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INTRODUCTION

The Power Plant Siting Act of 1971 (Sec. 
3-303) established the Power Plant Research
Program to insure that demands for electric
power would be met in a timely manner at a
reasonable cost at minimal environmental
impact.  The goals of the program include
predicting the impact of proposed new
generating facilities, evaluating proposed high
voltage transmission lines, assessing the
impact of existing generating facilities,
forecasting future demand for electric power,
and investigating numerous information gaps
through a long-range research program.

The functions of the Power Plant Research
Program (PPRP) are carried out within the
Maryland Department of the Natural
Resource’s Resource Assessment Service; the
funding source and goals remain those
specified in the Power Plant Siting Act.  The
Power Plant Assessment Division (PPAD) is
responsible for all PSC licensing support, site
specific research, and radiological monitoring.

The following list of reports summarizes
information of over 190 technical publications
that represent the Program’s formalized
research and monitoring efforts over the last 
five years.  Reports are listed  in chronological
order by topical heading.

Sources of additional information include
Cumulative Environmental Impact Reports
(CEIR) and bibliographies.  CEIR documents
are published biannually by PPRP to provide
a summary of current information on
environmental impacts associated with electric
power generation in Maryland.  To date, nine
CEIR documents have been published.
Topics 
discussed in detail include: power supply and
demand; air quality; surface and groundwater
impacts; terrestrial impacts; radiological
impacts; and acid deposition, along with
discussions of new and emerging issues.

Bibliographies, updated annually, provide a
compilation of all studies performed for
and/or by the Power Plant Research Program
since its inception.

Reports published by the Program considered
to be of general interest are routinely made
available through the National Technical
Information Service (NTIS).



Abstracts of Recent Reports, 1992-1997:  December, 1997

1

POWER PLANT
MONITORING AND SITE

EVALUATIONS

Deep Creek Hydroelectric Project

A Temperature Simulation Model of the
Youghiogheny River from Deep Creek
Station to Sang Run.

S. Schreiner and G. Birky, Versar, Inc., PPRP-DC-1,
1997 

As part of relicensing activities for Pennsylvania
Electric Company's Deep Creek Hydroelectric Station,
PPRP developed operating recommendations for
controlling temperature in the Youghiogheny River for
submission to the Federal Energy Regulatory
Commission.  One of MDNR's goals is to use cold
water released from the Deep Creek facility to keep the
temperature in the Youghiogheny River below critical
levels for trout during low flow conditions in the
summer; a temperature model for the river downstream
of the Deep Creek Station discharge was created to
provide information for evaluating possible operational
modifications for the facility.

Youghiogheny River Temperature
E n h a n c e m e n t  P r o t o c o l :  M o d e l
Development and Results for 1995 and
1996.  

Schreiner, S. , Versar Inc.  PPRP-DC-2, June 1997.  

This report describes the development protocol of a
model  to predict Youghiogheny River temperature and
implement releases of cool water from the impounded
Deep Creek via the Deep Creek Hydroelectric Project.
The releases are intended to provide temperature
enhancement and protection of trout stocks in the river.
Two years of monitoring and evaluation of the protocol
are presented.

Conowingo Hydroelectric Station 

Resolution of Winter Minimum Flow Issues
at Conowingo Dam.

Scott, L. and S. Weisburg, Versar, Inc., In Progress.

As part of the settlement agreement for the Conowingo
Hydroelectric facility, a spring and summer continuous
minimum flow release was established to protect and
enhance biota below the dam. Benthic macro-
invertebrates were collected during two winters with
different flow regimes to learn whether a minimum
flow is required in winter, when exposure to
desiccation and freezing may deplete populations of
important fish prey. This report summarizes the
findings of a five-year study of the effect of various
winter flow regimes on the macro invertebrate
community downstream of the Conowingo
Hydroelectric Facility and recommends a winter flow
regime appropriate for protection and enhancement of
aquatic resources below the dam.

Wagner Coal Plant

The Effect of the Proposed Draft Thermal
Water Quality Regulations on Data Needs
for the Review of H.A. Wagner SES 316
Demonstration. 

M. Stern and K. Summers, Versar, Inc., Technical
Review Document, 1997. 

The report assesses BG&E's thermal data to determine
whether the data are sufficient for evaluation of
Wagner's compliance with Maryland State thermal
(draft) regulations.

Review of Environmental Data Relevant to
H.A. Wagner SES Operations and
Preliminary Evaluation of Issues for
Alternate Effluent Limitations and 1991
NPDES Permit.  

A.T. Shaughnessy, M. Stern, and F. Holland, Versar,
Inc., Technical  Review Document, 1997.
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This project reviews BG&E's application for alternative
effluent limitations. The report summarizes the major
findings of BG&E's studies in support of the
application; it identifies the major environmental
consequences of the operation of the H.A. Wagner
SES, and it presents recommendations for subsequent
actions regarding BG&E's request.

Perryman Combined Cycle Facility

Environmental Review of Baltimore Gas
and Electric Company’s Proposed
Perryman Power Plant Project.

R. Keating,  N. Peters, L. Rafalko, L. Corio, J.
Seinfeld, S. Schreiner, and P. Hall, Environmental
Resources Management, Inc., Versar, Inc., and PDH
Associates,  PPSE-2-10, July 1995.  NTIS No. PB96-
100979. 

Report’s focus is to evaluate potential environmental
impacts for Perryman’s first combined cycle unit, in
detail, and to evaluate potential impacts from the
second unit, in general, to determine the suitability of
the site for future generation capacity additions.  The
results of environmental review analysis are provided,
including Maryland’s recommended license conditions
for operating  the first combined cycle unit.

The Perryman Ground Water Report.

Environmental Resources Management, Inc.,In
Progress. 
The study was conducted to evaluate the hydrological
conditions of the proposed Perryman Power Plant site
and to determine whether BG&E's proposed power
generating facility would adversely impact quality and
quantity of ground water resources in the vicinity of the
site.

Station H/Dickerson
Gasification/Combined Cycle
Facility

Long-Term Benthic Monitoring Studies in
the Freshwater Portion of the Potomac
River, Final Report.

Shaughnessy, A. T., J.A. Ranasinghe, H. Wilson, B.J.
Balcome, M.T. Barbour, R.A. Connelly, and M.J.
Bickerton, Versar, Inc., Coastal Environmental
Services, Tetra Tech, and EA Engineering, Science and
Technology, CBRM-AD-93-7, November, 1992.  NTIS
No. PB95-143350.

The project was developed to assess long-term
cumulative effects of power plant operations on
freshwater benthic communities from 1983 to 1991 in
140 km of the Potomac River from the Ridge and
Valley Province to the Piedmont. The objectives
included: definition of status and trends of benthic
resources in the Potomac, estimation of temporal and
spatial variation in benthic populations and
communities, and assessment of long-term cumulative
effects of the R.P.M. Smith and Dickerson power
plants on benthic invertebrates.

Panda Brandywine Cogeneration
Facility

Environmental Review of the Panda-
Brandywine Cogeneration Project.

Walters, G., R. Keating, A. Huggins, and D. Mountain,
Environmental Resources Management, Inc.,
Annapolis, Md; L. Corio, R. Borkowicz, F. Stroup, and
W. Richkus,  Versar, Inc., Columbia, Md; D. Logan,
Coastal Environmental Services, Inc., Linthicum, Md;
and P. Hall, MicroAnalytics, Inc., Tallahassee, Fl,
PPSE-PB-1, February 1997. 

The report describes Maryland Power Plant Research
Program’s evaluation of environmental and
socioeconomic impacts of the Panda-Brandywine
Cogeneration Facility, a 248-megawatt (electric)
generating station near Brandywine, Prince George’s
County, Maryland. It summarizes results of the
evaluation, and presents recommendations for license
conditions which have been incorporated into Panda’s
Certificate of Public Convenience and Necessity.  The
document includes description of the proposed facility
and discussion of the critical engineering issues
associated with operation of the facility.
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Dorchester Coal Plant

Preliminary Site Evaluation Report on
Delmarva Power and Light's Proposed
Dorchester Pulverized Coal Power Plant. 

Collins, S., Environmental Resources Management,
Inc., August, 1993.

The Preliminary Site Evaluation Report provides an
assessment of two 300 MW pulverized coal generating
units which Delmarva Power  proposed to construct on
a site near Vienna, Maryland. The report addresses the
preliminary evaluation of environmental impacts
associated with air emissions, surface water supply,
ground water withdrawal, water quality impacts,
aquatic and terrestrial biota impacts,  and solid waste
disposal.

Geologic and Hydrogeologic Investigation
of Delmarva Power and Light Company’s
Proposed Dorchester Power Plant Site,
Dorchester County, Maryland, PSC Case
8489.  

Rafalko, L. and R, Keating, Environmental Resources
Management, October 1995.  

This report describes PPRP's study of the Columbia
Aquifer in the vicinity of the proposed Dorchester site.
The investigation involved installation of a network of
monitoring wells, piezometers, and staff gauges on the
site.  The report presents the data on ground water
levels, ground water flow directions, and ground water
quality, and analyzes potential impacts to ground water
resources as a result of construction and operation of
the proposed facility.

Environmental Review of the Delmarva
Power and Light Company’s Proposed
Dorchester Unit 1, A 300 Megawatt
Pulverized Coal Power Plant.

Collins, S.,  D. Mountain, L. Rafalko, Environmental
Resources Management; L. Corio, S. Harriott, J.

Seinfeld, F. Stroup, Versar, Inc.; P. Hall,
MicroAnalytics, September 1996.

This report summarizes PPRP's evaluation of the
potential environmental and socioeconomic impacts of
a proposed coal-fired power plant in Dorchester
County.  The document presents the outcome of a
consolidated review by State agencies, and includes
recommended licensing conditions to ensure that the
plant has no unacceptable impacts.  Particular areas of
concern which are addressed include aquatic impacts,
management of combustion by-products, and air
emissions.

Elms Property 

Preliminary Engineering Study of the
Elms Property Shore Erosion.

McCormick, M.E., and M. J. McCormick, McCormick
Engineering, PPSA-5, June 1995. 

Results of a six-month erosion study of the 6,400 feet
shoreline of the Elms Property in St. Mary’s County,
Maryland are presented.  The southern portion,
representing two-thirds of the shoreline comprised of
sandy beach, was found to be relatively stable while the
northern one-third portion, comprised of cliffs, was
found to be seriously eroding.  Recommendations for
shoreline protection are offered with associated costs.

Other Projects

Maryland Power Plant Database Support
Project Update Report.

Pecoraro, K., H. McIlvaine, and D. Dunn,
Environmental Resources Management, Inc., In
Progress.  

The report describes the Maryland Power Plant
Database (MD 767), which uses the U.S. Department
of Energy, Energy Information Administration (EIA)
electronic database of Form EIA-767 Steam-Electric
Plant Operation and Design Report, known as EIA 767
Browser File for Windows, as its foundation.  This
report outlines the enhancements programmed into the
Maryland Power Plant database, known as MD 767,



Abstracts of Recent Reports, 1992-1997:  December, 1997

4

completed during 1996 and 1997.  Enhancements
included updating the database to manage power plant
information not included in previous versions of the
database, such as: 1) power plant licensing information,
2) HCl emissions estimates, and 3) air dispersion
modeling background information.
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COMBUSTION BY-PRODUCT
STUDIES

Maryland Smart Siting Project.

K. Hardy, D. Mountain, and J. Ross, Environmental
Resources Management, Inc., In Progress.  

The Maryland Capacity Siting Project was initiated by
PPRP in 1996 to accomplish two objectives:  1)
compile and develop statewide information for the
environmental, land use, and socioeconomic factors
that should be considered when siting a power
generating facility in Maryland; and 2) assess regions
of the state that are more favorable for future power
plant development based on representative siting
scenarios.  This report will summarize the results of the
detailed investigations of siting factors and application
of the Smart Siting Geographic Information System
(GIS) tool to statewide siting scenarios.  Siting factor
data are being developed using standard protocols to
ensure that a wide variety of Maryland GIS users can
use the data (to be distributed on CD-ROM) easily and
effectively.

Environmental Review of the Town of
Berlin Diesel Replacement Project.

Goldstein,D., M. Garrison, and J. Ross, Environmental
Resources Management, Inc., In Progress.  

This report summarizes PPRP’s evaluation of the
potential environmental and socioeconomic impacts of
a proposed project by the Town of Berlin to replace
existing diesel-fired generators with new units.  The
document presents the outcome of a consolidated
review by all involved state agencies, and includes
recommended licensing conditions to ensure that the
plant has no unacceptable impacts.  The review focused
primarily on air quality and noise impacts.

Environmental Review of The Bentech
Group/Oaks Landfill Project. 

Goldstein, D., and J. Ross, Environmental Resources
Management, Inc., In Progress.  

This report summarizes PPRP’s evaluation of the
potential environmental and socioeconomic impacts of
a proposed project by The Bentech Group to install two
new diesel engines at the Oaks Landfill in Montgomery
County, Maryland.  The document presents the

outcome of a consolidated review by all involved State
agencies, and includes recommended licensing
conditions to ensure that the plant has no unacceptable
impacts.  The review focused primarily on air quality
and noise impacts.

Environmental Aspects of the Brandon
Woods Coal Ash Site.

Keating, R.W., and P. G. Rene’ Price, Environmental
Resources Management, Inc., PPER-MP-60, May
1994.  NTIS No. PB95-136479.

The study assesses the potential for leachate
constituents derived from coal ash to affect ground and
surface water quality.  Ground water quality data
indicated that leachate constituents derived from coal
ash fill area have not been detected in down-gradient
shallow or deep ground water monitoring.  Study
indicates that the benefit of the coal ash utilization
technique based in part on site character offsets the
potential for environmental degradation at Brandon
Woods.

Survey of Regulations Used in Maryland
and Neighboring States for Coal
Combust ion  By-Product  (CCB)
Management.

Rafalko, L.,  R. Keating and K. Carter, Environmental
Resources Management, Inc., PPRP 112,  March 1997.

Maryland does not have regulations or guidelines that
could enhance the marketability of CCBs for beneficial
uses, and therefore, decrease the volume of CCBs that
are landfilled.  This report documents the methods used
by six neighboring states to regulate CCB management,
and compares the regulations from the neighboring
states to CCB management practices used in Maryland.
Based on the comparison between Maryland and
neighboring states, the report determined that
regulations or guidance specific to CCB management,
such as those promulgated in other states, are not
necessary for Maryland.  However, the report also
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recommends the development and implementation of
guidance for beneficial use that is recognized by the
State, CCB generators, and potential CCB users to
enhance CCB utilization.
Analysis of Several Coal Combustion
By-Product (CCB) Utilization Alternatives.

Keating, R.,  Environmental Resources Management,
Inc.,  In Progress.

Utilization potential of CCBs is determined mostly by
the proximity of the ash to potential users, and how the
CCB compares to other readily available natural
materials.  The purpose of the report is to identify and
evaluate the technical and economic feasibility of
several CCB utilization methods that are not currently
used in Maryland and could be feasible for Maryland.
The report is being prepared as part of PPRP's overall
effort to assist Maryland's utilities with increasing CCB
utilization.

Winding Ridge Project

The Winding Ridge Project - Project
Progress Report for the Period Ending 31
March 1996.

Environmental Resources Management, April 1996.  

The Winding Ridge Demonstration Project started in
1995 as the first step in PPRP's Western Maryland Coal
Combustion By-Products/Acid Mine Drainage
(CCB/AMD) Initiative.  The Initiative's goal is to
demonstrate the beneficial application of CCBs to abate
AMD from abandoned, underground coal mines,
ultimately targeting significant sources of AMD in the
State.  The Winding Ridge Project is the Initiative's
first demonstration of this technology.  A CCB grout
mix, consisting of fluidized bed combustion (FBC) ash,
Class F fly ash, and flue gas desulfurization (FGD) by-
products, will be hydraulically injected into a small,
abandoned coal mine in Western Maryland in the Fall
of 1996. This report describes the project activities
from mid-1995 through early 1996.

The Winding Ridge Project - Project
Progress Report for the Period 1 April 1996
to 31 March 1997.  

Environmental Resources Management, April 1997.  

The Winding Ridge Demonstration Project started in
1995 as the first step in PPRP's Western Maryland Coal
Combustion By-Products/Acid Mine Drainage
(CCB/AMD) Initiative. In the Fall of 1996, 5,600 cubic
yards of CCB grout, consisting of fluidized bed
combustion (FBC)ash, Class F fly ash, flue gas
desulfurization (FGD) by-products and mine water,
were injected into the Frazee Mine.  The injection
showed that a high strength, moderately flowable fill
can be created using 100 percent CCBs.  The mine
discharge is being monitored to determine water quality
changes over time.  This report describes the project
activities from April 1996 to March 1997, and includes
injection design and execution, and post-injection
monitoring activities.

Development of Coal Combustion By-
Products Based Mixtures for Acid Mine
Drainage and Subsidence Control.

Southern Illinois University, In Progress.

This report details the laboratory testing to investigate
the chemical and physical properties of various
cementitious grout mixes consisting of coal combustion
by-products and free lime activators.  The optimal grout
mix will be used in the Winding Ridge Demonstration
Project to demonstrate the feasibility of this technology
to seal a mine and abate AMD. The study examined
mixtures with a wide range of component ratios using
class F fly ash, flue gas desulfurization by-product,
fluidized bed combustion ash and quick lime as the
basic components.

Status of the Management and Utilization
of Coal Combustion By-Products (CCBs) in
Maryland.

Keating, R.,  Environmental Resources Management,
Inc., In Progress.

As a first step in implementing a CCB utilization
research and development program, PPRP is preparing
this report to determine the status of operating and
proposed CCB landfill sites and recent utilization
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GROUNDWATER
MONITORING

methods in Maryland.  The report will establish a
benchmark of current CCB generation and management
techniques used in Maryland.  

CCB Grout Injection into the Frazee Mine,
The Winding Ridge Demonstration Project.

Rafalko, L. D. Mountain, K. Carter, Environmental
Resources Management, In Progress.

