface of a water body are collectively referred to as deposition.  Pollutants
in the air can reach the ground by either wet deposition—in which pollutants
wash out of the air in rain—or by dry deposition—in which pollutant particles or
gases impinge onto a surface.  Nitrogen deposition onto the water surface is the
most direct pathway for airborne nutrients to affect water quality.  An indirect
pathway involves deposition onto the land surface and subsequent runoff into
the waterways.

PPRP initiated the CALPUFF modeling project to help assess the relative im-
pacts of local Maryland power plants and distant sources, and to assist in evalu-
ating the potential effectiveness of control measures for reducing nitrogen
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loadings to the Chesapeake Bay.  This work is investigating long-range transport
and nitrogen deposition to the Bay using the U.S. EPA’s new CALPUFF model.

The U.S. EPA originally developed the CALPUFF model for the California Air
Resources Board, and recently released it for public use.  The model uses a “puff”
approach to modeling pollutant releases—that is, it simulates the release of
pollutants from a stack or other type of emission source as a series of discrete
puffs.  This model is useful for deposition research because it allows modelers to
track pollutants over hundreds of miles and can differentiate between wet
deposition and dry deposition.

It is known that emissions of nitrogen compounds can travel hundreds of miles
with winds in the atmosphere before being deposited to the ground.  However,
researchers have not yet fully characterized the magnitude and extent of this
“regional transport” and deposition.  To improve our understanding of regional
transport issues, PPRP conducted an initial study using CALPUFF to evaluate
the potential impacts to the Bay watershed from various types of NOx emissions
sources.  These sources included power plants, other industrial stack sources,
mobile sources (cars and trucks), and area sources, located throughout the
eastern half of the United States.  Figure 4-1 illustrates the location and relative
magnitude of power plant NOx sources modeled in the study.   Each circle on the
map corresponds to a power plant, while the relative sizes of the circles indicate
each plant's comparative NOx  emissions.  The largest circle on the map repre-
sents daily emissions of 452 tons of NOx.

Figure 4-1
Location and Relative Magnitude of Power Plant NOx Sources Modeled to Assess
Deposition Impacts in Maryland
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Figure 4-2
Total Nitrogen Deposition (kilograms of nitrogen/hectare/year)

5.0

Results of initial CALPUFF modeling runs reveal some interesting spatial patterns
of NOx deposition.  Figure 4-2 shows the spatial distribution of total predicted
nitrogen deposition around the northern Chesapeake Bay.  The areas of higher
deposition (darker shaded areas) around urban centers illustrate the important
role that mobile sources of NOx (i.e., cars and trucks) play in deposition.  The
impact from power plants is significant as well, but tends to be less concentrated
and extends over a wider area than the impact from mobile sources.

In a second study, PPRP focused locally, and used CALPUFF to determine the
contribution that NOx emissions sources in Maryland have on nitrogen deposition
in the Chesapeake Bay watershed.  Figure 4-3 shows the location and relative
magnitudes of Maryland sources of NOx emissions.
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As Table 4-1 indicates, Maryland sources of NOx of all types combined accounted
for only about 3% of the overall total NOx emitted in the eastern half of the
United States.  However, CALPUFF predicts that Maryland sources of NOx

account for about 16% of the nitrogen deposited to the Baltimore portion of the
Bay watershed (see Table 4-2).

Table 4-1 Comparison of Maryland to Eastern U.S.
1990 NOx Emissions

               Annual NOx (Tons)    Annual NOx (% of Overall Total)

Non-Maryland Maryland TOTAL Non-Maryland Maryland TOTAL

Utilities 4,240,095 106,204 4,346,300 47.5 1.2 48.7

Industry 1,047,259 27,410 1,074,669 11.7 0.3 12.0

Mobile Sources 1,778,164 66,991 1,845,155 19.9 0.7 20.7

Area Sources 1,606,391 60,731 1,667,122 18.0 0.7 18.7

Total 8,761,907 261,337 8,933236 97.1 2.9 100.0

Figure 4-3
Location of Maryland NOx Emissions Sources

- Source symbol sized to annual NOx emissions

- Largest symbol = 22,463 tons/year

- Based on OTAG National Emissions Inventory - 1990

Utility Power
Plants

Mobile
Sources

Area
Sources

Industrial
Sources
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Table 4-2 Comparison of Maryland to Eastern U.S.
1990 Nitrogen Deposition in the Baltimore
Area Receptor Grid

