
DNR 12-12172008-357 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 

  
ABSTRACTS OF RECENT REPORTS 

MARYLAND POWER PLANT RESEARCH PROGRAM 
 
 
 
 
 

2004 THROUGH 2008 
 
 
 

JANUARY 2009



  
 



 
 

 
 

 
ABSTRACTS OF RECENT REPORTS 

 
MARYLAND POWER PLANT RESEARCH PROGRAM 

 
2004 THROUGH 2008 

 
 
 
 
 

 
 
 
 
 
 
 
 

POWER PLANT RESEARCH PROGRAM 
RESOURCE ASSESSMENT SERVICE 

MARYLAND DEPARTMENT OF NATURAL RESOURCES 
 
 
 

JANUARY 2009 
 
 
 
 
 

 
 
 
 
 



 
 
 TABLE OF CONTENTS 
 
 
AIR  MONITORING AND AIR QUALITY STUDIES.............................................................1 
 
COMBUSTION BY-PRODUCT STUDIES ................................................................................5 

Winding Ridge Project 
 

SITE EVALUATION STUDIES ..................................................................................................6 
Dickerson 
Easton Utilities 
Chalk Point 
University of Maryland College Park 

 Morgantown 
 Newland Park Landfill 
 Catoctin 
 Wind Force 
 Clipper 
 C.P. Crane 
   Eastern Sanitary Landfill 
 Gould Street 
 Cove Point 
 H.A. Wagner 
 Riverside 
 
SITE SPECIFIC MONITORING PROGRAMS......................................................................12 
           Faulkner Fly Ash Storage Facility 
           Cove Point 
           Deep Creek Hydroelectric Project 
 
RADIOLOGICAL MONITORING AND NUCLEAR EVALUATIONS ..............................13 
 
TRANSMISSION LINES............................................................................................................14 
 
ECONOMIC STUDIES & ALTERNATIVE ENERGY SOURCES......................................14 
 
CUMULATIVE  ENVIRONMENTAL  IMPACT STUDIES .................................................15 
 
ACID DEPOSITION STUDIES .................................................................................................16 
 
GENERAL POWER PLANT RELATED ISSUES ..................................................................16 
 
 
 



 
 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 210 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, fourteen 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). 
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Evaluation of Toxic Release Inventory 
(TRI) Data for Power Plants in Maryland 
II: Update. 
 
A. Yegnan, B. Ludlow, and J. Ross, Environmental 
Resources Management, Inc., PPRP-150, January 2009. 
NTIS No. Unavailable   
 
Section 313 of the Emergency Planning & Community 
Right-to-Know Act (EPCRA) of 1986 requires affected 
facilities to report releases to air, water, and land of 
more than 650 specific chemicals.  These data are 
compiled in the U.S. EPA’s Toxic Release Inventory 
(TRI).  Coal-and oil-fired electric utilities were required 
to begin reporting to TRI in 1999.  The Maryland 
Power Plant Research Program (PPRP) has examined 
trends in the first eight years of TRI data (1998-2005) 
for regional power plants.  Data from Maryland and 
five surrounding states were evaluated to identify the 
importance of electric utilities on releases. 
 
NOx SIP Call Rule – Impacts on Maryland 
and Surrounding States. 
 
A. Yegnan, and J. Ross, Environmental Resources 
Management, Inc., PPRP-149, January 2009. NTIS No. 
Unavailable 
   
The Maryland Power Plant Research Program (PPRP) 
evaluated the impacts of the NOx SIP Call Rule on 
sources in Maryland and surrounding states.  It was 
observed that the number of installations of advanced 
post-combustion NOx controls such as Selective 
Catalytic Reduction (SCR) and Selective Non-Catalytic 
Reduction (SNCR) systems increased during the period 
1996-2006.  Summertime NOx emissions were reduced 
significantly during this time period. 
 
 
 
 
 
 
Alternative Analysis of Fogging/Icing 

Impacts from a Flue Gas Desulfurization 
(FGD) System. 

 
AIR MONITORING AND AIR 

QUALITY STUDIES 
  
T. Wickstorm, and M. Garrison, Environmental 
Resources Management, Inc., PPRP-148, January 2009. 
NTIS No. Unavailable 
 
Impacts of visible condensed water plumes can pose a 
nuisance or concern to residents within the vicinity of 
power plants that utilize either cooling towers or wet 
scrubbers.  In some instances, public safety may be 
endangered when visible condensed water plumes 
impact roadways or bridges.  In early 2007, the 
Maryland Department of Natural Resources Power 
Plant Research Program (PPRP) reviewed an 
application for a modification to install a wet flue gas 
desulfurization (FDG) scrubber at the Mirant Mid-
Atlantic, LLC (Mirant) Morgantown Generating Station 
in southern Maryland.  The proposed scrubber will be 
located on the facility property, in close proximity to 
the Governor Harry W. Nice Memorial Bridge 
connecting Maryland and Virginia on US Route 301.  A 
visible plume modeling analysis was conducted by 
PPRP using the fogging mode capability of CALPUFF 
to determine if visible plume impacts would occur on 
the bridge. 
   