The injection phase of the project was completed in
Fall 1996 with 5,600 cubic yards of CCB grout placed
into the Frazee Mine.  This report will describe the
final design used for the injection, present the results of
the injection activities conducted in the Fall of 1996,
and present the results of the continued post-injection
monitoring activities at the Winding Ridge project site.
Post-injection monitoring includes the routine
collection of mine discharge samples for chemistry
analyses to evaluate the degree of effectiveness in
abating AMD from the Frazee Mine.  The report also
presents scale-up considerations for using this
technology for large-scale applications.

New Groundwater Tracers: Development
and Application to Maryland’s Major
Coastal Plain Aquifers.

Mignerey, A. C., G.R.Helz, C.B. Purdy, and C.A.
Bond, Department of Chemistry and Biochemistry,
University of Maryland, CBRM-TR-94-3, March 1994.
 NTIS No. PB95-165932. 

Isotopic tracers were used to study waters of the Aquia
and the Magothy aquifers,  two of three major aquifers
in the Coastal Plain of Maryland.  No evidence of any
agrochemical contamination, even  in the outcrop
region, was found.

Ground-Water Level Data in Southern
Maryland, 1946-94.

Curtin, S.E. and J.R. Dine, Maryland Geological
Survey Basic Data Report 21, 1995.

Water-level data for 458 ground-water wells of the
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southern Maryland observation-well network are
presented in this report. A water-level table and a
hydrograph are given for each well. Other relevant
information, such as a description of the well
characteristics, location, owner, aquifer, altitude of land
surface, period of record, extremes for period of
record, and pertinent remarks are also presented.

Water Resources Data—Maryland and
Delaware, Water Years 1991, 1992, 1993,
1994 and 1995 Volume 2. Ground-Water
Data.

James, R.W., Jr. M.J. Smigaj, R.W. Saffer,  and J.L.
Tegeler, U.S. Geological Survey Water Resources
Division Annual Reports, 1991, 1992, 1993, 1994 and
1995.

Water-resources data for the 1991 through 1995 water
years for Maryland and Delaware consist of records of
water levels and water quality of ground-water wells.
These reports (Volume 2. Ground-Water Data) contain
water levels at 366, 373, 365, 422, and 388 observation
wells respectively, discharge records for 4, 5, 5, 5, and
5 springs and water quality at 276, 224, 151, 168, and
177 wells respectively. The data in this report
represents that part of the National Water Data System
collected by the U.S. Geological Survey and
cooperating State, local, and Federal agencies in
Maryland and Delaware.

MAGOTHY AQUIFER

The Difference Between the Potentiometric
Surfaces of the Magothy Aquifer of
September 1975 and September 1993 in
Southern Maryland.

Curtin,S.E.,  F.K. Mack, and D.C. Andreasen, 1993,
U.S. Geological Survey Open-File Report 94-395.

The net change in potentiometric surface of the
Magothy aquifer (Cretaceous Magothy Formation) in
southern Maryland from September 1975 to September
1993, is based on water-level measurements in 69
wells. The map shows that the decline of
potentiometric surface during the 18-year period ranged
from 2 to 16 feet in the northern part of the area; the

decline was greater than 30 feet in parts of southern
Prince George's County, nearly 70 feet at Waldorf, and
16 feet at Chalk Point power plant.

Potentiometric Surface, September 1993.

The map of the potentiometric surface of the Magothy
aquifer (Cretaceous Magothy Formation) in southern
Maryland during September 1993, shows that the
potentiometric surface was highest near the
northwestern boundary and outcrop area of the aquifer
in topographically high areas of Anne Arundel and
Prince George's Counties. Regionally, the
potentiometric surface declined gently toward the
southeast and the local gradients were directed toward
the centers of three cones of depression that have
developed in response to pumping from well fields in
the Annapolis, Waldorf, and Chalk Point areas.
Ground-water levels were more than 50 feet below sea
level in the Waldorf area, nearly 50 feet below sea level
at Chalk Point, and almost 20 feet below sea level near
Annapolis.

Potentiometric Surface, September 1994.

The map of the potentiometric surface of the Magothy
aquifer (Cretaceous Magothy Formation) in southern
Maryland during September 1994 shows that the
potentiometric surface was highest near the
northwestern boundary and outcrop area of the aquifer
in topographically high areas of Anne Arundel and
Prince George's Counties. Regionally, the
potentiometric surface declined gently toward the
southeast and the local gradients were directed toward
the centers of three cones of depression that have
developed in response to pumping in the Annapolis,
Waldorf, and Chalk Point areas. Ground-water levels
were as low as 60 feet below sea level in the Waldorf
area, over 45 feet below sea level at Chalk Point, and
almost 15 feet below sea level near Annapolis.

Potentiometric Surface, September 1995.

The map of the potentiometric surface of the Magothy
aquifer (Cretaceous Magothy Formation) in southern
Maryland during September 1995, shows that the
potentiometric surface was highest near the
northwestern boundary and outcrop area of the aquifer
in topographically high areas of Anne Arundel and
Prince George's Counties. Regionally, the
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potentiometric surface declines gently toward the
southeast and the local gradients were directed toward
the centers of three cones of depression that have
developed in response to pumping in the Annapolis,
Waldorf, and Chalk Point areas. Ground-water levels
were as low as 63 feet below sea level in the Waldorf
area, over 50 feet below sea level at Chalk Point, and
almost 20 feet below sea level near Annapolis.

The Difference Between the Potentiometric
Surfaces of September 1975 and September
1995.

The map of the net change in the potentiometric surface
of the Magothy aquifer (Cretaceous Magothy
Formation) in southern Maryland from September 1975
to September 1995, is based on water-level
measurements in 67 wells. It shows that the decline of
the potentiometric surface during the 20-year period
ranged from 2 to 21 feet in the northernmost part of the
study area. The decline was greater than 40 feet in parts
of southern Prince George's County, 75 feet at
Waldorf, and 28 feet at the Chalk Point power plant.

AQUIA AQUIFER

The Difference Between the Potentiometric
Surfaces of the Aquia Aquifer of
September 1982 and September 1993 in
Southern Maryland.

Curtin, S.E., F.K. Mack, and D.C. Andreasen, 1994,
U.S. Geological Survey Open-File Report 94-394.

The map of the net change in the potentiometric surface
of the Aquia aquifer (Paleocene Aquia Formation) in
southern Maryland from September, 1982, to
September, 1993, shows that the decline of the
potentiometric surface during the 11-year period was
20 to 30 feet in most of the area. The decline was
nearly 50 feet in the Lexington Park area and just over
50 feet at Solomons Island.

Potentiometric Surface, September 1993.

The map of the potentiometric surface of the Aquia
aquifer (Paleocene Aquia Formation) in southern
Maryland during September 1993 shows that the
potentiometric surface was above sea level near the

northwestern boundary and outcrop area of the aquifer
in topographically high areas of Anne Arundel and
Prince George's Counties and was below sea level in
the remainder of the study area. The hydraulic gradient
was directed southeastward toward an extensive cone
of depression around well fields at Lexington Park and
Solomons  Island. Ground-water levels were more than
60 feet below sea level in a 60-square mile area
surrounding the deepest part of the cone of depression
and 124 feet below sea level in a well near the center of
the cone.

Potentiometric Surface, September 1994.

The map of the potentiometric surface of the Aquia
aquifer (Paleocene Aquia Formation) in southern
Maryland during September 1994, shows that the
potentiometric surface was above sea level near the
northwestern boundary and outcrop area of the aquifer
in topographically high areas of Anne Arundel and
Prince George's Counties, and was below sea level in
the remainder of the study area. The hydraulic gradient
was directed southeastward toward an extensive cone
of depression around well fields at Lexington Park and
Solomons Island. Ground-water levels were more than
70 feet below sea level in a 60-square mile area
surrounding the deepest part of the cone of depression
and 131 feet below sea level in one well near the center
of the cone.

Potentiometric Surface, September 1995.

The map of the potentiometric surface of the Aquia
aquifer (Paleocene Aquia Formation) in southern
Maryland during September 1995, shows the
potentiometric surface above sea level near the
northwestern boundary and outcrop area of the aquifer
in topographically high areas of Anne Arundel and
Prince George's Counties; it was below sea level in the
remainder of the study area. The hydraulic gradient was
southeastward toward an extensive cone of depression
around well fields at Lexington Park and Solomons
Island. Ground-water levels were more than 70 feet
below sea level in a 60-square mile area surrounding
the deepest part of the cone of depression and 126 feet
below sea level in one well near the center of the cone.

The Difference Between the Potentiometric
Surfaces of September 1982 and September
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1995.

Curtin, S.E., D.C. Andreasen, and F.K. Mack, 1996,
U.S. Geological Survey Open-File Report 96-624.

The map of the net change in the potentiometric surface
of the Aquia aquifer (Paleocene Aquia Formation) in
southern Maryland from September 1982 to September
1995 shows that the decline of the potentiometric
surface during the 13-year period was 20 to 30 feet in
most of the area. The decline was over 50 feet in the
Lexington Park area and over 60 feet at Solomons
Island.

UPPER PATAPSCO AQUIFER

Potentiometric Surface of the Upper
Patapsco Aquifer in Southern Maryland,
September 1993.

Curtin,S.E., F.K. Mack, and D.C. Andreasen, 1994,
U.S. Geological Survey Open-File Report 94-392.

The map of the potentiometric surface of the upper
Patapsco aquifer (Cretaceous Patapsco Formation) in
southern Maryland during September 1993, was
prepared from water-level measurements in 45 wells.
The potentiometric surface was nearly 70 feet above
sea level near the northwestern boundary and outcrop
area of the aquifer in a topographically high area of
Anne Arundel County, and at least 54 feet above sea
level in a similar setting in Prince George's County.
From these high areas, the potentiometric surface
declined to the south and southeast toward large well
fields in the Annapolis and Waldorf areas and at Chalk
Point power plant.

Potentiometric Surface, September 1994.

The map of the potentiometric surface of the upper
Patapsco aquifer (Cretaceous Patapsco Formation) in
southern Maryland during September 1994, shows that
the potentiometric surface was at least 70 feet above
sea level near the northwestern boundary and outcrop
area of the aquifer in a topographically high area of
Anne Arundel County, and nearly 60 feet above sea
level in a similar setting in Prince George's County.
From these high areas, the potentiometric surface
declined to the south and southeast toward large well

fields in the Annapolis and Waldorf areas and at the
Chalk Point power plant. Ground-water levels reached
nearly 30 feet below sea level in the Annapolis area,
nearly 110 feet below sea level southwest of Waldorf,
and over 25 feet below sea level at the Chalk Point
power plant.
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TRANSMISSION
LINES/ELECTRIC AND

MAGNETIC FIELDS

Potentiometric Surface, September 1995.

The map of the potentiometric surface of the upper
Patapsco aquifer (Cretaceous Patapsco Formation) in
southern Maryland during September 1995 shows that
the potentiometric surface was nearly 120 feet above
sea level near the northwestern boundary and outcrop
area of the aquifer in a topographically high area of
Anne Arundel County, and 55 feet above sea level in a
similar setting in Prince George's County. From these
high areas, the potentiometric surface declined to the
south and southeast toward large well fields in the
Annapolis and Waldorf areas and at the Chalk Point
power plant. Ground-water levels reached nearly 30
feet below sea level in the Annapolis area, 113 feet
below sea level southwest of Waldorf, and over 30 feet
below sea level at the Chalk Point power plant.

LOWER PATAPSCO AQUIFER

Potentiometric Surface of the Lower
Patapsco Aquifer in Southern Maryland,
September 1993.

Curtin, S.E.,  F.K. Mack, and D.C. Andreasen, 1994,
U.S. Geological Survey Open-File Report 94-393.

The map of the potentiometric surface of the lower
Patapsco aquifer (Cretaceous Patapsco Formation) in
southern Maryland during September 1993, was
prepared from water-level measurements in 53 wells.
The potentiometric surface was at least 103 feet above
sea level near the northwestern boundary and outcrop
area of the aquifer in a topographically high area of
Prince George's County, and at least 87 feet above sea
level in a similar setting in Anne Arundel County.
From these high areas, the potentiometric surface
declined to the south and southeast toward large well
fields at Severndale, Annapolis, Waldorf, LaPlata,
Indian Head, and Morgantown.

Potentiometric Surface, September 1994.

The map of the potentiometric surface of the lower
Patapsco aquifer (Cretaceous Patapsco Formation) in
southern Maryland during September 1994, shows that
the potentiometric surface was at least 104 feet above
sea level near the northwestern boundary and outcrop
area of the aquifer in a topographically high area of

Prince George's County, and at least 89 feet above sea
level in a similar setting in Anne Arundel County.
From the high areas, the potentiometric surface
declined to the south and southeast toward large well
fields at Crofton, Severndale, Arnold, Annapolis,
Waldorf, LaPlata, Indian Head, and Morgantown. For
example, the ground-water levels reached 80 feet below
sea level at Severndale, over 10 feet below sea level
near Annapolis, over 130 feet below sea level in the
Waldorf area, over 100 feet below sea level at LaPlata
and Indian Head, and nearly 80 feet below sea level at
the Morgantown power plant.

Potentiometric Surface, September 1995.

The map of the potentiometric surface of the lower
Patapsco aquifer (Cretaceous Patapsco Formation) in
southern Maryland during September 1995, shows that
the potentiometric surface was 87 feet above sea level
near the northwestern boundary and outcrop area of the
aquifer in a topographically high area of Anne Arundel
County. From this high area, the potentiometric surface
declined to the south and southeast toward large well
fields at Crofton, Severndale, Arnold, Annapolis,
Waldorf, LaPlata, Indian Head, and Morgantown. The
ground-water levels reached 18 feet below sea level at
Crofton, 62 feet below sea level at Severndale, 26 feet
below sea level at Arnold, over 20 feet below sea level
near Annapolis, 160 feet below sea level in the Waldorf
area, nearly 100 feet below sea level at LaPlata, over
110 feet below sea level at Indian Head, and 75 feet
below sea level at the Morgantown power plant.

Status Report on Investigations of Potential
Human Health Effects Associated with
Power Frequency Electric and Magnetic
Fields.

Information Ventures, Inc., PPSE-T-38, June 1992 -
September 1993.  NTIS No. PB94-151784.
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The report reviews articles published between June
1992 and June 1993 and ongoing research on the
potential adverse health effects from exposure to power
frequency electric and magnetic fields (EMFs).
Epidemiology and general human health effects of
EMF are the focus.

Changes in Pineal Melatonin Synthesis
Induced by AC Magnetic Fields:  Critical
Parameters of Exposure.

Reiter,R.J.,  UT Health Science Center at San Antonio,
1993, published in J. Cell. Biochem. 51:394-403 and
Biomed. Pharmacol. Ther. 47:439-444. 

Electromagnetic fields are produced by power lines and
some home appliances and have been implicated in
slightly higher risk of some cancers; however, the
critical parameters of exposure are not yet known. The
results of this study should provide valuable
information for the design of a measurement and field
reduction program in Maryland.

Status Report on Potential Human Health
Effects Associated with Power Frequency
Electric and Magnetic Fields.

Information Ventures, Inc., PPSE-T-39, September
1994.  NTIS No. PB95-136369.

The report reviews articles published between June
1993 and June 1994 and ongoing research on the
potential adverse health effects from exposure to power
frequency electric and magnetic fields (EMFs).
Epidemiology and general human health effects of
EMF are the focus.

Status Report on Investigations of Potential
Human Health Effects Associated with
Power Frequency Electric and Magnetic
Fields.

Patty, S.S., Maryland Department of Natural
Resources, Power Plant Research Program, PPSE-T-
40, December 1995.

The report reviews articles published between June
1994 and October 1995 and ongoing research on the

potential adverse health effects from exposure to power
frequency electric and magnetic fields (EMFs).
Epidemiology and general human health effects of
EMF are the focus.

Parametric Evaluation of the Effects of
Sinusoidal and Noise Electromagnetic
Fields on Ornithine Decarboxylase Activity
in Developing Chick Embryos.

Farrell, J. M., M. Barber, D. Krause, C. Montrose,  M.
Mullins, and T.A. Litovitz, Vitreous State Laboratory,
The Catholic University of America, Washington, DC,
CBWP-MANTA-TR-96-1, May 1996.

The study shows that exposure to a weak, 60-Hz
magnetic field alters the time-course of the growth and
development enzyme ornithine decarboxylase (ODC)
in developing chicken embryos during gastrulation and
neurulation.  Also, the superposition of a weak,
temporally noisy magnetic field inhibits this
biochemical alteration associated with the 60-Hz field.
Finally, an association between EMF-induced
morphological abnormality and ODC activity is
explored.

Powerline Corridors: Their role as forest
interior access routes for brown-headed
cowbirds, a brood parasite of neotropical
migrants.

Gates, J.E. and D.R. Evans,  Appalachian
Environmental Laboratory, Center for Environmental
and Eustarine Studies, University of Maryland, CBWP-
MANTA - TR-96-3, June 26, 1996.

This study was undertaken to determine whether
cowbirds behaved differently with respect to natural
corridors (e.g. rivers) than with man-made corridors
(e.g. roads and transmission line rights-of-way) and
whether the behavior would likely increase their
parasitism of migratory non-game birds.  Temporal
patterns, spatial ecology, and habitat selection of 50
female brown-headed cowbirds (Molothrusater) were
investigated throughout the breeding season near a 46-
m wide powerline corridor traversing an anthropogenic
forest landscape in western Maryland.
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RADIOLOGICAL
MONITORING AND 

NUCLEAR EVALUATIONS

An Assessment of Changing of High
Voltage Transmission Lines on Residential
Property Values.

Hall, P.D.  In Progress.

This report presents an analysis of changing
perceptions of High voltage transmission lines on
residential property values in Maryland.  Past research
on this subject has not established a consistent
relationship between residential property values and
proximity to transmission lines.  However, attitudinal
surveys suggest that such negative public perceptions
of transmission lines do exist.  In order to test such
attitudes and perceptions, a statistical analysis was
conducted for two Maryland residential subdivisions in
the BGE service territory.  The repeat sales analysis
was used to test whether property owners’perceptions
of proximity to transmission lines had changed over
time as a result of increased public awareness.  The
statistical analysis did not demonstrate that such a
change has in fact occurred.

EMF Minimization Around Transmission
Lines.