Annual Nitrogen Deposition    Annual Nitrogen Deposition
                     (Tons)         (% of Eastern U.S. Total)

Non-Maryland Maryland TOTAL Non-Maryland Maryland TOTAL

Utilities 6,937 747 7,684 37.7 4.1 41.7

Industry 1,910 279 2,189 10.4 1.5 11.9

Mobile Sources 3,357 1,076 4,433 18.2 5.8 24.1

Area Sources 3,249 859 4,107 17.6 4.7 22.3

Total 15,453 2,962 18,414 83.9 16.1 100.0

A number of other observations can be made about nitrogen deposition patterns
from this CALPUFF study:

• Approximately 63% of Maryland sources’ nitrogen deposition in the entire watershed
occurs in the Baltimore area.

• Mobile source deposition quantities are a substantial part of the overall total for
Maryland sources, and are due primarily to dry deposition.  Highest deposition rates
occur quite close to the emissions sources.

• Deposition from utility sources in Maryland tends to occur over a wider area and
maximum long-term deposition rates tend to be less than for ground-level mobile and
area sources.  Utility deposition quantities are dominated by wet deposition.

• Industry contribution to overall totals is small, although deposition rates are high in a
relatively small area close to Baltimore.

PPRP continues to use the CALPUFF model in assessments of the impact of NOx

emissions on water quality in the Chesapeake Bay.  The assessments are being
improved based on evaluations against measured data.  This work promises to
provide important insights into current and future trends in airborne nutrients
and their water quality impacts.

Western Maryland Toxics Deposition Study
Much of PPRP’s deposition work over the years has focused on nitrogen deposi-
tion and nutrient loadings, because power plants are recognized as significant
contributors of nitrogen compounds.  However, power plants also contribute to
loadings of toxic pollutants (metals, organics, etc.) in the Bay watershed.

Research conducted in the early 1990s under the Chesapeake Bay Atmospheric
Deposition Study suggested that an accurate assessment of trace metal loadings
to the Bay would require data from additional sites throughout the Bay water-
shed, especially in western Maryland.  To obtain some of this critical data, PPRP
initiated the Western Maryland Metals Deposition project in 1996 to extend the
spatial coverage of wet deposition monitoring to the western portion of the Bay
watershed.  The study is a cooperative effort sponsored by PPRP, being con-
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ducted by PPRP and researchers from the Appalachian Laboratory
of the University of Maryland’s Center for Environmental Science,
the University of Delaware, and the Chesapeake Biological Labora-
tory.

Phase I of the Western Maryland deposition study gathered trace
metal deposition data.  The sampling program for Phase I included
the collection of wet deposition, stream water, and throughfall
(precipitation that has fallen through forest or other vegetative
cover).  PPRP sampled at two sites in Garrett County:  the Piney
Creek reservoir for the collection of wet deposition samples, and a
tributary to Herrington Creek for the collection of throughfall and
stream water samples.  Sampling of wet deposition, stream water,
and throughfall started in May 1996 and continued through the end
of May 1997.  Analysis of the data collected during the study is
underway.

Although researchers have identified the atmosphere as an impor-
tant potential source of both nitrogen and certain trace metals
entering the Chesapeake Bay (parameters being measured in Phase
I of the study), estimates of these atmospheric loadings are uncer-
tain.  Recognizing this knowledge gap, PPRP initiated Phase II of
the Western Maryland deposition project in the fall of 1997.  The
goal of Phase II is to quantify the retention of atmospheric nitrogen
and trace metals by two forested watersheds in western Mary-
land—the unnamed tributary to Herrington Creek and Black Lick.
To accomplish this objective, PPRP will quantify atmospheric
inputs (wet deposition and throughfall) and watershed outputs
(stream water and soil gases) over the 1998 water year (October
1997 through September 1998).  Using the data collected during the
study, PPRP will develop a “watershed input-output budget” by
calculating watershed retention of major ions and selected trace

metals as the difference between atmospheric inputs and stream water outputs,
plus soil gas emissions.  The input-output budget will constitute a first step in
quantifying pollutant loadings to the Bay watershed.  Results from the study
should be available in early 1999.