Maryland Utility NOx Control Update 
Report. 
 
S. Sheikh, A. Syed, J. Ross, and S. Joshi, Fossil 
Consulting Services, Inc. and  Environmental 
Resources Management, Inc.,  PPRP-129, May 2004. 
NTIS No. PB20004105855  
 
This report describes the emissions and current status of 
NOx controls installed in Maryland Utility Power 
Plants.  The information contained in this report builds 
upon the discussion of the utility NOx controls 
described in the 1999 Maryland Utility NOx RACT 
Update Report.  Also included in this report is 
information relating to NOx controls installed on 
combustion turbine-based simple and combined cycle 
power plants in Maryland. 
 
 
 
 
 
Mercury Measurement and Character- 
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ization at Constellation Power Source 
Generation’s Coal-Fired Units. 
 
S. Glesmann, R. Svendsen, and S. Sjostrom  
Emission Strategies, Inc., PPRP-130, August 2004.  
NTIS No. PB2005100995 
 
There are current efforts in Maryland to model the 
atmospheric deposition of mercury releases from certain 
types of plants in Maryland, study bioaccumulation, and 
study the economic impacts of fish consumption 
advisories, to better understand the implications of 
mercury emissions.  The program described in this 
report complements these existing programs by 
providing direct measurement of mercury emissions 
from coal-fired power plants in Maryland. 
 
Three flue gas mercury test methodologies were 
employed: the Ontario Hydro method required by 
MDE, a dry sorbent trap method that is currently 
proposed by EPA as Method 324, and a continuous 
emissions monitoring method.  Testing was conducted  
during two separate sampling campaigns – one prior to 
the ozone season and one during the ozone season when 
additional NOx control systems are employed by CPSG. 
Concurrent with the flue gas sampling, mercury 
concentrations in the coal and the ash were determined 
to calculate mercury mass balances.  
 
Air Impacts of Distributed Generation 
Power Sources in Maryland. 
 
L. Avendt, M. Garrison, J. Ross, and A. Yegnan, 
Environmental Resources Management, Inc., PPRP-
131, 2004.  NTIS No. PB2005100647 
 
One issue of particular interest to the Maryland Power 
Plant Research Program (PPRP) is whether the 
widespread use of existing, smaller DG units, which are 
generally less well-controlled in terms of air emissions, 
has the potential to produce adverse environmental 
impacts relative to larger, better controlled, centrally 
located power plants. 
 
This study evaluates the air impacts from three potential 
“DG scenarios” that are or could be applied State-wide 
in Maryland, and compares these impacts to projected 
air impacts of a hypothetical, well controlled centrally 
located power plants. 
Data Mining to Determine Local Effects of 

Mercury Emissions. 
 
K. Walsh, Ph.D., and M. Milligan, Science 
Applications International Corporation, PPRP-133, 
2005.  NTIS No. PB2006104461  
 
The Maryland Power Plant Research Program used the 
Cubist® program to construct a piecewide linear 
regression model to describe mercury deposition rates 
and concentrations at two sites in terms of hourly power 
plant heat input (a surrogate for emissions) and 
meteorological variables.  The ambient mercury 
measurements represented more than five years of data 
at the Marcell, Minnesota and Chassahowitzka, Florida 
sites of the mercury Deposition Network.  The daily 
heat input data represented two power plants (Boswell 
Energy Center and Florida Power’s Crystal River 
Energy Complex) that are predominantly coal-fired. 
 
The investigation pointed to a rise in mercury 
deposition at the Marcell site associated with rate 
increases in heat input at the Boswell Energy Center, 
likely occurring during boiler startup or shutdown.  The 
spikes above the average deposition represent only 
eight percent of the weekly data at Marcell but 42 
percent of the total deposition.  During hot, stagnant 
conditions, Crystal River heat input rates sometimes 
affected mercury concentrations and deposition at the 
Chasshwitzka station.   
 
Maryland Industrial Boilers Emissions 
Report. 
 
S. Drosjack, and S. Sheikh, Fossil Consulting Services, 
Inc., PPRP-134, September 2005.  NTIS No.  
PB2008100790 
 
This report is the result of a project funded by the 
Maryland Power Plant Research Program to study 
nitrogen oxide (NOx) and carbon dioxide (CO2) 
emissions from industrial boilers and process heaters 
operating in Maryland and identify controls to reduce 
those emissions. 
 