Cressman, A. and S. Collins, Environmental Resources
Management, In Progress.  

This document provides background information on
electric and magnetic fields (EMF) resulting from
electric power transmission.  It describes various
options for transmission line design that have been
developed to minimize EMF levels, and summarizes
steps that have been taken in Maryland to monitor
EMF.  

Introduction to Underground Transmission
Lines.

Cressman, A. and  S. Collins, Environmental Resources
Management, In Progress. 

This document provides basic information on the
design, construction, and operation of underground
electric power transmission lines, including a
discussion of costs and environmental impacts.  The
technical memorandum is based on a review of
scientific literature and industry information.  It is

designed to serve as a reference for future use when
evaluating potential issues associated with underground
transmission lines.

The Importance of the Bulk Transmission
Network to Electric Utilities in Maryland.

Fullenbaum, M.S., and M. Moore, Exeter Associates,
Inc., In Progress.

This report evaluates the importance of the bulk
transmission network to Maryland electric utilities for
importing economy energy to reduce operating costs
and to receive their share of energy in jointly-owned
facilities located in other states. The transmission
network is used to its limits during many hours of the
year when transmission limitations may adversely
affect the reliability of supply systems serving
Maryland.

Success of Transmission Line Licensing
Conditions at Protecting Maryland's
Resources. 

Magistro, J. and  S. Collins, Environmental Resources
Management,  In Progress.  

This report describes the licensing process for new
electric power transmission lines in Maryland, and
summarizes recent licensing cases.  The licensing
conditions for construction and right-of-way
maintenance are described, and the effectiveness of
those requirements are examined.

E n v i r o n m e n t a l  R a d i o n u c l i d e
Concentrations in the Vicinity of the
Calvert Cliffs Nuclear Power Plant: 1987-
1990.

Stanek, M. A., and R.I. McLean, Maryland Department
of Natural Resources’ Power Plant Research Program,
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PPRP-R-18, December 1995.

This report is the fifth in a continuing series of
radiological assessments which define contributions
and document concentrations of radionuclides in
environmental samples collected in the vicinity of the
Calvert Cliffs Nuclear Power Plant since 1975.  The
report also presents an assessment of the health-related
effects of radioactive discharges from the Calvert Cliffs
Nuclear Power Plant detected in the Chesapeake Bay
system. 

E n v i r o n m e n t a l  R a d i o n u c l i d e
Concentrations in the Vicinity of the Peach
Bottom Atomic Power Station: 1987-1990.

Stanek, M. A., and R.I. McLean, Maryland Department
of Natural Resources’ Power Plant Research Program,
PPRP-R-19, December 1995. 

This report is the fourth in a continuing series of
radiological assessments detailing monitoring results at
the Peach Bottom Atomic Power Station since 1978.
The monitoring objectives included defining
contributions and measuring concentrations of
radionuclides in environmental samples.  The data was
used to determine the fate, transport, and potential
effects of power plant produced radionuclides.
Concentrations of radionuclides detected in sediment
and biota did not exceed action levels.

Documentation of the PPRP Gamma
Spectrometry Methods: A Guide to Data
Acquisition and Spectral Processing.

Stanek, M. A., T.S. Jones, J.B. Frithsen,  Versar, Inc.,
PPRP-R-23, December 1996.

This report contains a detailed description of the
methods used to set-up, operate, and maintain the new
gamma-ray spectrometry equipment installed in the
radioecology laboratory of the Maryland Department of
Natural Resources, Power Plant Research Program.
The primary purpose of these methods is to determine
the concentration of radionuclides in environmental
samples.  Described in this report are the components
and operation of the gamma-ray  spectrometry
equipment and software used to complete these
measurements.

E n v i r o n m e n t a l  R a d i o n u c l i d e
Concentrations in the Vicinity of the
Calvert Cliffs Nuclear Power Plant: 1991-
1994. 

Stanek, M. A.,T.S. Jones, T. S. and J.B. Frithsen,
Versar, Inc., Columbia, Maryland, and R.I. McLean,
Maryland Department of Natural Resources,
Annapolis, Maryland, PPRP-R-20, February  1997.  

This report contains the results of monitoring and
research programs conducted to evaluate the effects
and fate of radionuclides released from the Calvert
Cliffs Nuclear Power Plant(CCNPP) from 1991
through 1994.  Concentrations of natural, weapons, and
power plant produced radionuclides were evaluated in
samples collected from the Chesapeake Bay in the
vicinity of the CCNPP.  Both sediment and shellfish
were measured for their radionuclide concentrations.
No values were found to exceed limits set by the U.S.
Nuclear Regulatory Commission or be a threat to
humans or biota.  

E n v i r o n m e n t a l  R a d i o n u c l i d e
Concentrations in the Vicinity of the Peach
Bottom Atomic Power Station: 1991-1994.

Stanek, M. A., T.S. Jones, and J.B.Frithsen, Versar,
Inc., Columbia, Maryland, and R.I. McLean, Maryland
Department of Natural Resources, Annapolis,
Maryland, PPRP-R-21, February  1997.  

This report contains the results of monitoring and
research programs conducted to evaluate the effects
and fate of radionuclides released from the Peach
Bottom Atomic Power Station(PBAPS) from 1991
through 1994.  Concentrations of natural, weapons, and
power plant produced radionuclides were evaluated in
samples collected from the Susquehanna
River/Chesapeake Bay in the vicinity of the PBAPS.
Sediment, finfish, and  aquatic vegetation were
measured for their radionuclide concentrations.  No
values were found to exceed limits set by the U.S.
Nuclear Regulatory Commission or be a threat to
humans or biota.  

E n v i r o n m e n t a l  R a d i o n u c l i d e
Concentrations in the Vicinity of the
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ECONOMIC STUDIES

Calvert Cliffs Nuclear Power Plant and the
Peach Bottom Atomic Power Station: 1995.

Jones, T. S., and J.B. Frithsen, Versar, Inc., Columbia,
Maryland, and R.I. McLean, Maryland Department of
Natural Resources, Annapolis, Maryland, PPRP-R-24,
February  1997.

This report contains the results of monitoring and
research programs conducted to evaluate the effects
and fate of radionuclides released from the Calvert
Cliffs Nuclear Power Plant(CCNPP) and the Peach
Bottom Atomic Power Station(PBAPS) in 1995.
Concentrations of natural, weapons, and power plant
produced radionuclides were evaluated in samples
collected from the Chesapeake Bay in the vinicity of
the CCNPP and from the Susquehanna
River/Chesapeake Bay in the vinicity of the PBAPS.
Sediment, finfish, aquatic vegetation and shellfish were
measured for their radionuclide concentrations.  No
values were found to exceed limits set by the U.S.
Nuclear Regulatory Commission or be a threat to
humans or biota.

Feasibility Assessments

The Potential for Cogeneration in
Maryland: Volume 1.  

Energetics, Inc. and RCG/Hagler, Bailly, Inc. PPES-
93-1, March 1993.  NTIS No. PB94-134095.

The study summaries the potential for future
cogeneration in Maryland, both large units and small
packaged systems, and the potential impact of
cogeneration systems on Maryland’s energy needs
between now and 2005.  Information is presented in
three volumes.
   
The Potential for Cogeneration in
Maryland: The Potential for Small-Scale
Cogeneration in Maryland, Volume II -

Technical Documentation.

Energetics, Inc. and RCG/Hagler, Bailly, Inc. PPES-
93-1, March 1993.  NTIS No. PB94-134103.

The study estimates the potential for future
cogeneration in Maryland of small packaged systems
and assesses the potential impact of small-scale
cogeneration systems on Maryland’s energy needs
between now and 2005.

The Potential for Cogeneration in
Maryland: The Potential for Large-Scale
Commercial and  Industrial Cogeneration
in Maryland, Volume III. 

Energetics, Inc. and RCG/Hagler, Bailly, Inc.,  PPES-
93-1, March 1993.  NTIS No. PB94-134111.

Results of this study estimates the potential for future
cogeneration in Maryland of large units and assesses
the potential impact of large-scale cogeneration systems
on Maryland’s energy needs between now and 2005. 

Social Costing of Electricity in Maryland:
Implications for Electricity Supply, Energy
Demand and Air Emissions.

Palmer, K., A. Krupnick, H. Dowlatabadi,  and S.
Stuart, Resources for the Future.   PPES-94-1,
September 1994.  NTIS No. PB95-166229.

The report provides guidance to Maryland in its
consideration of social costing.  Different approaches
to social costing and their impacts on utility and
electricity consumer behavior were analyzed. The study
contrasts the implications of three different approaches
for utility decision making, electricity prices, demand
for electricity and other fuels, and the net emissions of
selected pollutants for a hypothetical Maryland utility.

A Review of the Maryland Coal Industry.

Seinfeld, J., A. Adams, A. Birks, D. Nix, J. Walker, R.
Brower, R. Jansto, P. Wenner, G. Duckett,  and D.
Thomas, MD-MDE, Power Plant Research Program,
and Bureau of Mines, Maryland Coal Association, U.S.
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Department of Energy, The Buffalo Coal Company,
and The Mettiki Coal Company,  PPRP-110, December
1994. NTIS No. PB95-193033.

The report provides an overview of the Maryland coal
industry and discusses issues related to the use of
Maryland coal for generating electricity.  The
information provides a factual basis for considering
policy and program issues related to the use of
Maryland coal.

Preliminary Review of Environmental
Issues Associated with a New Boiler at the
Eastern Correctional Institute.

Ross, J., S. Myers, and D. Mountain, Environmental
Resources Management, Inc., In Progress.

This report reviews the environmental regulatory
requirements that the Eastern Correctional Institute
would face should it elect to install a new boiler(s) at
its facility on the Eastern Shore.  In particular, the
report summarizes the issues related to burning scrap
tires or chicken litter in boilers at the site.

Cogeneration and Power Supply Options
for the Eastern Correctional Institute.

Exeter Associates and Sypher: Mueller, Inc. Prepared
for the Maryland Environmental Service,  In Progress.

This analysis presents an evaluation of alternative
options available to the Eastern Correctional Institute
(ECI) to satisfy its thermal and electric power
requirements.  The ECI is a maximum/medium security
correctional facility located in Princess Anne,
Maryland.  Currently, most electric power and all
thermal requirements are met by two wood-fired
cogeneration units located at ECI and operated by the
Maryland Environmental Service.  These units cannot
meet both the full thermal and electric power
requirements of ECI.  Supplemental power is provided
by Delmarva Power and Light Company.  This report
evaluates options for supplying the prison with its full
electrical and thermal needs.  The alternatives were
evaluated using a 20 year life-cycle costing approach.

The Engineering and Economic Feasibility
of Using Poultry Waste as a Fuel to

Generate Electric Power at Maryland’s
Eastern Correctional Institute.

Exeter Associates and ERM for the Maryland
Environmental Service,  In Progress.

This analysis includes an evaluation of the engineering
feasibility, environmental effects, and costs associated
with the use of poultry litter to either fuel an existing or
additional boiler at the Eastern Correctional Institute
(ECI).  ECI is a maximum/medium secure prison in
Princess Anne, Maryland.  The Maryland
Environmental Service currently runs a wood-fired
cogeneration unit at the prison that provides it with
electricity and steam.  PPRP is evaluating whether or
not electricity and steam can be supplied to ECI by
using poultry litter as a fuel either in the existing boiler
or in an additional boiler.  The study assesses the
availability of chicken litter, its quality, handling and
appropriate conversion technologies.  Additionally, the
study evaluates environmental impacts such as air
emissions, ash handling and poultry waste storage.
Finally a 20 year life cycle cost analysis is conducted to
compare various technologies and compared to other
options for disposing of the chicken litter.

Valuation of Environmental Externalities
from Electricity Generation in Maryland:
A Modeling Framework and Estimates.

Austin, D., D. Butraw, A. Krupnik, In Progress,
November 1997

The report develops a modeling framework to assess
the impact and damages associated with power plant
emissions and the economic value of these impacts
(damages).  The modeling is based on the Tracking and
Analysis Framework developed for the National Acid
Precipitation Assessment Project (NAPAP) and
extends the damage function approach to include such
Bay specific activities as recreational fishing.  The
analysis integrates the reduced forms of more complex
fate and effect models to complete the assessment of
Maryland’s power plants based on location and
operation.

Forecasts
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Forecasted Energy Sales and Peak
Demands for the Allegheny Power System.
Volume I.

Estomin, S. L., P.D. Sowar, D. Psacharopoulos, and
J.R. Stafford, Exeter Associates, Inc., April 1995,

This report presents a long-term forecast of energy
sales and peak demands for the Allegheny Power
System(APS) through the year 2013. Energy sales are
also projected for the APS affiliate companies:
Potomac Edison, Monongahela Power, and West Penn
Power.

Forecasted Energy Sales and Peak
Demands for the Potomac Electric Power
Company.

A.A. Escalante and S.L. Estomin, Exeter Associates,
Inc., In Progress.

This study was performed to provide an independent
assessment of long-term growth in energy sales (mWh)
and annual peak demand (mW) on the Potomac Electric
Power Company (PEPCO) system.  Econometric
equations were estimated for each major customer class
(residential, commercial/industrial, federal government,
streetlighting) for the District of Columbia and for
PEPCO’s Maryland service area (portions of
Montgomery County and Prince George’s Counties).
Additionally, PEPCO’s wholesale sales to the Southern
Maryland Electric Cooperative were econometrically
estimated and an econometric model of system peak
demand was developed.  Base case projections of the
relevant factors affecting energy sales (e.g., real
electricity prices, real per capita personal income,
employment, the number of residential customers) were
made and applied to the estimated econometric
equations to develop a base case forecast of sales over
the 20-year forecast horizon.  Alternative scenarios of
growth in the causal factors were also developed to
provide high case and low case projections of growth.

Forecasted Energy Sales and Peak Demand
for the Delmarva Power and Light
Company.

A.A. Escalante and S.L. Estomin, Exeter Associates,

Inc., In Progress.

This study was conducted to develop independent
estimates of long-term growth in sales (mWh) and peak
demand (mW) on the Delmarva Power and Light
Company (DP&L) system.  Econometric equations
were estimated for each major customer class
(residential, commercial, industrial, streetlighting) for
DP&L’s Delaware, Virginia, and Maryland service
areas.  Additionally, an econometric model of system
peak demand was estimated.  Base case projections of
the relevant factors affecting energy sales (e.g., real
electricity prices, real per capita personal income,
employment and the number of residential customers)
were made and applied to the estimated econometric
equations to produce a base case 20-year forecast of
sales diaggregated by customer class and jurisdiction.
Alternative scenarios of growth in the causal factors
were also developed to provide high case and low case
projections of growth.
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Restructuring Issues

Electric Restructuring and the
Environment: Issue Identification for
Maryland.

M. I. Kahal, Exeter Associates, J. R. Ross and D.
Mountain, Environmental Resources Management, 
April, 1997.

The environmental consequences of electric
restructuring presently are not well understood and may
differ at the wholesale and retail levels.  In 1996, the
Federal Energy Regulatory Commission (FERC)
concluded that its wholesale transmission open access
rule would not have any significant environmental
impacts.  This report explains why that federal finding
may be in error, demonstrating that there is
considerable potential for expansion of Midwest coal-
fired generation.  Additional emissions from that
expanded generation could impact Maryland air quality
and nitrate deposition adversely.  There are also a
number of potential impacts from state-level retail
restructuring which should be considered, some
positive and others negative.  One of the qualitative
factors concerns the willingness of utilities under a
competitive market structure to invest in environmental
protection and mitigation on a voluntary basis
exceeding minimum regulatory standards.

An Analysis of Electric Utility Embedded
Power Supply Costs.

M. I. Kahal and M.E. Boezer, Exeter Associates, Inc.,
 In Progress.

As states such as Maryland consider competitive
restructuring a central issue is how the present costs of
generation under regulation compare with market
prices.  Using a cost of service model, the embedded
cost per kWh was estimated for 112 investor-owned
electric utilities, including those in Maryland.  This
study finds substantial regional variation in embedded
cost, with Maryland being slightly below the national
average.  The study’s most important finding is a
pronounced gap between the current embedded cost per
kWh for nuclear versus the non-nuclear utilities.  As a
group, nuclear utilities are presently incurring

embedded costs approximately 50 percent above the
non-nuclear companies.  Purchase power contracts is a
secondary but much less important explanatory factor
in determining regional variations in embedded cost.

Assessing the Impact of Electricity
Restructuring on the Environment in
Maryland. 

K. Palmer and D. Burtaw, Resources for the Future,
1998,  In Progress.

The competitive restructuring currently underway at
federal and state level has the potential to impact
Maryland’s air quality by changing the patterns of
regional generation of electricity.  This research
involves a simulation of regional power plant dispatch
using RFF’s Regional Electricity Trading and
Emissions Model.  Competitive effects are recognized
by taking into account demand expansion, accelerated
unit retirements, new efficiencies and the expansion of
transmission interties.  The resultant changes in
regional emissions from the RFF dispatch model are
input into the CALPUF simulation model to assess how
these changes impact air pollutant concentrations
within Maryland the Chesapeake Bay.

Forecasting Retail Energy Sales During the
Transition to Restructured Electric Power
Markets.

S.L. Estomin, Exeter Associates, Inc., In Progress.

The report addresses new sets of issues that are
anticipated to arise for electric utility companies with
respect to forecasting retail sales as transition is made
toward retail customer choice.  Specific issues
discussed include: The changes in market share
experienced by natural gas companies and AT&T with
the implementation of restructuring and the degree to
which similar patterns of change can be expected to be
experienced by electric utility companies; the shift in
focus from forecasting demand for electric energy in
the franchised service area to forecasting regional
demand and projecting market share; the changing
importance of price projections from a supply
perspective rather than from the historical demand
perspective; and the continued need for small-area,
short-term forecasts for planning distribution system
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ATMOSPHERIC SCIENCES
requirements.

Atmospheric Deposition of
Nutrients

Chesapeake Bay Atmospheric Deposition
Study: Phase I: July 1990-June 1991.