Coal Combustion By-Product
Management
Maryland power plants generate about 1.2 million tons of coal combustion by-
products (CCBs) annually, primarily fly ash and bottom ash.  The majority of the
CCBs generated in Maryland are placed in captive fill areas.  However, fill areas
consume valuable land and are quite costly when engineered to minimize
adverse environmental impacts.  Without adequate controls, CCBs have the
potential to affect Maryland’s terrestrial, aquatic and ground water resources.
Alternative uses are available and some may provide options that are economi-
cally feasible and yet more environmentally friendly than fill placement.

The National Emissions
Inventory for 1990
One of the most important aspects of conduct-
ing air quality modeling is the development of
an emissions inventory.  Inventories used for
modeling contain data on pollutant emissions,
and also identify the location and configuration
of the sources being modeled.  Different types
of source “configuration” may include large
industrial stacks, the tailpipes of cars and other
mobile sources, and widely spread sources such
as wintertime residential space heating or a
collection of many smaller industrial facilities.

The Ozone Transport Assessment Group
(OTAG), an organization of regulatory agencies
in the eastern half of the U.S. charged with
investigating the effect of long-range transport
on attainment of air quality standards for ozone
(smog), devoted substantial resources to
developing and improving an emissions
inventory of several pollutants, including NOx.
The result of this effort was the National
Emissions Inventory (NEI) for 1990, which
established a baseline of NOx emissions that
was used in the OTAG effort to examine ozone
impacts.  The NEI has proven to be useful in
PPRP’s own efforts to analyze ozone issues in
Maryland, and also served as the basis for PPRP-
sponsored modeling of nitrogen deposition in
Maryland.
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The term beneficial use, pertaining to CCB utilization, applies to an environ-
mentally friendly alternative for a material that would otherwise be placed in a
captive fill area.  CCBs can be economical for users by replacing more costly raw
materials, and they can also provide technical advantages over some materials
due to their uniform physical and chemical makeup.  With assistance from BGE
and PEPCO, PPRP is conducting a series of integrated projects designed to assess
and promote the beneficial use of CCBs generated in Maryland.  This section
discusses four key elements of PPRP’s efforts to increase public awareness and
eliminate some of the uncertainty associated with using CCB materials.

Beneficial use of CCBs generated by Maryland’s seven coal-fired power plants
has been limited.  Since 1993, 80% of the approximately 1.2 million tons per year
of CCBs generated in Maryland has been placed in captive fill areas operated by
the utilities that generated them.  The remaining 20% has replaced raw materials
in a variety of applications, including highway embankments, structural fills,
low strength grouts, and cinder block manufacturing (Figure 4-4).  In 1996,
approximately 30% of the fly ash and bottom ash generated in the U.S. was
utilized in beneficial applications.

Environmental and economic benefits can be associated with alternative uses for
CCB materials; however, potential users are generally unaware of the State’s
position regarding their acceptability and the regulatory approval process
associated with CCB use.  Through the activities described below, PPRP is trying
to improve knowledge about CCB utilization and to disseminate that knowledge
to potential users.

Figure 4-4
Disposition of CCBs in Maryland, 1993 - 1997

1%  Rt. 213/301 Overpass
3%  Other Low Volume Uses

1%  Landfill Structural Fill

9%  BBSS Mine Reclamation

5%  I-695
Embankment

64%  PEPCO
Storage

2%  APS
Disposal

4%  BGE's
Rossville Site

11%  Brandon
Woods Site

L E G E N D

PEPCO Storage - Dedicated fill sites
owned and operated by PEPCO.

Brandon Woods, Rossville -  Dedicated
structural fill sites owned and
operated by BGE.

APS Disposal -  Slurried under Potomac
River to West Virginia CCB disposal
site.

I-695 Embankment, Rt. 213/301
Overpass - BGE supplied CCBs for
use in constructing highway
embankments.

BBSS Mine Reclamation -  BGE supplies
CCBs to a sand and gravel mine for
reclamation.

Landfill Structural Fill - BGE supplied
CCBs to regrade a landfill cell in Anne
Arundel County.