This report identifies and estimates NOx and CO2 
emissions from industrial boilers and process heaters 
operating in Maryland, and describes operational and 
maintenance techniques for reducing these emissions.  
The report also identifies potential retrofit controls that 
could be installed in industrial boilers and process 
heaters for reducing emissions of NOx and CO2, and the 
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associated installation and operation costs. 
 
Mercury in Power Plant and Municipal 
Waste Combustion Plumes:  Phase II – 
Ambient Mercury Sampling. 
 
E. Prestbo, J. Calhoun, R. Mason, and A. Baines, 
Frontier Geosciences, University of Maryland College 
Park and Environmental Resources Management, Inc., 
PPRP-135, October 2005.  NTIS No. PB2006104462 
 
This report presents the results of an ambient mercury 
(Hg) deposition monitoring study conducted by the 
Maryland Department of Natural Resources Power 
Plant Research Program (PPRP).  The focus of the 
experiment was to measure the difference between 
upwind and downwind Hg wet deposition during 
distinct rain evens near the two types of combustion 
point sources. 
 
Maryland CO2 Emissions from Power 
Plants. 
 
M. McClintock, P.E., Fossil Consulting Services, Inc., 
PPRP-136, August 2005.  NTIS No. PB2006104463  
 
Greenhouse gas (GHG) emissions are a major concern 
because of their potential for affecting global climate.  
While there are many GHGs, carbon dioxide (CO2) 
generated by the combustion of fossil fuels accounts for 
the bulk of the mass emissions of GHGs globally.  
About 40% of the CO2 in the atmosphere comes from 
electrical power generation. 
 
This project conducted by the Maryland Power Plant 
Research Program (PPRP) assesses the amount of CO2 
produced from the generation of electrical power in 
Maryland.  It also “benchmarks” the potential for 
improvement by considering two cases:  an overall 
improvement in electrical generation efficiency of 1% 
and the replacement of old inefficient generating units  
that burn coal and oil with new, more efficient gas-fired 
combined cycle units. 
 
 
 
 
Maryland Smart Siting Phase III Report. 
 
S. Long, A. Baines, and J. Ross, Environmental 

Resources Management, Inc., PPRP-137, May 2006.  
NTIS No. PB2006110516 
 
There are many factors involved in siting a power plant 
including logistical, economic, and environmental 
considerations.  Spatial data for Maryland in the form 
of maps have long been available to assist in identifying 
optimal locations for power plants.  However, these 
data were not available in one place until the Maryland 
Power Plant Research Program (PPRP) initiated the 
long-term Maryland Smart Siting GIS project in the 
mid-1990s.  During the last ten years, the level of 
sophistication of the Smart Siting tool has increased and 
the scope of the data layers included in Smart Siting has 
expanded dramatically. 
 
This report describes the content and structure of the 
latest version of the Smart Siting, known as Smart 
Siting Phase III.  Phase I included preliminary modeling 
to ensure that the siting information to be used in the 
Smart Siting Project could be obtained and portrayed 
effectively, and to provide a straightforward 
understanding of the GIS development process, 
including a review of the strengths and limitations of 
the GIS.  In Phase II, PPRP developed or collected 
“data layers” identified in Phase I as critical to the 
Smart Siting Project, reviewed “engineering 
requirements” for new power plants, and conducted 
additional GIS modeling to demonstrate the application 
of the siting factor information.   In Phase III (reported 
on here), PPRP updated some existing data layers, 
created new data layers, and produced a new CD-ROM 
version of the Smart Siting GIS tool. 
 
An Evaluation of the AMS/EPA Regulatory 
Model (AERMOD) Complex Terrain 
Algorithms. 
 
M. Garrison, Environmental Resources Management, 
Inc.,  PPRP-139, February 2006.  NTIS No. 
PB2006109124 
 
In this study, the Maryland Power Plant Research 
Program conducted a comparative examination of the 
predictive patterns of the AERMOD model (and some 
variations of the basic model) against the available 
screening models COMPLEX-I and RTDM, and the 
refined model CTCM.  The focus of this study was on 
the complex terrain portion of AERMOD. 
 
The comparison revealed several things about 
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AERMOD.  Overall, AERMOD is shown to be simpler 
to use than the refined CTCM or even the screening 
model RTDM, provides significant improvement over 
existing screening models in terms of responding to 
meteorological variables, and appears to predict 
concentrations that are less conservative than 
predictions made by existing complex terrain screening 
models.  AERMOD does not capture some of the basic 
physics of plume interaction with terrain, but its 
predictions and response to changes in meteorology 
appear to provide a better basis for estimating impacts 
in complex terrain than existing screening models. 
 
A Review of the PRIME Model and 
Implications for the Power Plant Licensing 
in Maryland. 
 