Baker, J. E., T.M. Church, J.M. Ondov, J.R. Scudlark,
K.M. Conko, D.L. Leoster, Z.Y. Wu,  C. Clark, J.
Leonard, Z. Lin, S. Moore, and M. Newell,
Chesapeake Biological Laboratory, Department of
Chemistry and Biochemistry, College of Marine
Studies and Wye Research and Education Center,
University of Maryland, CBRM-AD-93-5, December
1992.  NTIS No. PB94-108321.

A one-year study (6/90-7/91) was conducted to
estimate the deposition of atmospheric contaminants to
the Maryland portion of the Chesapeake Bay.  The
study included organic and inorganic contaminants.
Two sites, one on the northeastern (Wye) and one on
the mid-bay, western (Elms), of the Maryland shore,
comprised the sampling network.

The Wet Deposition of Trace elements on
Delmarva and Their Utility as Emission
Source Indicators. 

Scudlark, J. R., T.M. Church, K.M. Conko, J. Ondov,
M. Han, University of Delaware and University of
Maryland, CBRM-AD-94-3, January 1994.  NTIS No.
PB94-178373.

Trace element composition of precipitation has been
used to examine the atmospheric emission sources
which contribute to the composition of wet deposition
on Delmarva.  Receptor Models, Principal Component
Analysis, and Chemical Mass Balance Method were
employed to reveal these sources.  Particular emphasis
was placed on discriminating emissions related to
electric power generation, and on contrasting the
differences between aerosol and precipitation-based
receptor modeling.
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Critical Loads and Development of Acid
Rain Control Options.

Ellis, H., Dept. Of Geography and Environmental
Engineering., Johns Hopkins University, and M.L.
Bowman, Tetra Tech, Inc., Owings Mills, MD,
Published in the Journal of Environmental Engineering,
Vol. 120, No.2, March/April, 1994, American Society
of Civil Engineers.

This paper describes the result of a demonstration
project in which optimization models were used to
identify efficient and equitable SO2 control strategies
that satisfy environmental quality standards at sensitive
receptor locations in Maryland.  Notable in the

modeling is the use of location-specific critical load
estimates.  These estimates represent maximum
allowable sulfur-deposition rates, that is, rates below
which continued acidification and its attendant possible
ecological consequences are believed not to occur.

Maryland Critical Loads Study: Critical
Loads Assessment for Maryland Streams:
Volume 1.

Ellis, H., Department of Geography and Environmental
Engineering, Johns Hopkins University; M.
Rabenhorst, Department of Agronomy; C. Maxwell,
Versar ESM, Inc.;  R. Morgan, II, Appalachian
Environmental Laboratory, University of Maryland; D.
Wade, H. Wilson, D. Heimbuch, and A. Janicki,
Coastal Environmental Services, Inc.; and H. Sverdrup,
and P. Warfvinge,  Department of Chemical
Engineering II, Lund Institute of Technology, Lund
Sweden, CBRM-AD-95-9, 1995.

The study attempts to estimate critical loads of sulfate
and nitrate deposition for Maryland streams, the
number and extent of streams at risk under various
critical loads.  It also considers future changes in acidic
deposition in Maryland in response to a number of
emission reduction scenarios for sulfur and nitrogen,
and includes efforts  to predict stream chemistry
responses to a number of future deposition scenarios,
and to assess the ability of various emissions reduction
strategies to achieve critical loads in Maryland.

Maryland Critical Loads Study:Analysis of
Emissions Reduction Strategies: Volume 2.

Ellis, H., Department of Geography and Environmental
Engineering, Johns Hopkins University; M.
Rabenhorst, Department of Agronomy; C. Maxwell,
Versar ESM, Inc.; R. Morgan, II, Appalachian
Environmental Laboratory, University of Maryland; D.
Wade, H. Wilson, D. Heimbuch, and A. Janicki,
Coastal Environmental Services, Inc., and H. Sverdrup,
and P. Warfvinge,, Department of Chemical
Engineering II, Lund Institute of Technology, Lund
Sweden, CBRM-AD-95-9, 1995.

An interactive optimization modeling framework was
developed to analyze acid rain emission reduction
strategies for Maryland.  Two objectives were
identified: to satisfy critical loading limits at sensitive
receptor locations and to do so in a least cost or
otherwise cost-efficient manner.

Maryland Critical Loads Study: Input
Data: Volume 3.

Rabenhorst, M., Department of Agronomy, University
of Maryland; C. Maxwell, Versar EMS, Inc.;R.
Morgan, II, Appalachian Environmental Laboratory,
University of Maryland; and A. Janicki, Coastal
Environmental Services, Inc., CBRM-AD-95-9, 1995.

The basic objective of this project was to gather or
generate pertinent soils information for the watersheds
under study to be used as input data in the PROFILE
and MAGIC stream chemistry models.  Seventy-three
watersheds were selected as a stratified random sample
from the Maryland Synoptic Stream Chemistry Survey
for analysis during this project.  The overall strategy
used in obtaining the necessary soils information
included the following steps: 1) appraisal of soils in
each watershed; 2) search and compilation of available
data; 3) generation of necessary mineralogical data; 4)
assembling and editing of data; and 5) obtaining input
for error estimates. 

Atmospheric Deposition in Maryland: 
Assessment of Status, Trends, and
Environmental Effects.
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Southerland, M., E. Rzemien, N. Roth, and L. Corio,
Versar, Inc., CBWP-MANTA-AD-97-6, October,
1997.
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Atmospheric deposition is a major environmental
concern in Maryland and around the world.  The
deposition of acidic material, nutrients, and toxic
substances from the atmosphere can adversely affect
aquatic and terrestrial resources, as well as human
health.  The Monitoring and Non-Tidal Assessment
Division (MANTA) and the Power Plant Assessment
Division (PAD) of the Maryland Department of
Natural Resources (DNR), Resource Assessment
Service have undertaken this report to assess the status
and trends of, adverse affects of, and potential
remedies for atmospheric deposition in Maryland and
the Chesapeake Bay watershed.

Transmission of Atmospherically Deposited
Trace Elements Through Maryland
Watersheds into Chesapeake Bay.

Church, T.M., J.R. Scudlark, O.P. Bricker and K.C.
Rice, University of Delaware, College of Marine
Studies and United States Geological Survey, Water
Resources Division,  In Progress.  

The study will measure direct (wet) precipitation and
indirect (throughfall washout) components of
atmospheric deposition for major and trace elements
into a well-characterized watershed. Watershed models
of major and trace elements from atmospheric and
fluvial inputs will incorporate hydrological and
geochemical factors to identify the atmospheric
component of elements entering the Chesapeake Bay or
its tributaries via the fluvial system.

Review of the History of Atmospheric
Deposition Research by the Power Plant
Research Program.

Collins, S., K. Egers, and J. Ross, Environmental
Resources Management,  In Progress.  

The report summarizes atmospheric deposition studies
sponsored by PPRP since the inception of the Power
Plant Siting Program in the early 1970s.  The report
addresses nitrate deposition studies, as well as studies
concerning deposition of other compounds, including
toxics.  The document presents a complete bibliography
with abstracts, a study summary table and discusses
potential future areas of deposition. 

Summary of Studies of Atmospheric
Nitrogen Deposition to the Chesapeake
Bay. 

Collins, S. and K. Egers, Environmental Resources
Management,  In Progress.

The report summarizes the results and conclusions of
previous PPRP’s and other researchers’ studies
evaluating atmospheric nitrogen deposition.  A
chronology of nitrogen deposition work illustrating
relationships between PPRP and academic research is
presented.  In addition, the report identifies
atmospheric nitrogen study areas recommended by past
research that were implemented by recent or ongoing
studies, as well as other atmospheric nitrogen study
areas recommended by past research that are not being
implemented.  The report includes a complete
bibliography with abstracts and a table summarizing the
studies.

An Investigation of the Application of the
CALMET/CALPUFF Modeling System to
the Chesapeake Bay and its Tributary
Areas. 

Garrison, M., Environmental Resources Management,
In Progress.

This report summarizes PPRP’s study, being conducted
in cooperation with the U.S. EPA, exploring different
ways  i n  wh ich  t he  new U .S .  EPA
CALMET/CALPUFF modeling system can provide
insights into magnitudes, sources, and possible
reductions of NOx deposition to the Chesapeake Bay
and its watershed, including providing benchmark
comparisons to Regional Acid Deposition Model
(RADM) results.

A Summary of Maryland Source
Contributions to Nitrogen Deposition in the
Chesapeake Bay Watershed.

Garrison, M. and P. Mayes, Environmental Resources
Management,  In Progress.  

The contribution of Maryland sources to nitrogen
deposition in the Chesapeake Bay watershed was
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determined by using the CALMET/CALPUFF
modeling
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system.  The modeling methodology was the same as
was used in the previous PPRP CALPUFF nitrogen
deposition modeling project conducted during FY97.
For the current project, the model was set up so that
Maryland source contributions to the receptor grid
covering the northern portion of the Bay could be
determined and compared to overall deposition totals
for the eastern United States.  Modeling results indicate
that in-state Maryland sources account for about 16%
of the total nitrogen deposition impacting the
Chesapeake Bay watershed, while contributing only
about 3% of the NOx emissions.  About 63% of
Maryland sources’ nitrogen deposition occurs in the
Baltimore area.  Mobile source deposition quantities
represent a substantial part of the overall total for
Maryland.  Utility deposition is dominated by wet
deposition, and tends to occur over a wider area;
maximum long-term utility deposition rates tend to be
less than for ground-level mobile and area sources.

Western Maryland Wet Deposition Study:
Field Sampling Program Results.

Castro, M. and R. Mason, University of Maryland; J.
Scudlark and T. Church, University of Delaware; and
S. Collins, Environmental Resources Management,  In
Progress.

The goal of this project is to assess the impacts of
deposition of metals from fossil fuel combustion units
and from other key sources (such as municipal solid
waste combustors) to the Chesapeake Bay watershed.
The report summarizes the analyses of wet deposition,
stream, and throughfall data collected during the field
sampling program in Garrett County, Maryland (at
Piney Creek reservoir and at a tributary to Herrington
Creek).  Data collected will supplement existing
research on metals deposition, and will round out the
data available on the Chesapeake Bay watershed and its
surrounding regions.

Emission Controls

Indentification of Issues Pertaining to
Maryland Utilities’ Plans for Complying
with Title IV of the 1990 CAAA.

Mountain, D., M. Kahal, J. Seinfeld, R. Borkowicz,
and R. Brower, Environmental Resources Management,
Inc., Exeter Association, Inc., and Versar, Inc.  PPRP-
106, May 1993.  NTIS No. PB94-119211.

The report presents summaries of Maryland utilities’
plans for complying with Title IV of the 1990 CAAA
and identifies issues or potential concerns that have
arisen out of a preliminary review of those plans.

Background Information for RACT
Determination of NOx Emissions from
Maryland Power Plants   Part 1 - Boilers.

Versar, Inc., PPRP-107, October 1993.  NTIS No.
PB94-123130.

The report concludes that the primary vehicle for
achieving ozone attainment in nonattainment areas will
be through the implementation of Reasonably
Available Control Technology (RACT) regulations that
were reported to have greater influence on the boilers
because they contribute approximately 40% of the total
NOx emitted in Maryland.  The information was
prepared to provide Maryland with background
information on NOx control technologies available to
utilities for meeting Title I requirements.

Background Information for RACT
Determination of NOx Emissions from
Maryland Power Plants Part 2 -
Combustion Turbines.

Versar, Inc., PPRP-108, October 1993. NTIS No.
PB94-118510.  

The study concludes that the primary vehicle for
achieving ozone attainment in nonattainment areas will
be through the implementation of Reasonably
Available Control Technology (RACT) regulations.
These regulations were reported to have a lessened
influence on combustion turbines because they
contribute less than 3% of the total NOx emitted in
Maryland.  Report prepared to provide Maryland with
background information on NOx control technologies
available to utilities for meeting Title I requirements.
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Applicability of FGD Systems to Maryland
Power Plants.

Mountain, D.,  T. Weissinger, and P. Mallon,
Environmental Resources Management,  Draft
November 1996.  

This report describes flue gas desulfurization (FGD)
systems that utilities have installed on coal-fired power
plants in nearby states, and discusses the feasibility of
retrofitting FGD systems to existing Maryland power
plants.  The document provides background
information on the most common types of FGD
technologies, and summarizes emerging technologies
that may be available for commercial utilization in the
future.  The key environmental impact issues, solid by-
product management and water supply, are addressed
for each FGD system under consideration.

Update on Clean Air Act Title IV
Compliance Issues Affecting Maryland
Power Plants. 

Brown, D., MD Power Plant Research Program,  In
Progress.  

This report provides an update on Clean Air Act Title
IV, the acid rain program, and its impacts on Maryland
utilities.  The report reviews the current regulatory
environment driving sulfur dioxide and nitrogen oxides
control at power plants; describes Maryland utilities’
Title IV Phase I compliance actions and discusses their
effectiveness; identifies the utilities’ preferred
compliance options for Title IV Phase II; and discusses
issues and uncertainties affecting the utilities’
compliance plans for the future.

PSD Increment Consumption Analysis for
Maryland.

Goldstein, D. and D. Dunn, Environmental Resources
Management,  In Progress.

This report summarizes PPRP’s recent efforts to
develop a database of existing facilities in Maryland
that are significant emission sources of attainment
pollutants, and could thus be important in future
evaluations of increment consumption under the

Prevention of Significant Deterioration (PSD) program.
In addition to identifying significant emission sources
of SO2, NOx, and PM10 in Maryland, the database
assists in the task of identifying regions in Maryland
that may be more favorable for new or expanded
emissions sources, based on available increments, in
support of the Maryland Smart Siting Project.

Review of Title V Programs in States
Proximate to Maryland.

Klaber, K., A. Earley, and J. Ross, Environmental
Resources Management,  In Progress.

This report provides information on Clean Air Act Title
V operating permit programs in states proximate to
Maryland (Delaware, New Jersey, New York, Ohio,
Pennsylvania, Virginia, West Virginia, and the District
of Columbia).  Outlines of the requirements of the Title
V programs in neighboring states are presented in the
report, as well as an evaluation of potential impacts of
various Title V programs on electric generating
facilities.

The Clean Air Act Title V Operating
Permit Program and Maryland Power
Plants.

Klaber, K.,  D. Dunn, Environmental Resources
Management,  In Progress.

The report summarizes Maryland's Title V operating
permit program, with emphasis on power plant issues,
and identifies areas in which Maryland's program
differs from federal requirements.  With a focus on
utilities, the report describes how other portions of the
Clean Air Act, including Title IV (acid rain) interact
with Maryland's Title V program.

Ozone/NOx/Particulate Modeling

Coal and Oil-fired Power Plant
Contributions to the Atmosphere of the
State of Maryland. 

Gordon, G. E.; M.Han, A. Mizohata, J. Joseph, and
J.M. Ondov, Department of Chemistry and
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Biochemistry, University of Maryland, CBRM-TR-94-
1, January 1994. NTIS No. PB94-206158.  

The report is an extensive study of the sources of
aerosol particles and their elemental constituents
conducted for the State of Maryland using receptor
modeling techniques to provide improved information
for use in siting new power plants and maintenance of
air quality at levels specified by State and Federal laws.
Results of the study showed that primary particles from
oil- and coal-fired power plants contribute very little
aerosol mass at sites studied.

Size-Distribution, Growth, and Deposition
Modeling of Trace Element Bearing
Aerosol in the Chesapeake Bay Airshed.  

Ondov, J. M., T.L. Quinn, M. Han, Department of
Chemistry and Biochemistry, University of Maryland,
College Park, Maryland and G. Batell, General
Sciences Corporation, Laurel, Md, CBWP-MANTA -
AD-96-1, January 27, 1996.

Size-segregated particulate aerosol samples were
collected at average relative humidities ranging from
less than 60% to 95% at three shoreline sites along the
Chesapeake Bay.   Chemical Mass Balance techniques
were applied to the elemental size spectra to resolve the
concentration versus particle size-distributions of
aerosol containing the various elements into size-
distributions by source.  This work provides data
estimates which take into account the highly resolved
concentration-vs-sized distributions of particles as well
as the frequency of meteorological conditions typical of
the Chesapeake Bay.

Fluxes of Trace Elements in Aerosol
Particles Dry Depositing to the Chesapeake
Bay Watershed.

Ondov, J.M., and Z. Lin, Department of Chemistry and
Biochemistry, University of Maryland, CBWP-
MANTA-AD-97-5, July, 1997.

Concentrations of trace elements measured in aerosol
particles over a 15 year period at 16 sites in Maryland,
Delaware, and Pennsylvania were used to estimate dry
deposition fluxes of these elements to the Chesapeake

Bay’s 7 major sub-basins.  The results suggest that dry
deposition fluxes for predominantly non-crustal
elements are comparable to wet deposition estimates.
The total atmospheric inputs to the watershed, i.e. dry
plus wet, 
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appear to exceed fluvial inputs to the Bay for Cu, Ni,
Cd, Zn, and Pb.

Contribution of Utility Emissions to Urban
Ozone Formation.

Campbell, S.A., S.A. Campbell Assoc.,  In Progress.

Concentrations of ozone in Maryland have historically
exceeded the National Ambient Air Quality Standards
(NAAQS) at most monitoring locations in the state.
The report reviews the role of combustion sources in
local ozone formation.

Using a Puff Dispersion Model to Assess an
Accidental Release from a Nuclear Power
Plant.

Mayes, P. and M. Garrison, Environmental Resources
Management,  In Progress.  

A Lagrangian puff dispersion model (CALPUFF) is
being used to investigate the atmospheric transport and
impacts of radioactive material from a hypothetical
accidental release from a nuclear power plant.  The
CALPUFF model is being modified to incorporate
radiological dose model code to allow input of
radionuclide quantities and half-life profiles, and to
account for the reduction in plume and deposition
concentration due to radiological decay.  Accidental
release scenarios based on NRC guidance that reflect a
range of nuclear station accident types are being
modeled in the project.

An Evaluation of the Complex Terrain
Component of the New AMS/EPA
Regulatory Model (AERMOD).

Garrison, M. Environmental Resources Management,
In Progress.  