Other Low Volume Uses -  Includes
flowable fill, cement manufacturing,
block manufacturing, and deicing.
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• Survey of Regulations.  One of the barriers to increasing CCB use is the
uncertainty users may have regarding the State’s regulatory approval process.
PPRP compared the regulatory framework for CCB utilization and manage-
ment in Maryland with that in neighboring states to evaluate the need for
regulations or written guidance to encourage CCB use.  The survey found that
some states, like Pennsylvania and Virginia, have codified programs that
provide clear direction on the regulatory requirements associated with CCB
use.  Other states, like Delaware and New Jersey, have unwritten policies to
direct CCB use projects.

• Information on CCBs.  Another effort undertaken by PPRP to promote CCB
use is to provide information regarding the availability, quality, and environ-
mental effects of CCBs.  PPRP, with assistance from BGE and PEPCO, is
preparing a technical report to describe CCB generation, disposition and
beneficial use in Maryland.  The report’s purpose is to assist potential CCB
users with evaluating whether CCBs represent a viable alternative material.
The report will document the source, type, amount, chemical and physical
properties, and potential environmental effects of CCBs generated in Mary-
land.  The report will also highlight some of the technical advantages of using
CCBs over other raw materials, such as its light weight and consistent quality.

• Promising Uses in Maryland.  PPRP is conducting a literature search to
identify beneficial uses for CCBs that are suitable for implementation in
Maryland.  This evaluation is addressing the important issue of how CCBs
compare with other raw materials that they can replace in terms of transporta-
tion and design costs, environmental effects and engineering feasibility.  The
beneficial use technologies being evaluated include:  “manufactured” topsoil
by mixing CCBs with compost, biosolids, or dredge spoils; use of hardened
CCBs as the core material in oyster beds; use as compacted pavement base
during highway construction; and beneficiation of CCBs using chemical or
physical separation techniques.  It is hoped that this research will identify new
uses for CCBs in Maryland in which the cost of hauling the CCBs to the user
does not overrun the market value of the material.

• Demonstration Projects.  The final element employed to promote CCB use
involves demonstrations of the technical and economic feasibility of beneficial
CCB use applications considered to be viable in Maryland.  The Western
Maryland Coal Combustion By-Products/Acid Mine Drainage (AMD) Initia-
tive is a successful example of a demonstration carried out through a joint
private and public sector collaboration.  PPRP, with participation from the
MDE Mining Program, coal mining companies, and electric utilities, has
undertaken the initiative to evaluate the use of alkaline CCBs to abate AMD
from underground coal mines.

As part of this initiative, a field scale experiment was put in place at the Frazee
Mine in Garrett County in November 1996.  Approximately 5,600 cubic yards
of grout, which consisted of 6,000 tons of CCBs and 520,000 gallons of acidic
mine water, were injected into both dry and submerged mine conditions.  The
project demonstrated the engineering feasibility and logistics of using 100
percent CCBs and acid mine water to create a grout that can be used to seal
underground coal mines.  No other project in the U.S. has included the use of
100% CCBs and mine water to create a flowable, cementitious grout.
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The State is monitoring the mine to evaluate the effectiveness of the grout to
seal the mine and abate AMD, and to make sure ground water is not adversely
impacted.  The experience gained from the demonstration project will allow
for a more streamlined and economical approach that can be applied to larger
AMD sources.  The ultimate goal of the initiative is to use CCBs to address the
6-square-mile underground Kempton mine complex, which discharges
approximately 6 million gallons per day of AMD into the Chesapeake Bay
watershed in Maryland.

PPRP will continue its efforts to expand the beneficial use of CCBs by reducing
regulatory uncertainties around CCB use and increasing the understanding of
the physical, chemical, and environmental attributes of CCBs.  PPRP is also
considering other possible demonstration projects with BGE and PEPCO to
evaluate technologies that may be feasible for CCBs generated in Maryland.

Radioactive Waste Management

High-level Waste
Civilian high-level radioactive waste (HLW) comprises mainly spent fuel from
nuclear power plants.  Historically, nuclear power facilities stored their spent
fuel on site in large, specially designed cooling pools.  For most nuclear power
facilities, this practice has continued to the present because there are no regional
off-site repositories within the U.S. to permanently warehouse spent fuel.  At the
same time, nuclear power facilities have a finite amount of space in which to
temporarily store spent fuel on site.

Over the last decade, utilities have become increasingly interested in wet or dry
storage of HLW in independent spent fuel storage installations (ISFSIs) on site.
Dry cask has become the principal option for utilities needing additional storage
capacity.  The NRC approved storage casks in response to the Nuclear Waste
Policy Act of 1982.  Dry casks are intended as an interim solution to alleviate
storage problems until a permanent national repository can be authorized.