This report summarizes the third of three studies PPRP
conducted in the beta-testing program of the AMS/EPA
Regulatory model (AERMOD).  Because AERMOD is
intended to replace ISC3, its use will be required in
future regulatory modeling, and thus AERMOD has the
potential to affect the power industry in Maryland in
any future required modeling.  The study was an in-

depth comparison of the complex terrain component of
AERMOD, with a focus on neutral and stable-case
impacts.  Hourly concentration comparisons between
AERMOD and other complex terrain models were
made for a range of synthesized meteorological
conditions and stack characteristics representative of
Maryland power plant stacks.

Further Evaluations of the Complex
Terrain Component of the AMS/EPA
Regulatory Model (AERMOD) for Beta-
test 2.

Garrison, M. Environmental Resources Management,
In Progress.  

This report summarizes an update of the third of three
studies PPRP conducted in the beta-testing program of
the AMS/EPA Regulatory model (AERMOD).  The
study was an in-depth comparison of the complex
terrain component of a revised version of the
AERMOD system distributed by EPA in March 1997.
The report focused on neutral and stable-case impacts,
and was similar to the assessments conducted for an
initial version of AERMOD (reported in ERM (1996)).
Hourly concentration comparisons between AERMOD
and other complex terrain models were made for a
range of synthesized meteorological conditions and
stack characteristics representative of Maryland power
plant stacks.  This updated review resulted in
recommendations to the developers of AERMOD to
make several changes to the model to correct errors and
to improve the model’s predictions.

Evaluations of the AMS/EPA Regulatory
Model (AERMOD).

Brower, R.,  Versar Inc.; M. Garrison, Environmental
Resources Management; R. Wayland, Science
Applications International Corporation,  In Progress. 

This report summarizes three studies PPRP conducted
in the beta-testing program of the AMS/EPA
Regulatory Model (AERMOD). Because AERMOD is
intended to replace ISC3, its use will be required in
future regulatory modeling, and thus AERMOD has the
potential to affect the power industry in Maryland in
any future required modeling.  One study examined the
performance of AERMOD when compared to 1)
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monitored ground-level concentrations, and 2) results
from EPA's ISC3 model.  The second study tested
AERMOD in a regulatory setting using routinely
available National Weather Service meteorological
data.  The third study, conducted at the request of the
AMS/EPA Regulatory Model Improvement Committee
(AERMIC), analyzed the complex terrain component
of an updated version of AERMOD.

Simplified Ozone Modeling System
(SOMS) for Baltimore-Washington Ozone
Episodes.

Wayland, R.,  Science Applications International
Corporation,  In Progress.

This report summarizes PPRP's initial evaluations of
the Simplified Ozone Modeling System (SOMS), a PC-
based empirical photochemical model developed under
the sponsorship of the Electric Power Research
Institute.  SOMS is a simplistic screening tool for
evaluating effects of such actions as varying NOx

emissions control scenarios on ambient ozone
concentrations, and is less computer- and labor-
intensive than other existing models such as DWN,
UAM, and ROM.  In this report, PPRP summarizes its
initial evaluations of the effectiveness of SOMS in
predicting peak ozone concentrations within the
Baltimore-Washington domain during three ozone
events.

SOMS III:  Results of Pilot Tests of the
Revised SOMS.

Venkatram, A., Integrated Analysis Systems; B.
Wayland and F. Vukovich, Science Applications
International Corporation; and M. Garrison,
Environmental Resources Management,  In Progress. 

This report will summarize the third phase of PPRP's
on-going efforts to use EPRI's Simplified Ozone
Modeling System (SOMS) to facilitate the evaluation
of NOx control programs in the Baltimore-Washington
area.  This project is a pilot testing of modifications to
SOMS that resulted from experience with the model
gained during PPRP's previous investigations.  In this
pilot test, SOMS-PC will be used to develop a long-
term time series of diurnal maximum ozone
concentrations (DMOCs) based on inputs including

meteorological data, precursor emissions data, and
other boundary condition information.

Ozone Standards Attainment Issues
Status Report on Maryland Utility Power
Plants’ Progress in Meeting NOx RACT
Requirements.

Goldstein, D., D. Dunn, and Cressman, Environmental
Resources Management,  In Progress.

In 1993, PPRP published background information on
available control technologies to reduce NOx emissions
from Maryland power plants to evaluate what
technologies would be considered to meet Reasonably
Available Control Technology (RACT) requirements
for boilers and combustion turbines.  This report
updates the previous work by identifying what
measures each Maryland utility has implemented to
meet RACT requirements, how effective these controls
or techniques are, what are the actual costs associated
with the control technologies and techniques, and what
advantages or disadvantages are associated with the
control technologies selected.

Time Series Analysis of the 1-hour Ozone
Data for the Baltimore-Washington Area.

Vukovich, F. and R. Wayland, Science Applications
International Corporation,  In Progress.  

The goal of this project is to analyze observed ozone
concentrations and measured temperature data to be
able to separate the different components of the time
series of diurnal maximum ozone concentrations
(DMOCs).  The work performed in this project will
provide a basis for initiating the analysis of time series
of DMOCs predicted by the Simplified Ozone
Modeling System (SOMS) model, and will also provide
an evaluation of the effectiveness of the time series
approach in developing an Observational Based
Modeling System for use in ozone control strategy
design and implementation in Maryland.

Impacts of the Proposed 8-hour Ozone
NAAQS on Surface Ozone Concentrations
in the Baltimore-Washington Region.
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Vukovich, F., Science Applications International
Corporation,  In Progress.  

The goals of this project are to calculate 8-hour average
ozone concentration time series, utilizing an existing
15-year data base of measured ozone concentrations in
the Baltimore-Washington-Northern Virginia area;
determine the relative frequency of exceedances of
various levels of a new ozone NAAQS; and investigate
the feasibility of performing analyses on the 8-hour
time series that segregate the series into long-term,
seasonal and short-term components.  This effort will
parallel ongoing analyses of 1-hour concentrations that
are continuing through another project.

Intercomparison of Two Techniques for
Ozone Time Series Analysis.

Vukovich, F. and R. Wayland, Science Applications
International Corporation,  In Progress.  

This report will summarize and compare the time series
analyses of ambient ozone data that PPRP has and is
conducting in its efforts to evaluate ozone
concentrations in the Baltimore-Washington region.

Air Pollution Control Technologies for
PM2.5 Emissions from Utility Boilers.

Harkov, R. and J. Ross, Environmental Resources
Management,  In Progress. In November 1996, the U.S.
EPA proposed a revision to the National Ambient Air
Quality Standard (NAAQS) for particulate matter (PM)
based on fine particles with an aerodynamic diameter
of 2.5 Fm (PM2.5).  The new standard could have a
significant impact on the electric power utility industry.
This report presents a summary of conventional and
alternative types of air pollution control technologies
available to reduce PM2.5 from utility boilers.

Impacts of Revised PM2.5 NAAQS on
Potential Nonattainment Areas and
Regional Haze.

Walsh, K.  and R. Gardner, Science Applications
International Corporation,  In Progress.  

In July 1997, EPA set two new standards for

particulate matter with an aerodynamic diameter less
than 2.5 microns (PM2.5).  This study investigated the
projected compliance of Maryland with the new PM2.5
standards and the effects that Maryland power plants
have on projected PM2.5 concentrations.  It could be
years before states can establish nonattainment areas
based on measurements of PM2.5 using federal
reference methods; therefore, this study projected
PM2.5 concentrations based on other measurements
around the state.  Many individual existing particulate
matter monitors across western Maryland and in
Baltimore City were projected to show annual readings
which exceed the new annual PM2.5 standard.  No
seasonal maximum readings from the study permit
(1992-1996) were projected to exceed the daily
NAAQS.  The study reviews inventory and PM2.5
projection method, and discusses the role that source
types (power plants, mobile sources, agricultural areas,
etc.) could have on PM2.5 levels.

Hazardous Pollutants

Power  P lant  Contr ibut ions  to
Environmental Mercury in Maryland.

Richkus, W. A., A.L. Birks, S.R. Jenness, A.E.
Pinkney, K. Zankel, S.A. Campbell, D.T. Logan, and
H.T. Wilson, Versar Inc. and Coastal Environmental
Services, Inc., PPRP-105, October 1994. NTIS No.
PB95-171310

The study assesses role of Maryland power plants in
affecting the concentrations of mercury in the State’s
environment.  Background information about
environmental sources, fate, and processes of mercury
is presented together with reviews of pertinent
regulations and ecological risk procedures.  Results of
two special studies undertaken to examine  the potential
contribution of power plants to environmental mercury
in Maryland are presented.

Inhalation Risk Assessment for Existing
Maryland Power Plants.

Birks, A.,  R. Brower, and K. Zankel, Versar, Inc.,
PPRP-111, December 1994.  NITS No. PB95-241717.

The study represents an inhalation risk assessment for
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ACID DEPOSITION STUDIES

all Maryland utility combustion sources.  Results show
that the calculated potential risks due to hazardous air
pollutants emitted from power plants in Maryland, at
capacity, are less than the Maryland Toxic Air
Pollutant screening risk level of 10E-5 for carcinogens
except for the potential chromate risk from a diesel
facility. 

Studies on the Influence of Power Plant
Emissions on Aquatic Mercury
Biogeochemistry and Bioaccumulation.

Gilmour, C., The Academy of Natural Sciences/BERL,
In Progress.

This project was initiated to assess the amount of
mercury in selected estuarine and freshwater
environments in Maryland and make initial estimates of
the level of methylmercury in large piscivorous fish.
Methylmercury production rates and bio-geochemical
control of production rates in these environments will,
also, be investigated.

A Review of EPRI Mercury Cycling
Models.

Logan, D.T.  Coastal Environmental Services, Inc.,  In
Progress.

The objective of this project was to assess the degree to
which two mercury cycling models developed by the
Electric Power Research Institute (EPRI) might be used
to help understand the cycling and bioaccumulation of
mercury in Maryland.  This report provides information
that can help environmental decision makers determine
if the models can be of possible future use in licensing
and other resource management actions.

Mercury in Power Plant and Municipal
Waste Combustion Plume:  Summary of
the In-stack Mercury Sampling Study.

Prestbo,E., Frontier Geosciences,  In Progress.

The goal of this project is to speciate mercury
emissions in combustion plumes from power plants and
municipal waste combustion units using a state-of-the-
art, in-stack mercury dilution sampling technique.  The
field sampling portion of the project was be conducted

in Montgomery County, Maryland, at the site of the
PEPCO’s Dickerson Station and the Montgomery
County Resource Recovery Facility.  The static plume
dilution chamber (SPDC) allows the user to simulate
the conditions in the plume from a combustion source,
and allow for the quantification of different species of
mercury which exist in the plumes of the monitored
sources.

Study of Hazardous Air Pollutant
Emissions from Electric Steam Generating
Units—Final Interim Report.

DiPrinzio,M., K. Hume, and J. Ross, Environmental
Resources Management,  In Progress.  

The report summarizes the U.S. EPA report on utility
hazardous air pollutants (HAPs) entitled Study of
Hazardous Air Pollutant Emissions from Electric
Utility Steam Generating Units—Interim Final Report
(October 1996).  The summary report lists assumptions
and results of the risk assessments that may be used by
the U.S. EPA to set HAP standards for the electric
utility industry.

HCL Emissions from Maryland Utility
Boilers.

Harkov R. and J. Ross, Environmental Resources
Management,  In Progress.

This project was a preliminary investigation of
hydrogen chloride (HCl) emissions from combustion
units.  This work is an extension of PPRP’s previous
and ongoing investigation of hazardous air pollutants
and acid 
deposition precursor emissions from Maryland utility
boilers.  The report evaluates and compares the
magnitude of HCl emissions resulting from coal and
fuel oil combustion in Maryland with other acid gases
(SO2 and NOx) which are emitted from these sources.
Additionally, a comparison is made between HCl
emissions from utility boilers and other large
combustion sources of HCl, including municipal solid
waste, sewage sludge, and medical waste incinerators.
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Annotated Bibliography of Acid Deposition
Publications April 1991.

Chesapeake Bay Research and Monitoring Division,
Tidewater Administration, Maryland Department of
Natural Resources, Annapolis, Maryland, 1991.

The Maryland Department of Natural Resources has
sponsored a wide range of acid deposition related
projects since 1980 through the Power Plant Research
Program.  This document provides brief abstracts of the
acid deposition publications produced through May
1991.

1991 Doser Study in Maryland Coastal
Plain: Use of Lime to Mitigate Stream
Acidification.
 
Hall, Jr., L. W., S.A. Fisher, W.D. Killen, M.C.
Ziegenfuss, and R.D. Anderson,  CBRM-AD-93-6,
July 1992.  NTIS No. PB94-108297.    

Study was designed to evaluate the efficacy of
automated lime slurry dosers to neutralize acidic pluses
and improve water quality in Mattawoman Creek and
Bacon Ridge Branch and measure 15 physicochemical
parameters in Mattawoman Creek, Bacon Ridge
Branch, and Faulker Branch during rain events and
determine the use of the above three streams as well as
North River and Tull Branch for spawning by yellow
perch, white perch, blueback herring and alewife (focal
species).  Results proved mixed. 

Data Sets for Developing Measures of
Biological Integrity in Maryland Streams.

Tornatore, T., P. Jacbson, J. Gerritsen, A. Janicki,
Versar, Inc. and Coastal Environmental Services,
Inc.,Tetra Tech, Inc., CBRM-AD-93-7, July 2, 1992.
NTIS No. PB94-155157.

The project involved conducting a literature review to
identify and assemble existing data sets which would
be applicable for the development of biotic indices for
Maryland’s non-tidal streams.  Of 29 data sets
identified, only one met all criteria established to be of
use for further analysis.

Selection of Western Maryland Streams for
Mitigation of Acidification.  

Gerritsen, J., A. Janicki, P. Kazyak, D. Heimbuch,
CBRM-AD-93-8, August 1992.  NTIS No. PB94-
204856.

A decision approach was applied to aid in selecting
streams as candidates for liming to mitigate effects of
acidification.  Two selection methods, additive
weighting and Pareto-optimal, were applied to the
selection set to obtain a smaller set of candidate
reaches, using ANC, forest cover, watershed area, and
habitat score as the selection criteria.  Results of the
two methods were comparable.

Feasibility of Using an Index of Biotic
Integrity(IBI) Approach for Synthesizing
Data from a Maryland Biological Stream
Survey.

Jacobson, P., P. Kazyak, A. Janicki, and D. Wade,   H.
Wilson  and R.P. Morgan, II,  Versar, Inc., Coastal
Environmental Services, Inc., and UMCEES/AEL,
CBRM-AD-93-11, December 1992.  NTIS No. PB94-
155173.

The report provides an assessment of the feasibility of
using an approach similar to Karr’s Index of Biotic
Integrity(IBI) for reduction and interpretation of data
obtained from the Survey.  Biologically based metrics
were found to have some ability to discrimate sites with
respect to anthropogenic influences.  Challenges still
needing to be addressed include improvement of the
sensitivity of the metrics and a better understanding of
land use effects on biological communities in acid
sensitive regions.

Maryland Biological Stream Survey:
Design Report

Janicki, A., D. Wade, D. Heimbuch, H.  Wilson, P.
Jacobson,  and P. Kazyak, Coastal Environmental
Services, Inc. & Versar, Inc., CBRM-AD-93-1, March
1993.  NTIS No. PB95-09-385.

The report presents a proposed statistical design, field
methods and rational for the Maryland Stream Survey.
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Goal of Survey is to provide a comprehensive and
technically-defensible assessment of the extent to
which acidic deposition may be affecting or have
affected critical biological resources in Maryland.

First Annual Post-Liming Monitoring
Report for the Western Maryland
Watershed Liming Pilot Study.

Environmental Resources Management, Inc. and
Appalachian Environmental Laboratory, University of

Maryland, CBRM-AD-93-9, July 1993.  NTIS No.
PB95-109567

Initiated in 1989, the study attempted to determine
whether watershed liming was an appropriate, feasible,
and cost-effective strategy to mitigate streams in
western Maryland that were chronically acidified by
acid deposition.

The Effects of Acidic Deposition on
Streams in the Appalachian Mountain and
Piedmont Region of the Mid-Atlantic
United States.

Herlihy, A. T. and P.R. Kaufmann, Department of
Fisheries and Wildlife, Oregon State University,
Corvallis; M.R. Church, and P.J. Wigington, Jr., EPA
Environmental Research Laboratory, Corvallis,
Oregon; J.R. Webb, Department of Environmental
Sciences, University of Virginia, Charlottesville; and
M.J. Sale, Oak Ridge National Laboratory, Oak Ridge,
Tennessee. Published in Water Resources Research,
Vol. 29, No. 8, Pages 2687-2703, August 1993.  

This paper assesses the effects of acidic deposition,
both chronic and episodic, on stream chemistry and
biology in the mid-Atlantic Highlands.  Data was used
from the Environmental Protection Agency’s National
Stream Survey as well as other intensive localized
surveys to make inferences about the processes
controlling stream acid-base status.  Acidic and very
low acid neutralizing capacity streams are almost all
located in small, upland, forested catchments in areas
of base-poor bedrock in the Appalachian Mountains.
Sulfate from was shown to compose the dominant
strong acid anion of these streams during storm or
snow-melt episodes.

Pilot Study to Evaluate Biological, Physical,
Chemical, and Land-Use Characteristics in
Maryland’s Coastal Plain Streams.

Hall, Jr., L., S. Fischer, W.  Killen, Jr., M. Scott,  M.
Ziegenfuss, and R. Anderson, University of Maryland,
CBRM-AD-94-1, September 1993.  NTIS No. PB95-
104048.

The study was designed to compare acid-base chemical
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conditions in selected Maryland coastal plain streams
from 1987 and 1992, to evaluate the ecological status
of these same streams, and to identify correlations of
land use with ecological conditions of these streams.
Data showed acid neutralizing capacity increased
significantly in the streams suggesting a decrease in
acid sensitivity.

Water Chemistry and Biological Sampling
Program in Support of a Watershed
Liming Pilot Study in Western Maryland
Year 3 (1992-1993).

Morgan, II, R. P., D.M. Gates, K.  Meagher, M.
Pinder, M.  Cornelius, W.  Holtsmaster, and R. Moser,
CBRM-AD-93-10, November 1993.  NTIS No. PB94-
206182.