Dry casks receive spent fuel which has resided in the reactor spent fuel pool for
at least five years.  The spent fuel is in airtight steel and/or concrete containers or
casks that provide both structural strength and shielding.  Casks are placed
either horizontally or vertically on a concrete pad above-ground, depending on
cask design.  Casks are designed to withstand acts of nature, remove heat, and
effectively contain radiation.  Currently, 10 nuclear power plants, including
Calvert Cliffs, use dry storage.  PECO Energy recently contracted for construc-
tion of an ISFSI at Peach Bottom Atomic Power Station, with operation expected
in 2000.

The U.S. government has enacted several policies to address the lack of perma-
nent high-level radioactive waste repositories.  The most recent policy statement,
the Energy Policy Act of 1992, specified that HLW will be placed in an under-
ground repository.  At present, only Yucca Mountain, Nevada is being consid-
ered as a permanent repository.  It must pass extensive field and laboratory tests
to determine its suitability.
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Three federal agencies will conduct the site selection, assess-
ment, and licensing for the repository.  The U.S. Department
of Energy (DOE) will determine the suitability of, construct,
and operate the facility.  The U.S. EPA is responsible for
developing environmental standards for its operation.  The
NRC will license the repository once it is determined that the
facility meets NRC and U.S. EPA regulatory requirements.

Since 1994, DOE has excavated several tunnels to characterize
the geology of the mountain and in 1998 will submit its
Viability Assessment.  This assessment will include design of
the facility, a license application plan, projected costs, and
timetables for completion of the site.  If the NRC is satisfied
with the assessment, the current schedule calls for a decision
on site suitability in 1999, a recommendation to the President
of the U.S. in 2001, and submission of a construction license
application in 2002.  After construction, DOE will apply to
the NRC for a license to receive and possess spent fuel and
other HLW.  Even with a “fast track” schedule, the repository
will probably not be available to receive spent fuel until
about 2010.

Low-level Waste
Low-level wastes (LLW) are generally defined as radioactive
wastes other than high-level (spent fuel) and wastes from
uranium recovery operations (reprocessing).  LLW is pro-
duced in thousands of institutions nationally, but primarily
nuclear power plants, universities, hospitals, laboratories,
and manufacturers of various products.  It can include
general refuse, protective clothing and gloves, testing equip-
ment, machinery parts, and other items that may have
become contaminated by radioactive particles.

The Low-Level Radioactive Waste Policy Act of 1980 charged
states with the responsibility for the disposal of commercial
and some federal waste.  It also encouraged the states to form
regional groups or compacts and to site, in a central location,
regional LLW repositories by 1986.  Progress on new LLW

disposal facilities has been slow.  Congress extended the deadline another 10
years by passing amendments to the original act.  Several compacts plan to open
sites in the first decade of the 21st century.  There are currently nine compacts,
representing 42 states.

Nationwide, LLW is stored locally where it is produced or is shipped to near-
surface shallow trenches at privately operated facilities in Barnwell, South
Carolina; Hanford, Washington; and Clive, Utah.  Disposal in the Hanford
facility is restricted to the 10 states which make up the Northwest and Rocky
Mountain Compacts.  Since South Carolina is not a member of a regional com-
pact, Barnwell has authorized all states except North Carolina to ship LLW to its
facility since 1995.  The facility in Utah only accepts a limited type of waste—the

Calvert Cliffs Independent
Spent Fuel Storage
Installation
Spent nuclear fuel from Calvert Cliffs is currently
covered with water in pools near the reactors.  In the
mid-1970s when Calvert Cliffs received its operating
license, it was envisioned that nuclear fuel assemblies
used in the generation of electricity would be trans-
ported off site for reprocessing or storage.  Because
spent fuel reprocessing was banned in 1977 and no
interim or final spent fuel repositories are expected to
be immediately available, BGE began, in the mid-
1980s, exploring options for on-site storage of its spent
fuel.

That evaluation culminated in 1989 with an application
before the NRC for a license to construct and operate a
spent fuel facility at Calvert Cliffs.  PPRP intervened in
this licensing proceeding to ensure that there existed
“a forum for resolution of issues related to the facility’s
potential impacts on the State, its environs and the
health, safety and welfare of its citizens.”  PPRP, the
NRC, and BGE ultimately reached formal agreement
whereby PPRP was provided all pertinent information
related to the facility and was accorded review and
decisionmaking input privileges.  After extensive
evaluation by PPRP and the NRC of BGE’s application,
supporting documentation, and subsequent information
submittals, the NRC issued a materials license in
December 1992, authorizing BGE to operate the facility
for 20 years.

The $24 million state-of-the-art facility is designed and
licensed to hold 2,880 spent fuel assemblies in dry-
shielded canisters, housed in 120 concrete modules.
Two of the five licensed phases, a total of 48 modules,
have been constructed.  As of April 1998, 19 of the 48
modules had been loaded with 456 spent fuel assem-
blies.  The facility design and 20-year license will
accommodate all of the spent fuel that Calvert Cliffs will
generate during its 40-year licensed life.
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large amounts of waste with low levels of radiation resulting from closing and
cleanup activities.

The Appalachian Compact, comprising Maryland, Pennsylvania, Delaware,
and West Virginia, was established in February 1986 and ratified by Congress in
May 1988.  Pennsylvania is the host state and has been selected to construct the
compact’s regional disposal facility.  The LLW disposal facility in Pennsylvania
was scheduled to be operational by 2002, however, Pennsylvania has announced
that it is considering suspending siting activities.  The Compact supported
Pennsylvania's decision, due primarily to the amount of disposal capacity
available at Barnwell and to implementation of LLW reduction measures on the
part of waste generators.

Conserving Biodiversity Through
Integrated Assessments
PPRP recognizes that, although the State has made great progress in minimizing
the impacts of specific power plant activities on individual resources, it has not
yet fully addressed the cumulative effects of these activities on Maryland’s
ecosystems.  To do this, we need an integrated approach to the assessment of
ecological condition and change, based on watersheds or other ecological re-
gions.  This approach will become even more important as the electric utility
industry changes into a more decentralized and less structured business.  New
technologies, such as GIS, will play a central role in integrating assessment
information across geographic locations and in developing comprehensive
solutions.

This section addresses three PPRP initiatives that support this integrated ap-
proach:  1) biodiversity conservation; 2) landscape analysis; and 3) indicator
development.  GIS plays an important role in this approach by integrating

Peach Bottom Spent Fuel Storage Facility
In 1997, PECO Energy initiated the process of establishing dry cask interim storage for spent fuel from its two boiling water reactors at
Peach Bottom Atomic Power Station.  As was the case with Calvert Cliffs some years ago, the absence of a federal repository necessitated
the action.  Peach Bottom projected it would fill existing storage in fuel pools by the year 2000.  However, unlike BGE’s Calvert Cliffs,
which licensed its facility under an NRC site-specific license, PECO Energy will pursue the NRC’s general license, an option unavailable to
BGE in 1989.

Under such a license an applicant is required to contract with an NRC-approved vendor for storage and transportation casks.  Approved
vendor designs have undergone extensive technology and safety reviews by the NRC for certification.  The licensee is responsible for
reviewing the Safety Analysis Report (SAR) issued for the storage cask, and ensuring that the construction and operation of the storage
facility are consistent with the limitations identified in the SAR.  The general license option reduces the complexity of the licensing process.

PECO Energy selected Transnuclear Inc. of Hawthorne, New York, to provide the licensing support and fabrication of casks for storage
and, later, transport to a repository.  Nine casks were ordered for delivery over the period 1999 to 2001.  A “dry run” loading is scheduled
for 1999 and the first loading expected in 2000.  The company has started construction of the site, located within the controlled area on
the western shore of the cooling water discharge canal, about one-quarter mile south of the power block.  PPRP continues to monitor and
participate in this licensing, interacting with the NRC and PECO Energy as the project progresses.
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remotely sensed land cover information with ecological measurements from
comprehensive field surveys (see Figure 4-5).  In addition to addressing the
indirect and cumulative impacts of power plants, this approach will further
collaborative efforts on ecosystem protection within DNR (e.g., the Integrated
Natural Resource Assessment), with MDE (e.g., watershed-based permitting),
and with the U.S. EPA (e.g., regional assessments and priority setting).