The objective of year three(1992-1993) was to continue
post-liming monitoring through July 1993 in order to
assess long-term effectiveness of watershed liming.
Water quality and macro invertebrate communities
continued to reflect acidic conditions in test stream six
months later in the spring after it had received
pelletized limestone applied over a two day period in
the Fall.

Data on the Quantity and Chemical Quality
of Precipitation, Catoctin Mountain, North-
Central Maryland, 1982-91.

Rice, K. C., M.M.  Kennedy, O.P.  Bricker,  C.A.
Donnelly, U.S. Geological Survey, Towson, Maryland.
Prepared in Cooperation with the National Acid
Precipitation Assessment Program, the Maryland
Department of Natural Resources, and the Maryland
Department of the Environment.  Open-File Report 93-
169.

This report presents data on the quantity and chemical
quality of precipitation from Catoctin Mountain in
Cunningham Falls State Park, near Thurmont,
Maryland, collected by the U.S. Geological Survey
(USGS) from January 1982 through December 1991 at
a USGS precipitation-collection station.  Data on the
quantity of precipitation are presented in tables as
daily, monthly, and annual totals of precipitation, in
inches.  Data on the chemical quality of precipitation

are presented in tables as concentrations, in micro
equivalents per liter.  Data on the quantity and chemical
quality of precipitation and statistical information about
the data are summarized in tables.  Data for annual
precipitation-weighted mean concentrations of
constituents in precipitation are summarized in tables.
Annual precipitation-weighed mean concentrations of
selected precipitation constituents are illustrated in
graphs.  

Yellow Perch Larval Survival in the Zekiah
Swamp Watershed (Wicomico River,
Maryland) Relative to the Potential Effects
of a Coal Ash Storage Facility.

Burton, W. H., and A.E.  Pinkney, Versar, Inc.,
Columbia, Maryland, published in Water, Air, and Soil
Pollution 72: 235-249, 1994, Kluwer Academic
Publishers, the Netherlands. 

This report used a coordinated program of in situ and
laboratory bioassays supported by water quality
analyses to evaluate the potential effect of a coal ash
storage facility on a yellow perch (Perca flavescens)
spawning area.  Larval mortality was high throughout
the non-tidal areas of Zekiah Swamp Run.  Analysis of
water samples for metals, organic contaminants and pH
did not identify a specific cause for the mortality.  The
facility does not appear to be responsibility for the poor
survival of larval yellow perch. 

1992 Doser Study in Maryland’s Coastal
Plain: Use of a Limestone Doser to Mitigate
Stream Acidification.

Hall, Jr., L.W., S.A. Fischer, W.D. Killen, Jr., M.C.
Scott, M.C. Ziegenfuss, and R.D. Anderson, Wye
Research and Experiment Center, University of
Maryland, CBRM-AD-94-2, January 1994.  NTIS No.
PB94-206174.

The study was designed to determine efficacy of
automated limestone slurry doser to neutralize acidic
pulses and enhance fish survival in Bacon Ridge
Branch in Spring of 1992.  Doser effectively
neutralized acidic pulses in stream during three major
rain events.  However, fish  monitoring yielded few
fish and gave results similar to other coastal plain
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streams evaluated in 1992. Episodic Water Chemistry Changes in a
Western Maryland Watershed.  

Morgan, II, R. P. and C.K. Murray,  Appalachian
Environmental Laboratory, Center for Environmental
and Estuarine Studies, University of Maryland; and
Eshleman, K. N., Department of Environmental
Sciences, University of Virginia, CBRM-AD-94-8,
May 1994.  NTIS No. PB96-125182.  

The report covers a period from 1989 to 1992 when a
series of selected stations in Big Run watershed
(Garrett County, MD) were sampled for a number of
chemical parameters associated with acidic precipation
studies in order to assess the impact of acidic
precipation on surface waters in a western Maryland
forested ecosystem.  The emphasis focused on effects
on surface water chemistry associated with eposidic
acidification produced by storm fronts, thunderstorms,
and snowmelt.  

Acid Deposition in Maryland: Summary of
1992 Research and Monitoring Results.

Mountain, D., ERM, Inc., CBRM-AD-94-4, July 1994.
NTIS No. PB95-105243.

Maryland General Assembly, in 1986, mandated the
development of a statewide program to evaluate the
formation of acid deposition and its environmental
effects on Maryland resources.  This 1992 report is the
seventh in an annual series.  Report discusses acid
deposition monitoring programs being conducted
throughout Maryland; current research results;
evaluation of short-term methods for mitigation of
habitat acidification; relevant monitoring, research, and
mitigation programs underway outside of Maryland;
and the control of sulfur dioxide and nitrogen oxides,
the major acid deposition precursors.

Population Estimation of Streams in the
Maryland Coastal Plain Receiving Acidity
Inputs from Acidic Deposition and
Agricultural Sources.

Janicki, A., and H. Wilson, Coastal Environmental
Services, Inc., CBRM-AD-94-10, October 1, 1994.
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NTIS No. PB96-117684.

The project attempted to use water chemistry data
collected in Maryland Yellow Perch Study to estimate
the number and proportion of stream reaches in the
Maryland Coastal Plain suffering from acidity due
primarily to input from acidic deposition and from
acidity due to inputs from both acidic deposition and
agriculture.

A Retrospective Assessment of the
Maryland Department of Natural
Resources Acid Deposition Program.

Janicki, A. and G.Anderson,, Coastal Environmental
Services, Inc., CBRM-AD-94-9, October 1, 1994.
NTIS No.PB96-117676.

The project was undertaken to review acid deposition
program conducted by  Maryland Department of
Natural Resources’ Power Plant Research Program and
to provide a look back at what the acid deposition
program was suppose to do, what it has accomplished,
and what remains to be addressed or concluded.
Report reviews history of acid deposition research in
Maryland since early 1980s when intense investigation
first started.

Recommendations for a Maryland
Watershed-Scale Acidic Deposition
Mitigation Demonstration Project.

Olem, H., Olem Associates, Inc.; and P. Jacobson,
Versar, Inc., CBRM-AD-95-4,  October 1994.  NTIS
No. PB96-118997.

Acid mitigation alternatives were evaluated for
Lewistown Hatchery in Frederick County and the
Murley Run watershed in Garrett County, Maryland.
Alternatives considered included limestone diversion
well, constructed wetland, supplemental well, a
combination of a neutralization system and a
supplemental well, limestone fines, limestone doser,
diversion well, rotary drum, watershed liming, and
groundwater pumping.  Construction of a limestone
diversion well was recommended for Murley Run
watershed and a constructed wetland was
recommended for the Lewistown Hatchery.   
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Predicting Regional Episodic Acidification
of Streams in Western Maryland.

Eshleman, K. N., Department of Environmental
Sciences, University of Virginia, CBRM-AD-95-7,
October 1994.  NTIS No. PB96-118989.

The project’s objectives describe available options for
modeling episodic acidification using hydro chemical
data sets, calibrate an existing model of episodic
acidification for streams on the Appalachian Plateau in
Western Maryland, provide a preliminary assessment of
the current effects of episodic acidification of streams
in Western Maryland, and identify streams in Western
Maryland for mitigation or for validation the proposed
episodic acidification model.  A two-component mixing
model was successfully used.

Statistical Estimation of the Number of
Streams in the Appalachian Plateau with
Fish Communities Affected by Acidic
Conditions.

Janicki, A., H. Wilson, Coastal Environmental
Services, Inc., CBRM-AD-94-11, December 1994.
NTIS No. PB96-125562.

The project’s purpose is to use data collected in
Western Maryland Stream Survey to estimate the
number and proportion of stream reaches in the
Appalachian Plateau stratum that have particular water
quality conditions and that have fish communities
affected by adverse water quality or that are unsuitable
to support salmonid or cyprinid populations.  Report
concludes that low pH, with associated low calcium
and high monomeric aluminum, may be responsible for
the lack of fish in about three-quarters of the stream
reaches without fish.

Effects of Watershed Liming on the
Distribution of Terrestrial Salamanders.

Seagle, S. W., S.L. Curd, Appalachian Environmental
Laboratory, Center for Environmental and Estuarine
Studies, University of Maryland, CBRM-AD-94-5.
NTIS No. PB95-173-757.

A pilot study in Fall 1993 was conducted in western

Maryland to examine the effect of watershed liming on
the distribution of terrestrial salamanders.  Liming was
found not to be a statistically significant factor in the
presence or absence of terrestrial salamanders.  Soil
moisture was found to influence the distribution of
salamanders in this region.

Final Post-Liming Monitoring Report for
the Maryland Watershed Liming Pilot
Study.

Terry, D.B.,and  K.M. Egers, Environmental Resources
Management, Inc., May 1996.

This document represents the final report for the
Watershed Liming Pilot Study.  The Pilot Study was
initiated in 1989, and sample collection and monitoring
were concluded in 1994.  The report presents study
methods and results from one year of pre-treatment
(baseline) monitoring and nearly three years of post-
liming monitoring.  The first two years of post-liming
data collection indicated that the liming application did
not produce the desired stream chemistry results.  As a
result, a hydrologic event monitoring study was
initiated to address the apparent lack of a long-term
stream chemistry response to the liming process.
Watershed selection methods, limestone application
methods, and a discussion of baseline through one year
post-liming data were presented in the report titled
First Annual Post-Liming Monitoring Report for the
Western Maryland Watershed Liming Pilot Study,
CBRM-AD-93-9, Price et al., July 1993.

Acid Deposition in Maryland: Summary of
1993 Research and Monitoring Results and
Evaluation of Status and Trends.

Southerland, M., Versar, Inc; J. Lynch, Pennsylvania
State University; and D. Heimbuch, Coastal
Environmental Services, CBRM-AD-94-7, March
1995.  NTIS No. PB96-117880.  

Maryland General Assembly, in 1986, mandated the
development of a statewide program to evaluate the
formation of acid deposition and its environmental
effects on Maryland resources.  This 1993 report is the
eighth in an annual series that discusses acid deposition
monitoring  throughout Maryland; current research
results; evaluation of short-term methods for mitigation
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of habitat acidification; relevant monitoring, research,
and the control of sulfur dioxide and nitrogen oxides,
the major acid deposition precursors.

An Evaluation of Stream Chemistry and
Watershed Characteristics in the
Appalachian Plateau and Blue Ridge
Regions of Maryland.

Janicki, A., Coastal Environmental Services, Inc.,
CBRM-AD-95-1, March 1995.  NTIS No. PB96-
125174.

Purpose of study to examine stream chemistry data
from Maryland Synoptic Stream Chemistry Survey
from the Appalachian Plateau and Blue Ridge Regions
in an attempt to identify factors regulating acid
neutralizing capacity in streams of these regions.  Data
indicated wide range in stream acid neutralizing
capacity.  Bedrock geology primarily responsible with
land use having secondary effects.  Acid deposition
primary source of acidity to streams.

An Evaluation of Stream Chemistry and
Watershed Characteristics in the Mid-
Atlantic Coastal Plain. 

Janicki, A., Coastal Environmental Services; M.
Morgan, Rutgers University; and J. Lynch,
Pennsylvania State University, CBRM-AD-95-2, April
1995.  NTIS No. PB96-125018.

The purpose of the study was to apply stream
classification model developed from Maryland
Synoptic Stream Chemistry Study data base to assess
relative importance of acidic deposition and other
anthropogenic disturbances on acidity in Mid-Atlantic
Coastal Plain streams.  Study results support
conclusion that acidic deposition has substantially
altered the acid base chemistry of Mid-Atlantic Coastal
Plain streams.

A Pilot Study to Evaluate Biological,
Physical, Chemical, and Land-use
Characteristics in Maryland Coastal Plain
Streams: Year 2.

Hall, Jr., L. W., M.C. Scott, W.D.  Killen, Jr., and R.D.

Anderson, Wye Research and Education Center,
Maryland Agricultural Experiment Station, University
of 
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Maryland,  CBRM-AD-95-8, April 1995.  NTIS No.
PB96-118864.

Study objectives were to compare acid-base chemical
conditions in selected Maryland coastal plain streams
from 1993 with 1992 and 1987 and evaluate the
ecological status during the spring, summer and fall in
twenty-four acid sensitive Maryland coastal plain
streams of various size located in either predominately
forested or agricultural land use areas.  Study found no
significant changes had occurred.

Maryland Biological Stream Survey: The
1993 Pilot Study.

Volstad, J. H., M.T.  Southerland, J.A. Chaillou, P.T.
Jacobson, and S.B. Weisberg, Versar, Inc.; and H.T.
Wilson and D.H. Heimbuch, Coastal Environmental
Services, Inc.; CBRM-AD-95-3; November 1995. 

The Maryland Department of Natural Resources
developed the Maryland Biological Stream Survey
primarily to understand how acidic deposition may be
affecting biological resources in Maryland streams. The
study covered four Maryland watersheds, two in the
Appalachian Plateau province and two in the Coastal
Plain province.  A probability-based sampling design
was used as the investigation framework.  Pilot Survey
clearly demonstrated logical feasibility of conducting
a statewide survey of streams.

Maryland Biological Stream Survey: The
1994 Demonstration Project.

Volstad, J.H., M.T. Southerland, S.B. Weisberg,
Versar, Inc., H.T. Wilson, D.G. Heimbuch, and J.C.
Seibel, Coastal Environmental Services, Inc., April
1996.

The Maryland Biological Stream Survey (MBSS) is
designed to produce estimates of mean conditions of
the streams for the entire state, based on a multi-year
implementation schedule.  This report presents results
from the MBSS Demonstration Project and
concentrates on descriptive statistics for the seven
basins that were sampled in 1994.  Statewide integrated
reports will be prepared after the entire survey is
completed.

Maryland Biological Stream Survey:
Ecological Status of Non-Tidal Streams in
Six Basins Sampled in 1995.

Roth, N.E., M.T. Southerland, J.C. Chaillou, J.H.
Volstad, S.B. Weisberg, Versar, Inc., H.T. Wilson,
D.G. Heimbuch, and J.C. Seibel, Coastal
Environmental Services, May 1997.

A major goal of the MBSS is to assess the impacts of
acidic deposition on Maryland’s headwater streams and
their biological resources.  The MBSS is also designed
to characterize and assess biological, physical habitat,
and water quality conditions of streams throughout the
entire state, based on a three-year implementation
schedule (1995-1997).  This report presents results
from the 1995 MBSS sampling year, including six of
the State’s 18 major river basins.  This report includes
a characterization of stream conditions, assessments
based on ecological indicators, and analyses of the
associations between human impacts and stream
ecological conditions.

Guide to Using 1995 Maryland Biological
Stream Survey Data.

Roth, N.E., J.C. Chaillou, and M. Gaughan, Versar,
Inc., May 1997.

The report contains a description of the content of 1995
Maryland Biological Stream Survey (MBSS) data sets
and formats for individual data elements in those data
sets.  The purpose of this report is to facilitate use of
the 1995 MBSS data by those interested in these data
for ecological assessments.

Examination of the Effects of Habitat
Quality, Land Use, & Acidification on the
Macroinvertebrate Communities of Coastal
Plain Streams.

Gerritsen, J., J.S. White, E.W. Leppo, J. B. Stribling,
M.T.  Barbour, Tetra tech Inc., Owings Mills,
Maryland, CBWP-MANTA-TR-95-2, May 22, 1996.

This project was initiated to consider the effects of
acidic deposition on aquatic systems as a consequence
of coal and other fossil-fuel combustion.  The focus of
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this project was on the acid sensitive Coastal Plain
streams of Maryland and the use of the
macroinvertebrate assemblages as indicators of
biological condition.  Results indicated that physical
habitat quality is the most important factor affecting
invertebrate assemblages. 

Hydrologic and Water-Quality Data for
Two Small Watersheds on Catoctin
Mountain, North-Central Maryland, 1987-
93.

Rice, K.C., M.M. Kennedy, C.A. Carter, R.T.
Anderson, and O.P. Bricker, USGS Open File Report
95-151, 1996.

Hydrologic and water-quality data were collected
during 1987-93 from a precipitation-collection station
and from two small watersheds on Catoctin Mountain,
north-central Maryland, as part of investigations of
acidic deposition and episodic acidification and their
effects on stream water quality.  Detailed descriptions
of the site instrumentation in the two watersheds, field
data-collection techniques, and laboratory methods
used top conduct the studies are included and the
information is summarized in tables.  Data were
collected on precipitation, throughfall, soil water,
ground water, stream water, and other surface and
ground waters that were sampled during biannual
synoptic surveys.

Ecological Characterization of the Murley
Run Watershed, Garrett County,
Maryland.

Southerland, M.T., J.H. Volstad, Versar, Inc., CBWP-
MANTA-EA-95-3, February, 1996.

This technical memorandum is an ecological
characterization of the Murley Run/Bull Glade
watershed, Garrett County, Maryland based on samples
collected during 1994.  The 1,200-ha Murley Run
watershed within the larger Herrington Run watershed
was identified as a candidate for mitigation based on
the absence of fish, the uncharacteristically low pH in
its constituent streams, and the location of the
watershed in a region of the State where critical loads
of acidifying components will continue to be exceeded
for many years.
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Statistical Analysis of the Extensive
Component of the Maryland Department of
the Environment Stream Acidification
Monitoring Program.

Coastal Environmental Services, Inc. Linthicum,
Maryland, CBWP-MANTA-AD-97-2., May 1996

This report describes a statistical review of the
Maryland Department of the Environment’s Stream
Acidification Monitoring Program(MDESAMP). The
MDESAMP was developed from the Maryland
Synoptic Stream Chemistry Survey conducted in 1987.
The statistical analyses described in this report
compared estimates of variability based on data from
the program to similar estimates from three other
statewide stream surveys.  Comparisons of estimates of
variability indicate that the streams selected in the
MDESAMP are representative of the population of low
acid neutralizing capacity(ANC) streams in three
physiographic provinces.  Since sampling in the
program was only conducted in low ANC streams, a
redesign of the program was recommended to include
a larger group of streams.

Episodic Water Quality Events & Striped
Bass Recruitment: Larval Mark-Recapture
Experiments in the Nanticoke River.