Biodiversity Conservation
Biological diversity, or biodiversity, is defined as the “variety of life and its
processes,” and includes diversity at the levels of genes, species, ecosystems, and
landscapes.  Scientific and public concern for biodiversity is based on the fact
that projections of the loss of species are great (even in the United States) and
that environmental degradation continues in the face of attempts to regulate
impacts on a resource-by-resource basis.  The loss of biodiversity carries with it
the diminution of utilitarian values (e.g., medicinal uses of plants, agricultural
gene stocks, fisheries as a food source); indirect utilitarian values (e.g., ecosystem

services such as air quality, climate amelioration, flood
regulation, soil building, waste assimilation, pest control,
crop pollination); recreational and aesthetic values; and
intrinsic, spiritual, and ethical values.  The solution to
conserving biodiversity is to preserve and restore natural
ecosystems with enough native components to sustain
themselves over time.

DNR recognizes that addressing biodiversity is critical to
meeting the goals of  1) understanding ecosystem processes
and their relationships to Maryland’s natural resources; and
2) evaluating the effectiveness of restoration, enhancement,
and protection activities for Maryland’s natural resources.
The DNR Ecosystem Council has embraced the conservation
of biodiversity as a key objective.

PPRP is also part of the larger electric industry effort to
address this issue.  PPRP participated in a recent conference
on biodiversity, sponsored by the Electric Power Research
Institute, and is pursuing partnership opportunities so that
utilities can better manage their land for biodiversity, avoid
biodiversity impacts, and mitigate unavoidable impacts.

Components of Biological
Diversity
Biodiversity exists on many levels, from broad
regional patterns down to the variations within
individuals of the same species.  Assessing impacts to
biodiversity requires an understanding of the various
levels.  In its guidance on incorporating biodiversity
considerations into impact analysis, the U.S. Council
on Environmental Quality defined four general
components of biological diversity:

Regional ecosystem diversity - the pattern of local
ecosystems across the landscape.  Sometimes referred
to as “large ecosystem diversity” or “landscape
diversity.”

Local ecosystem diversity - the diversity of all living
and non-living components within a given area and
their interrelationships.  Ecosystems are the critical
biological/ecological operating units in nature.  A
related term is “community diversity” which refers to
the variety of unique assemblages of plants and
animals (communities).  Individual species and plant
communities exist as elements of local ecosystems,
linked by processes such as succession and predation.

Species diversity - the variety of individual species,
including animals, plants, fungi, and microorganisms.

Genetic diversity - variation within species.  Genetic
diversity enables species to survive in a variety of
different environments, and allows them to evolve in
response to changing environmental conditions.
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PPRP is currently pursuing three biodiversity conservation initiatives:

• Fostering biodiversity and utility partnerships—PPRP
will hold an initial partnering roundtable with Maryland electric utility
companies to learn about their biodiversity programs and identify ways PPRP
can facilitate biodiversity conservation on utility properties and in
other utility activities.

• Holding a DNR biodiversity conference—PPRP played a key role in planning
and implementing the DNR-sponsored conference, “Conservation of Biologi-
cal Diversity:  A Key to the Restoration of the Chesapeake Bay Ecosystem and
Beyond.”

• Mapping biodiversity hotspots—PPRP is currently undertaking a biodiversity
hotspots project to locate and map areas of high species diversity and areas
supporting rare species, using existing data from large-scale field surveys.
Identification of these biologically rich or unique areas is consistent with the
DNR Ecosystem Council recommendations for identifying core and buffer
areas for conservation and restoration.  Initial results indicate that hotspots of
species diversity vary among organism groups even within aquatic ecosys-
tems (e.g., fish versus benthic macroinvertebrates).

Landscape Analysis
Although PPRP has considerable information on the volume and variety of
potential impacts to Maryland’s environment from the construction and opera-
tion of electric power plants and transmission systems, a fully integrated assess-
ment of the cumulative effects of these activities on the natural resources of
Maryland is needed.  It can be difficult, however, to study power plant effects in
the context of effects from other anthropogenic stressors.  To assess power plant
impacts effectively, PPRP is developing a methodology that focuses on indi-
vidual resources and whole ecosystems, and on the thresholds of stress beyond
which they become degraded.  This methodology consists of the following
components:

• Needs assessment for the methodology;

• List of cumulative effects issues related to power plants;

• GIS with natural airshed, watershed, and ecoregion boundaries at the scales needed to
meet the study goals;

• Practical land use-based relationship as a surrogate for nonpower-related stresses that
can be applied across the state;

• More and better indicators of ecological condition using Maryland reference condi-
tions;

• Baseline of current ecological condition across the state;

• Inventory of power plant activities statewide; and

• Basic research on cause-and-effect relationships.
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One of the components listed—practical land use-based surrogate for nonpower-
related stresses that can be applied across the state—is a major focus of PPRP
activity.  PPRP is developing a landscape-ecological condition relationship based
on the correlation between land use and an integrated indicator of stream
condition, the Maryland Index of Biotic Integrity (IBI) for fish.  Using the IBI
values derived for Maryland Biological Stream Survey sites, PPRP is determining
the best fit of these values with Multi-Resolution Land Char-acteristics (MRLC).
These MRLC data have recently been developed for the
mid-Atlantic region as the first step in a national effort by a consortium of federal
agencies, including the U.S. EPA and the U.S. Geological Survey, to provide
30-meter resolution land cover/land use from Landsat imagery.

PPRP's efforts are aimed at determining:  1) the best land cover data and resolu-
tion to use; 2) what unit of the landscape should represent the area of influence;
and 3) what specific metrics quantifying landscape condition are most useful.
Landscape areas of influence that PPRP is considering include the watershed or
catchment upstream of each sample site, the riparian corridor upstream of the
sample site, and a circular area representing the local land use.  Initial results in
the Patapsco River basin indicate that such relationships may be useful for
inferring the ecological condition of streams where instream measures do not
exist (Figure 4-6).

Figure 4-5
Maryland Land Use
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If this surrogate relationship is validated for use in other regions, PPRP will be
able to identify areas where additional stresses may cause streams in marginal
condition to become degraded, or where restoration may alleviate cumulative
adverse effects.  This relationship can also be used to determine the incremental
contribution of existing and proposed power plants to the cumulative effects on
resources of concern.

Figure 4-6
Landscape Impact Map of the Patapsco
River Basin
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Integrated Indicators of Ecological
Condition
Understanding the status and trends in the condition of natural resources is
critical to evaluating the cumulative effects of power generation and transmis-
sion.  PPRP believes that using environmental indicators is the most cost-effec-
tive way of assessing power-related impacts to the environment.  Specifically,
validated indicators that are based on reference conditions can best determine
the status of the resource relative to all other stresses.  Integrated indicators that
describe the integrity of biological communities are needed to address
biodiversity and ecosystem-level impacts.

Indicators can assess either the condition of the resource or its exposure to
stressors.  They can both evaluate current baseline conditions and detect trends
over time.  Proper calibration is needed, using reference conditions as a yardstick
to measure the degree of impact at specific sites while also accounting for natural
variation in ecological conditions.  The use of standard indicators and appropri-
ate reference conditions provides an accurate and scientifically defensible means
of evaluating impacts.  Such indicators can serve as the basis for evaluating
power-related impacts, such as acid deposition or mine drainage, in the context
of other cumulative effects.  They are useful diagnostic tools for comparing the
relative influence of other, multiple stressors, including physical habitat degrada-
tion and urban development.  Integrated indicators of ecological condition will
make possible comprehensive, integrative assessments of the relationships
between environmental stressors and a broad range of resources.

PPRP is currently investigating many kinds of indicators for addressing power-
related impacts, including physical indicators, chemical indicators, biological
indicators, and landscape indicators using GIS.  At the same time, PPRP is
working with other agencies and organizations to develop indicators through
programs such as DNR’s Maryland Biological Stream Survey and Integrated
Natural Resources Assessment.  Recent program accomplishments include the
development and application of the IBI, a reference-based indicator that has
undergone rigorous testing and calibration for use in Maryland streams.  The fish
IBI is being used in assessments of conditions in freshwater streams across the
state.  Ongoing work includes validation of the fish IBI with additional data to
ensure proper consideration of special habitats, such as coldwater trout streams.
Efforts are currently underway to develop indicators of physical habitat and
benthic macroinvertebrate communities in streams, using a similar reference-
based approach.  GIS-based landscape indicators are also being developed to
represent the cumulative impacts of human activities on a watershed scale.
PPRP continues to review current state and federal initiatives in indicator
development to identify the best indicators and techniques for evaluating the
effects of power generation and transmission.