Kellogg, L.L., E.D. Houde, D.H.  Secor, and J.W.
Gooch, Chesapeake Biological Laboratory, Center for
Environmental and Estuarine Studies, University of
Maryland,  CBWP-MANTA-AD-96-2, November 15,
1996.

This report investigates the early-life dynamics of
striped bass eggs and larvae in the Nanticoke River
during the 1992 and 1993 spawning seasons to
determine if episodic weather events and water quality
affected survival, growth, and potential to recruit.  The
two years were characterized by contrasting
environmental conditions.  A recruitment failure
occurred during 1992, a relatively dry year, but a
successful recruitment was generated in 1993, a
relatively wet year.  The 1993 successful year class was
the first strong recruitment in the Nanticoke River since
1972. 

The Contribution of DON to Atmospheric
Nitrogen Deposition to mid-Atlantic
C o a s t a l  W a t e r s :  P r e c i p i t a t i o n
Concentration, Isotopic Composition and
Wet Flux.

Galloway, J. N., S.A. Macko, and K.M. Russell,
Department of Environmental Sciences, University of
Virginia, and J.R. Scudlark, and T.M. Church, College
of Marine Studies, University of Delaware, CBWP-
MANTA-TR-97-1 (no date).  

This report addresses determination of absolute wet
deposition rates of ammonium, nitrate, and organic
nitrogen and their sources in the mid-Atlantic region.
The study evaluates collection and analytical
techniques for dissolved organic nitrogen (DON) in
precipitation, and provides preliminary estimates of
DON wet fluxes at the mid-Atlantic coast.  Use of N-
15 was explored to see whether this isotope could be
used to determine the sources of these materials.
Power plants contributions and ecosystem contributions
were taken into account.  

Sensitivity of Yellow Perch, White Perch,
American Shad, and Fathead Minnow
Early Life Stages to Pulses of Acid and
Aluminum in the Laboratory: Results of
1989 Experiments.

Klauda, R.J.,  D.M. Baudler, E.S. Perry and P.W.
Bonar, II, John Hopkins University, Applied Physics
Laboratory, In Progress.

As a component of the 1989 Maryland doser study, the
report provides results of episodic Laboratory
experiments conducted with early life stages of yellow
Perch, white perch, American shad and fathead
minnow. The research efforts enable evaluation of egg,
larva and juvenile sensitivity to a range of acid and
aluminum pulses and augment our knowledge of the
effects of episodic habitat acidification in Maryland
Coastal Plain streams on reproductive success through
determination of critical and lethal conditions for early
life stages of various fish species.
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Effects of a Lime Slurry Doser on Water
Chemistry and Survival of Yellow Perch,
Blueback Herring, and Fathead Minnow
Early Life Stages Exposed to Acidic
Episodes in Bacon Ridge Branch, a
Maryland Coastal Plain Stream: 1989
Results.

Klauda, R.J.,  P.W. Bonar, II, D.M. Baudler, and E.S.
Perry, John Hopkins University, Applied Physics
Laboratory, In Progress.

The goal of the field toxicity study in Bacon Ridge
Branch is to augment the results of the 1988 Doser
Study that was designed to evaluate the effectiveness of
a lime-slurry doser for maintaining suitable water
quality during storm events in spawning and nursery
habitat for selected migratory fishes. The study will
attempt to determine the effects of current velocity,
turbulence and suspended sediment on stream
chemistry induced changes in egg and larval survival of
yellow perch, blueback herring and fathead minnow.

Pilot Study to Evaluate the Effectiveness of
a Prototype Limestone Doser to Neutralize
Storm-induced Acidic Episodes in Stocketts
Run, a Maryland Coastal Plain Stream.

Klauda, R.J.,  P.W. Bonar, II, D.M. Baudler, and E.S.
Perry, John Hopkins University, Applied Physics
Laboratory, In Progress.

The goal of this study is to evaluate the effectiveness of
a prototype lime-slurry doser in neutralizing storm-
induced acidic episodes in the target stream. Several
variables, including temperature, dissolved oxygen,
turbidity, pH, sulfate, nitrate, monomeric aluminum,
acid neutralizing capacity and dissolved inorganic and
organic carbon, will be compared to baseline data and
evaluated for changes and effects associated with doser
operation.

Efficacy of an Automated Lime-Slurry
Doser to Neutralize Acidic Pulses and
Enhance Survival of Fish Early Life Stages

in Bacon Ridge Branch, a Maryland
Coastal Plain Stream, During Spring 1990.

Klauda, R.J.,  W.D. Killen, Jr., C.J. Victoria, B.S.
Wilkerson and E.S. Perry, University of Maryland,
Agricultural Experiment Station, In Progress.

The study goal is to evaluate the mitigative value of
lime-slurry dosers in the maintenance of suitable water
quality in freshwater reaches of Coastal Plain
tributaries in Maryland that are used as spawning and
nursery sites by migratory Chesapeake Bay fishes. The
study will determine if lime-slurry additions neutralized
acidic episodes and enhanced the survival of fish eggs
and larvae in the treated zone of Bacon Ridge Branch
during spring 1990.

Sensitivity of Yellow Perch, Alewife, White
Perch, and Fathead Minnow Early Life
Stages to Pulses of Acid and Aluminum in
the Laboratory: Results of 1990
Experiments.

Klauda, R.J.,  C.J. Victoria, B.S. Wilkerson, W.D.
Killen, Jr., and E.S. Perry, University of Maryland,
Agricultural Experiment Station, In Progress.

The goal of this study is to provide laboratory data to
increase our understanding of the role that episodic
habitat acidification in Maryland Coastal Plain
tributaries to Chesapeake Bay may play in poor
recruitment trends that are evident for several migratory
fish species. Laboratory experiments were designed to
measure the sensitivities of various fish species' early
life stages to pulses of acid and inorganic aluminum.

Review of the EPA Acid Deposition
Standard Feasibility Study Report to
Congress.

Pecoraro, K.,  Environmental Resources Management,
In Progress.

This report summaries the U.S. EPA’s draft report
entitled Acid Deposition Standard Feasibility Study
Report to Congress (EPA-430-R-95-001).  The report
reviews significant findings of the Report to Congress,
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DISCHARGE AND WATER
QUALITY  STUDIES

and highlights key issues that could or do affect
Maryland power plants and Maryland environmental
resources.

Nationwide Survey of Power Plant Aquatic
Toxicity Issues.

Pickney, A. E., M.A. Friday,  and R.J. Hochberg,
Versar, Inc., PPRP 104, December 1992.  NTIS No.
PB93- 156933.

The report obtained toxic data on all power plants
included on the national 304(l)(C) list.  A survey of
state and EPA regional officials was conducted to
obtain further information on toxic chemical issues at
steam electric power plants.  Report presents the results
of the national survey and identifies aquatic toxicity
issues which may be relevant to power plant operations
in Maryland.

Review of Technical Approaches for
Cumulative Ecological Impact Assessment.

Hochberg, R. J., M.A. Friday, and C.F. Stroup, Versar,
Inc.,  PPRP-109, December 1993, NTIS No. PB94-
138831.

This report summarizes an extensive literature review
of material on cumulative impact assessment.  Current
approaches to assessing cumulative impacts are
summarized and synthesized.  The review was
undertaken to determine whether existing methods
could be applied to determining the appropriateness of
establishing case-by-case mixing zones in light of
Maryland water quality standards requiring
consideration of cumulative impacts when reviewing
requests for alternate effluent limitations.

Individual variability in the 3' untranslated
region of metallothionein mRNAs in a
natural population of the mollusc
Crassostrea virginia.

Fuentes, M. E.,  M.E. Unger, G. Roesijadi,  University
of Maryland, published in Molecular Marine Biology
and Biotechnology ,1994, 3, 3, 141-148.
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The structure of metallothionein (MT) RNAs  was
analyzed in individuals of the mollusc Crassostrea
virgina, an oyster, collected from a metal-contaminated
environment.  RNAs from individual oysters were
hybridized in ribonuclease protection assays to a
battery of three antisense RNA probes that encoded the
coding region, the 3' untranslated region (UTR), or
both regions (full-length probe), all derived from a MT
cDNA clone from Cd-exposed oysters.  The  magnitude
of MT gene expression estimated from the levels of
accumulated MT mRNA indicated highly significant
seasonal effects, but no effect of collection site,
although the levels of accumulated MT have been
reported to exhibit site-related differences associated
with the level of metal contamination of oyster tissues.

Behavior of Metallothionein-Bound Metals
in a Natural Population of an Estuarine
Mollusc.

Roesijadi, G., University of Maryland, Chesapeake
Biological Laboratory, Solomons, Maryland, published
in Marine Environmental Research 38, 1994, 147-168.
 

The objective of the study is to assess the biochemical
status of metals exposure in oysters in the Patuxent
River. The first task will involve analysis of oysters
along a salinity gradient to determine the amount of Cd,
Cu, and Zn in gill tissue which is bound to a metal
binding protein (metallothionein). The second task will
involve laboratory experiments to determine the
response of metallothionein to metal concentration.

Behavior of the Toxic Metals During
Contact of Synthetic Coal Leachates With
Maryland Coastal Plain Soil. 

Valette-Silver, N. J., A. Wong, and H.F. Liu,
Department of Chemistry and Biochemistry and
Department of  Geology, University of Maryland,
October, 1995, CBWP-MANTA-TR-97-4.

Coal leachates contain high concentrations of several
toxic metals attributable to the acidity of the leachate.
Results of the project indicate that Cu and Cr are
absorbed and retained by soils, whereas Al and Be are
difficult to retain. Because of leachate acidity and low

buffering capacity of the soil, Al and Be may migrate
through Coastal Plain material.

Evaluation of Surface Water Quality
Conditions at Three PEPCO Sites.

Environmental Resources Management, Technical
Review Document, July 1996.

PPRP prepared this Technical Memorandum in
response to a request from the Potomac Electric Power
Company (PEPCO) to evaluate the cause of iron
precipitation found in streams at the Faulkner and
Westland Coal Ash Storage Sites, and the Dickerson
Power Plant Site.  The purpose of the Technical
Memorandum is to evaluate water quality data provided
to PPRP by PEPCO and to attempt to determine the
source and cause of the iron precipitation. 

Route-Specific Cellular Expression of
Cytochrome P4501A (CYP1A) in Fish
(Fundulus heteroclitus) Following
Exposure to Aqueous and Dietary
Benzo[a]pyrene.

Van Veld, P. A., W.K. Vogelbein, M.K.  Cochran,
College of William and Mary, Virginia Institute of
Marine Science, Gloucester Point, Virginia 23062;  A.
Goksoyr, Laboratory of Marine Molecular Biology,
University of Bergen, Bergen, Norway; and J.J.
Stegeman, Biology Department, Woods Hole
Oceanographic Institution, Woods Hole, Massachusetts
02543:  published in Toxicology and Applied
Pharmacology 142, 348-359, 1997, Article No.
TO968037.

Mummichog (Fundulus heteroclitus), an estuarine,
teleost fish, were exposed for 456 hr to
environmentally relevant concentrations of aqueous (10
ug/liter) and dietary (10 ug/g) benezo[a]pyrene (BP) in
static renewal aquaria.  Cellular expression of BP-
inducible cytochrome P4501A (CYP1A) was evaluated
s e v e r a l  t i m e s  d u r i n g  e x p o s u r e  b y
immunohistochemistry in longitudinal histologic
sections of whole fish.  The results of this study
support the use of tissue-specific patterns of CYP1A
expression in identification of target sites and exposure
routes for polycyclic aromatic hydrocarbons and other
compounds.
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Development of Supercritical Fluid
Extraction to Identify Power Plant Related
Emission Components in Biota.

Hale, R.C., M.O. Gaylor, J. Thames, and B.
Bierwagen, Virginia Institute of Marine Science,
Department of Environmental Sciences, CBWP-
MANTA-AD-97-3, March, 1997.

Studies of many power plant related contaminants are
hampered by the complex analytical methodologies
needed to identify and quantitate them.  Most common
methods require large volumes of expensive and
hazardous solvents.  Their usage results in significant
worker exposure and generation of appreciable
hazardous wastes.  Supercritical fluid extraction (SFE)
is a potentially rapid, safe and environmentally sound
alternative.  Methods using supercritical CO2 to extract
and purify power plant related organic pollutants
present in tissues from aquatic organisms were tested.
Target compounds were PCBs, PCTs, and PAHs.

Exposure Mechanisms and Uptake Routes
of Lipophilic Organic Toxicants in Finfish.

Van Veld, P.A., and W.K. Vogelbein, The College of
William and Mary, Virginia Institute of Marine
Science, CBWP-MANTA-TR-96-2, (no date).

The fate and effects of toxicant in aquatic organisms
depend not only on magnitude and duration of
exposure but also on routes of uptake.  To extrapolate
laboratory exposure data to the environment it is
necessary to expose animals by environmentally
relevant methods.  This requires abetter understanding
of the predominant mechanisms by which exposures
occur in the field.  In this study we demonstrate that
tissue specific patterns of hydrocarbon-inducible
cytochrome P4501A (CYP1A) expression are
dependent on exposure route.

Buoyant Discharges in Reversing Ambient
Currents, Experimental Investigation and
Prediction.

Nash, J.D. and G. H. Jirka, CBWP-MANTA TR-97-2,
1997.

Schematic laboratory experiments are performed to
represent industrial and municipal discharges in an
`unsteady coastal environment. An engineering
methodology is given to adapt steady state models such
as the CORnell MIXing Zone Expert System
(CORMIX) for prediction of unsteady flows with
accuracy greater than previously available under tidal
conditions. Methodology is verified with data
representing lab and field experiments.

Concentration of Metal Pollutants in
Bacterial Biofilms and Inhibition of Oyster
Settlement and Metamorphosis.

Walch, M., M. Ewell, Center of Marine Biotechnology,
University of Maryland Biotechnology Institute, R.M.
Weiner, and J.T. Kovach, Department of Microbiology,
University of Maryland, CBWP-MANTA-TR-97-3,
(no date).

This study tested the hypothesis that mercury, cadmium
and chromium become bound to or within the
exopolymers of aquatic microbial biofilms, where they
can be concentrated to the extent that they block or
retard oyster settlement.  Mercuric chloride, methyl
mercury chloride, cadmium chloride and potassium
chromate were used to test for: 1) bioconcentration in
pure-culture and autochthonous biofilms; 2) effects on
the growth of biofilm bacteria; 3) effects of the metals
on search behavior and set of oyster larvae
(Crassostrea virginica and Crassostrea gigas); and 3)
effects of bioconcentration of the metals by biofilms on
oyster larval settlement. 

Mixing zone modeling:  feasibility analysis
for interface enhancements and summary
of existing thermal studies at Maryland
power plants.

Stebel, D.E., S.P. Schreiner, and S. Gaurin,  Versar,
Inc.,  Technical Review Document,  January, 1997.

This report is divided into two parts.  Part l is a
feasibility analysis of interface enhancements of
CORMIX and Part ll is a summary of existing
discharge and power plant configuration data which
could be used to validate mixing zone models such as
CORMIX. 
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Effects of Power-Plant Generated
Contaminants on Trophic Relationships in
Chesapeake Bay.

Sanders, J.G. and G.F. Riedel, Academy of Natural 

Sciences, Benedict Estuarine Research Laboratory,  In
Progress. 

The project addresses whether toxic chemicals, well
below those that cause toxicity in single species tests,
are affecting the ecosystem. Contaminant releases
associated with power generation are usually
continuous loadings of low concentration contaminant
mixtures; therefore, the study will focus on how low
concentrations of contaminants affect trophic
relationships within the Chesapeake Bay.

Validation of the mixing zone model,
CORMIX, using thermal plume data from
three Maryland power plants.

Schreiner, S.P.,  D.E. Stebel, and C. McCall, Versar,
Inc., In Progress.

The CORMIX model has been released by USEPA for
use in evaluating mixing zones for discharge permit
evaluation; however, the model has not been tested well
with actual mixing zone field data.  Model validation is
provided of the latest tidal version of CORMIX which
was developed in part under PPRP sponsorship.
Historical thermal plume studies conducted as part of
original mixing zone permitting processes for 3
Maryland power plants (Calvert Cliffs, Chalk Point and
Dickerson) were used to provide data for the model
validation study. Results of mixing zone modeling are
illustrated using GIS to show the location of the mixing
zone relative to the receiving water.  

Maryland Power plant effluents:  chemicals
of concern and changing regulatory
requirements.

Logan, D.T.  Coastal Environmental Services, Inc., In
Progress.

The report summarizes the results of an investigation of
potentially toxic chemicals in power plant effluents and
the changing regulatory requirements for controlling
and monitoring them.  The project was undertaken as a
result of several recent regulatory developments that
may affect the types and concentrations of chemicals of
possible concern in power plant effluents.
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BIOLOGICAL  ASSESSMENT
STUDIES

Development of Habitat Suitability Criteria
and IFIM Analysis for Brook Trout in the
Savage River. 

Friday M., and P. Kazyak, Versar, Inc., July 1992.

Habitat suitability criteria were developed for adult
brook trout in the Savage River and used in conjunction
with a hydraulic model for the river to predict the effect
of various flow regimes on the amount of brook trout
habitat.  This study was initiated to identify summer
flows that will increase the amount of brook trout
habitat, thereby improving the recreational fishery in
the lower Savage River.

Genetic Investigation of the Resurgence of
American Shad in the Susquehanna River.

Chapman, R. W., Biology Department, East Carolina
University, CBRM-TR-94-2, July 1993.  NTIS No.
PB95-105565.  

Genetic analysis was employed to determine stock
structure of the current Susquehanna River American
shad population and the relative impact of American
shad introduced into this River from six populations.
Genetic analysis of Susquehanna shad collected in
1990 and 1991 suggests that only a small portion of the
Susquehanna stock could be assigned to strocking
efforts with some confidence.  These results are
consistent with literature reports and recommend that
new genetic markers be developed for analysis of
mixed shad populations.

Evaluation of In Situ Silhouette
Photography in Investigations of Estuarine
Zooplankton and Ichthyoplankton. 

Olney, J. E., Virginia Institute of Marine, College of
William and Mary, Gloucester Point, Virginia, and
E.D. Houde, Center for Environmental and Estuarine
Studies, University of Maryland, Published in Bulletin

of Marine Science, 52(3):845-872, 1993.

Trails of a paired-net towing frame fitted with a
submersible 35-mm camera system were conducted in
Chesapeake Bay in 1989-1990 to: 1) demonstrate the
use and efficiency of in situ silhouette photography in
studies of estuarine zooplankton and ichthyoplankton;
2) determine the taxonomic potential of in situ
photography in several estuarine habitats; and 3)
compare estimates of plankton density from in situ
silhouette photographs with current preserved net
collections.  

Maryland Biological Stream Survey:
Sampling Manual.

Kazyak, P. F., Chesapeake Bay Research and
Monitoring Division, Maryland Department of Natural
Resources and P.T. Jacobson, Versar, Inc., April 1994
(updated yearly).

This manual identifies sampling protocols for the
Maryland Biological Stream Survey (MBSS).  Included
are sections on quality assurance and quality control,
safety and health recommendations, job descriptions,
equipment lists, selection of sample sites, sampling
methods, sample preservation, and database
management.  The overall objectives of the MBSS are
primarily to assess the current status of biological
resources in flowing, non-tidal waters of the state, and
secondarily, to examine factors that may explain this
current status.  Both government decision makers and
the public will use this information.

Assessment of Chesapeake Bay Benthic
Macroinvertebrate Resource Condition in
Relation to Water Quality and Watershed
Stressors.

Ranasinghe, J. A., S.B. Weisberg, J. Gerritsen, and
D.M. Dauer, Versar, Inc., Columbia, Maryland,
CBRM-GRF-94-3, April 1994.

This report assesses the presently collected Chesapeake
Bay benthic data sets collected by Maryland, Virginia,
and EPA.  This report applies recently developed
benthic community restoration goals to these data bases
to estimate the extent of degraded benthic resources
and identify regions of the Bay most in need of
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corrective action.  The report also describes analyses
performed to identify associations between benthic
condition and measures of exposure and stress
throughout the watershed. 

Monitoring Plan for Aquatic Living
Resources in the Patuxent Drainage Basin.

Kayzak, P. F., Chesapeake Bay research & Monitoring
Division, Maryland Department of Natural Resources,
CBRM-BA-94-1, October 1994.  NTIS No. PB95-
176892.  

The report presents a long-term monitoring plan to
assess the status and trends of living resources and
aquatic habitat in the fluvial non-tidal and tidal
freshwater portions of the Patuxent River and its
tributaries.  Plan developed as part of a multi-agency
Demonstration Project sponsored by the United States
Environmental Protection Agency to mitigate the
adverse effects of nonpoint source pollution impacts on
living resources, water quality and habitat.

Acoustic Measurement of Fish Abundance
in the Chesapeake Bay.

Brandt, S. B., Chesapeake Biological Laboratory,
Center for Environmental and Estuarine Studies,
University of Maryland, CBW-MANTA-TR-95-1, July
1995.

The objective of the project was to define the potential
and limitations of existing acoustic technology to
assess fish abundances and distributions within the
Chesapeake Bay, in both the near-field region that may
be directly affected by power plant operations and on
a bay-wide basis so that power plant impacts or future
developments can be considered in a system-wide
context.  Project clearly showed the potential and value
of acoustic techniques tp measure abundances,
distributions and sizes of pelagic fishes in the
Chesapeake Bay.

Maryland Biological Stream Survey: The
1995 Workshop Summary.

Southerland, M. T., and S.B. Weisberg,  Versar, Inc.,
CBRM-BA-95-2, August 31, 1995.  NTIS No. PB96-
145293.  

The report summarizes presentations and discussions at
the Maryland Biological Stream Survey workshop held
June 15, 1995 at the Smithsonian Environmental
Research Center.  The goals of the workshop were (1)
to present the objectives, design, and preliminary
results of the MBSS; (2) identify ways to modify the
MBSS so that it will better serve the needs of the
interested community; and (3) identify opportunities for
partnerships with individuals and institutions that can
contribute to or use MBSS information.

Chesapeake Bay Water Quality Monitoring
Program: Long-Term Benthic Monitoring
and Assessment Component: Level I
Comprehensive Report: July 1984-
December 1995: Volumes 1 & 2.

Ranasinghe, J. A., L.C.  Scott and S.B. Weisberg,
Versar, Inc., December 1996.

This report assesses the status of Chesapeake Bay
benthic communities and evaluates their responses to
changes in water quality.  This report is the twelfth in
a series of Level I Comprehensive Reports produced
annually by the Long-Term Benthic Monitoring and
Assessment Component (LTB) of the Maryland Bay
Program.  Level I reports summarize data from the
current sampling year and provide a limited
examination of how conditions in the current year
differ from conditions in previous years of the study,
and how data from the present year contribute to
describing trends in the Bay’s condition.  The report
presents tributary-specific assessments of benthic data
for the Potomac River and Baltimore Harbor.  The
report also includes analyses of nutrient, oxygen, and
contaminant data.

Guide to Using 1994 Maryland Biological
Stream Survey Data.

Roth, N. E., J.C. Chaillou, , and M. Gaughan, Versar,
Inc., Columbia, Maryland, CBWP-MANTA-EA-96-2,
February 1997.

This report contains a description of the content of the
1994 Maryland Biological Stream Survey (MBSS) data
sets and formats for individual data elements in those
sets.  The purpose of the report is to facilitate use of
1994 MBSS data for ecological assessments.  The
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           Cumulative  Environmental            
          Impact Studies

MBSS is a comprehensive sampling program to assess
the status of biological resources in Maryland’s non-
tidal streams, quantify the extent to which acidic
deposition has affected or may affect critical biological
resources in the state, and establish a benchmark for
long-term monitoring of trends in these resources.

Development of Supercritical Fluid
Extraction to Identify Power Plant Related
Emission Components in Biota.

Hale, R.C., M.O. Gaylor, J. Thames, and B.
Bierwagen, Virginia Institute of Marine Science,
Department of Environmental Sciences, CBWP-
MANTA-AD-97-3, March, 1997.

Studies of many power plant related contaminants are
hampered by the complex analytical methodologies
needed to identify and quantitate them.  Most common
methods require large volumes of expensive and
hazardous solvents.  Their usage results in significant
worker exposure and generation of appreciable
hazardous wastes.  Supercritical fluid extraction (SFE)
is a potentially rapid, safe and environmentally sound
alternative.  Methods using supercritical CO2 to extract
and purify power plant related organic pollutants
present in tissues from aquatic organisms were tested.
Target compounds were PCBs, PCTs, and PAHs.

Interaction Among Environmental Factors
and Recruitment Potential in Striped Bass.

Houde, E.D.,The University of Maryland System
Center for Environmental and Estuarine Studies,  E.S.
Rutherford, School of Natural Resources and
Environment, University of Michigan,  and S.D. Leach,
CBWP-MANTA- AD-97-4, April, 1997.

The research for this report was done to determine the
role of episodic changes in environmental factors (pH,
temperature and prey density) in survival of early life
stages of striped bass.  This information was obtained
to further our understanding of the role of
environmental factors in determining populations of
living resources and healthy ecosystems.

The Maryland Department of Natural Resources Power
Plant Research Program(PPRP) is required by
Maryland law to review and evaluate the potential
impacts to Maryland’s environment from the
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Staff  Papers and Presentations

construction and operation of electric power generating
and transmission systems.  PPRP summarizes these
evaluations every other year in a document known as
the Cumulative Environmental Impact Report.  There
are nine biennial documents produced  to date.

Maryland Power Plants and the
Environment: A Review of the Impacts of
Power Plants and Transmission Lines on
Maryland’s Natural Resources.

Maryland Department of Natural Resources’ Power
Plant Assessment Division,

PPRP-CEIR-Volume 8, March 1993
PPRP-CEIR-Volume 9, May, 1996

The reports summarize a variety of specific
environmental studies that evaluated impacts to
Maryland’s air, water, land, and cultural resources from
power generation and distribution.  Trends and
developments affecting power generation as they relate
to the  Chesapeake Bay Program, nuclear power plant
licensing, the role of non-utility generators, and utility
conservation and demand management projects are
reviewed.  Finally an overview of such emerging power
plant issues  as global warming and electric and
magnetic fields are presented.

The supporting materials provide detailed background
information on a variety of specific environmental
studies that impact Maryland’s air, water, land, and
cultural resources from power generation and
distribution. Report presents details about utilities in
Maryland and discusses the principal economic and
demographic factors that are thought to affect the
demand for electricity.

Diane Brown, Manager, Energy Planning
Programs

Maryland Capacity Siting Project: An
Example of Using GIS Technology.  Presented
at the 10th Annual Geographic Information
Systems Conference at Towson State
University, 1997. 

Wastewater Reuse as Cooling Tower
Makeup-A Pioneering Case Study in
Maryland.  Presented at the POWER-GEN
International ‘97 Conference. Houston, TX,
December 9-11, 1997.

PPRP Smart Siting Project.  Presented at the
POWER-GEN International ‘97 Conference.
Houston, TX, December 9-11, 1997.

Peter Dunbar, Director
The Battle Between Hydroelectric Facilities
on the Susquehanna River and Water Quality
Agencies. Paper published in: Watershed and
Wet Weather Technical Bulletin; Vol.II, No.
3, pp 9-11.  R.I. McLean, W.A. Richkus, 1997.

 
Electric Restructuring and the Environment:
Issue identification for Maryland.  Presented
at the POWER-GEN International ‘97
Conference, Houston, TX, December 9, D.H.
Brown, 1997.

The Facts about EMFs: Presented at Johns
Hopkins Public Forum “Fields of
Controversy”, Johns Hopkins School of
Public Health, Baltimore, MD, July 25, 1996.

Guest lecture series, MD Electrical Utility
Topics, Johns Hopkins University,
Department of Earth Sciences at Policy,
Washington DC, April 1995.

Richard I. McLean, Energy Resource
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Administrator  
Deep Creek Station - A Paradigm For
Cooperative Process.  Paper given at
WATERPOWER ‘97; Hydropower: New
Challenges, Opportunities and Partnerships.
World Conference Center, Atlanta GA.
August 5-7, Dyock, W.,S. Schreiner, and  J.
Phillips, 1997.

Using a Puff Dispersion Model to Assess an
Accidental Release from a Nuclear Power
Plant.  P. Mayes, M. Garrison, J. Sherwell.
Paper to be presented at the Air and Waste
Management Association Meetings, San
Diego, CA, June 1998.

Paul Miller, Manager, Acid Deposition
Program

Estimation of Annual Trace Element
Deposition to the Chesapeake Bay Watershed.
Paper presented at the Air and Waste
Management Association Annual Meeting,
Buffalo, NY, October 1996.

Sandra Shaw Patty, Manager, Transmission
Program

An Analytical Approach for Assessing the
Ecological Costs of Landscape Changes.  S.
Harriott, D.E. Strebel, A. Brindley. Paper
presented at Landscape Ecology Workshop,
North Carolina, 1997.

Resource Protection Through Maryland
Licensing Requirements.  Paper presented at
the Electric Power Research Institute 6th
International Symposium on Environmental
Concerns in Rights-of-Way Management, J.
L. Magistro, S.L. Collins.   New Orleans,
Louisiana.  22-26 February 1997.

Consideration of Biodiversity in R/W
Management, Paper presented at the Electric
Power Research Institute 6th International
Symposium on Environmental Concerns in
Rights-of-Way Management, M.T.
Southerland, S.D. Kartila.  New Orleans, LA,
22-26 February, 1997.

Applying Ecological Cost Analysis to

Transmission Line Siting in Maryland.  D.E.
Strebel, A. Brindley, S. Harriott.  Paper 
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presented at Landscape Ecology Workshop,
North Carolina, 1997.

Paul Petzrick ,  Energy Resource
Administrator

A Demonstration Project to Use Coal
Combustion By-Products to Abate Acid Mine
Drainage in a Maryland Underground Mine.
Egers, K.   Presentation and poster given at
the DOE-METC Management of Coal
Combustion By-Products Workshop,
Southern Illinois University, Carbondale, IL,
September 1995.

Mapping of the Frazee Mine, The Western
Maryland Coal Combustion By-Products/Acid
Mine Drainage Initiative, Part II of III. 
Egers, K., L. Rafalko, G. Duckett,L. Beck. 
Poster and paper given at the Thirteenth
Annual International Pittsburgh Coal
Conference, The University of Pittsburgh
School of Engineering Center for Energy
Research, Pittsburgh, PA,  September,  
1996.

The Maryland Haulback Project - The Use of
Coal Combustion By-Products to Abate Acid
Mine Drainage in a Maryland Underground
Mine:  A Demonstration Project. C. Lyons.
Presentation and paper given at the 1995
International Ash Utilization Symposium,
Lexington, KY, October 1995.

Use of Power Plant Coal Combustion By-
Products (CCBs) to Eliminate Acid Mine
Drainage (AMD), The Western Maryland
CCB/AMD Initiative.  Presentation and paper
given at the DOE-METC Mine Emplacement
Meeting, October 1996.

An Overview of the Western Maryland Coal
Combustion By-Products/Acid Mine Drainage
Initiative.  Presentation and paper given at the
Coal Combustion By-Products Associated
with Coal Mining - Interactive Forum,
Southern Illinois University, Carbondale, IL,
October 1996.

A Preliminary Evaluation of the Winding
Ridge Demonstration Project.  Presentation

and paper given at the Coal Combustion By-
Products Associated with Coal Mining - 
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Interactive Forum, Southern Illinois
University, Carbondale, IL, October 1996.

Ash Utilization for Elimination of Acid Mine
Drainage.  Paper presented at the 59th
Annual Meeting of the American Power
Conference, Chicago, IL, 1-3 April 1997.

The Western Maryland Coal Combustion By-
Products (CCB)/Acid Mine Drainage (AMD)
Initiative - Demonstration Project Status.  L
Rafalko. Paper presented at the 1997
International Ash Utilization Symposium,
Lexington, KY, 20-22 October 1997.

An Overview of the Western Maryland Coal
Combustion By-Products/Acid Mine Drainage
Initiative, Part I of III.  L. Rafalko, C. Lyons.
Presentation and paper given at the Thirteenth
Annual International Pittsburgh Coal
Conference, The University of Pittsburgh
School of Engineering Center for Energy
Research, Pittsburgh, PA, September 1996.

Engineering Design for the Injection of
Alkaline CCBs into a Coal Mine to Abate
AMD, The Western Maryland Coal
Combustion By-Products/Acid Mine Drainage
Initiative, Part III of III.   L. Rafalko, D.
Mountain, B. Nee.  Poster and paper given at
the Thirteenth Annual International Pittsburgh
Coal Conference, The University of
Pittsburgh School of Engineering Center for
Energy Research, Pittsburgh, PA, September
1996.

John Sherwell, Administrator, Atmospheric
Sciences

Nitrogen Deposition Modeling in the
Chesapeake Bay.  Garrison, M.   Presentation
at the Regional Modeling Over the Mid-
Atlantic States conference sponsored by the
University of Maryland and the NASA
Goddard Space Flight Center, College Park,
MD, January 1997.

An Evaluation of the AMS/EPA Regulatory
Model (AERMOD) Complex Terrain
Algorithms, in Proceedings 90th Annual
Meeting of the Air and Waste Management

Association, 97-WA69.02, M. Garrison, Air
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and Waste Management Association,  Pittsburgh, PA.,
1997.

Preliminary Analysis of Long-term Nitrogen
Deposition in the Chesapeake Bay Using
CALMET/CALPUFF.   P. Mayes, M.
Garrison.  Paper to presented at the American
Meteorological Society meeting, Phoenix,
January 1998.

Evaluation of the AMS/EPA Regulatory
Model (AERMOD) Using Maryland Power
Plant Field Data.  R. Brower.  Paper
presented at the Air and Waste Management
Association Annual Meeting, Nashville, TN,
June 1996.

Overview of PPRP.  presented at the Air and
Waste Management Association Annual
Meeting, San Antonio, TX, June 1995.

An Investigation Into Using the
CALMET/CALPUFF Modeling System for
Assessing Nitrogen Deposition in the
Chesapeake Bay, in Proceedings 90th Annual
Meeting of the Air and Waste Management
Association, 97-TA2A.05, M. Garrison.  Air
and Waste Management Association,
Pittsburgh, PA, 1997.

Repowering:  A Response to Title I and Title
IV Reduction Requirements.  S. Myers.  Paper
presented at the Air and Waste Management
Association Annual Meeting, Nashville, TN,
June 1996.

Annual Variations of Ozone in the
Washington-Baltimore Region. F. Vukovich,
R. Wayland. Paper presented at the First
NARSTO-Northeast Data Analysis
Symposium and Workshop, Norfolk, VA,
December 1996.

An Assessment of the Tropospheric Ozone
Reduction Initiatives in the Southern Ozone
Transport Region.  R.J. Wayland. Paper
presented at the Air and Waste Management
Association Annual Meeting, Nashville, TN,
June 1996.

Simplified Ozone Modeling Systems (SOMS)
for Baltimore-Washington Ozone Episodes.
R.J. Wayland, W. March.  Paper presented at
the American Meteorological Society Ninth
Joint Conference on the Applications of Air
Pollution Meteorology, Atlanta, GA, January
1996.

Development of an Observational Based
Ozone Modeling System:  Status Report.  R.J.
Wayland.  Presentation, UAM/TAG Meeting,
October 1996.

Time Series Analysis of Ozone in the
Baltimore-Washington Area, F.M. Vukovich,
R.J. Wayland.  In:  Proceedings 90th Annual
Meeting of the Air and Waste Management
Association, 97-RA94A.01, Air and Waste
Management Association, Pittsburgh, PA,
1997.

U.S. EPA’s Third Generation Air Quality
Model System:  MODELS-3. R.J. Wayland.
Presentation given at the Urban Airshed
Model (UAM) Technical Advisory Group
Meeting, Washington, D.C., April 1995.

Power Plant Research Program (PPRP)
Atmospheric Sciences Integrator Contract
Ozone Research Topics:  An Update.  R.J.
Wayland.  Presentation, UAM/TAG Meeting,
12 December 1995.

PPRP’s Ozone Related Research Topics:
Status Report.  R.J. Wayland.  Presentation,
UAM/TAG Meeting,  23 February 1996.