M. Garrison, and S. Gill, Environmental Resources 
Management, Inc., PPRP-140, February 2006.  NTIS 
No.  PB2006109123 
 
This study focuses on a systematic evaluation of ISC-
PRIME by PPRP as it relates to short stacks with 
exhaust characteristics similar to diesel generators and 
combustion turbines, using both routine hourly 
meteorology and synthesized meteorological data 
covering a wide variety of stability and wind speed 
combinations.  The goals of the paper are twofold: first, 
to understand and explain the implications of this new 
model for power plant licensing decisions in the State 
of Maryland; and second, to broaden the experience 
base of the potential ISC-PRIME user community with 
information on model performance details that are not 
otherwise readily available. 
 
Evaluation of Toxic Release Inventory 
(TRI) data for Power Plants in Maryland. 
 
A. Baines, B. Ludlow, K. Fletcher, and  J. Ross, 
Environmental Resources Management, Inc. , PPRP-
141, March 2006.  NTIS No. PB2006109122 
 
Section 313 of the Emergency Planning & Community 
Right-to-Know Act (EPCRA) of 1986 requires affected 
companies and federal facilities to report releases to air, 
water, and land of a list of more than 650 specific 
chemicals.  These data are complied in the U.S. 
Environmental Protection Agency’s Toxic Release 
Inventory (TRI).  Coal and oil-fired electric utilities 
were required to begin reporting to TRI in calendar year 

1998.  In this report, the Maryland Power Plant 
Research Program (PPRP) examines the first six years 
of power plant TRI data (1998-2003).  Data from 
Maryland and five surrounding states (Delaware, New 
Jersey, Pennsylvania, Virginia, and West Virginia) 
were evaluated to identify the importance of utility 
releases on state-wide totals and chemicals that 
influenced the release totals.  
 
Weather-Normalized Ozone Trends in 
Baltimore and Washington, DC. 
 
M. Milligan, and K. Walsh, Ph.D., Science 
Applications International Corporation, PPRP-143, July 
2007.  NTIS No. PB2008100786 
 
Ozone production occurs mainly during the summer 
months and is influenced by a variety of meteorological 
parameters.  To better interpret ozone trends in 
Maryland over time, the year-to-year fluctuation in 
summertime meteorology must be accounted for and 
adjusted.  The goal of this analysis was to investigate 
how inter-annual 8-hour ozone levels are changing in 
Maryland. 
 
Synoptic Evaluation of Regional PM2.5 
Concentrations. 
 
M. Milligan, and K. Walsh, Ph.D., Science 
Applications International Corporation, PPRP-144, 
March 2008.  NTIS No. PB2008107948 
 
The National Ambient Air Quality Standards for 
particulate matter less than 2.5 microns in aerodynamic 
diameter (PM2.5) are set at 15 µg/m3  for  the highest 
24 hour measurements.  Thirteen monitoring sites in 
and within 35 miles of Maryland have been collecting 
speciated PM 2.5 measurements from 2001 through 
2006 and reporting results to EPA’s Speciation Trends 
Network.  The maximum distance between these sites 
was 118 miles.  
 
Eighteen different analytes (SO4

=, NO3
-, NH4

+,   organic 
carbon, elemental carbon, Br, Se, Ca, Cu, Fe, Pb, Ti, V, 
Si, Zn, S, K, and Na+) were examined in statistical 
comparisons.  The analyte measurements were 
compared to measurements of the same analytes at 
other sites and to the other analytes at the same site.  
The analyte concentrations were also compared to 
several surface and aloft meteorological measurements. 
Both raw data and synoptic perturbations (deviations 
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from the monthly mean) were compared for statistical 
correlations. 
 
An Examination of the Capability of the 
SOMS Model to Perform Long-Term 
Predictions of Ozone.  PPRP-125 [In-
Progress] 
 
Identifying Quantifying and Controlling 
Emissions of Sulfur Hexafluoride (SF6) 
from Electrical Equipment in Maryland.  
PPRP-138 [In-Progress] 
 
 

COMBUSTION BY-PRODUCT 
STUDIES 

 
 
10-Year Update on the Winding Ridge 
Project. 
 
R. Lee, L. Rafalko,  and J. Giacinto, Environmental 
Resources Management, Inc., PPRP-147, October 2008. 
 NTIS No. Unavailable 
 
As part of the 1982 Maryland Abandoned Mine 
Reclamation Plan, cooperative effort was undertaken 
with PPRP, the Maryland Bureau of Mines (part of 
DNR during project initiation), private industry and 
state and federal agencies to demonstrate the beneficial 
application of coal combustion byproducts (CCBs) as 
pozzolan, flowable, and environmentally benign grouts 
in subsurface coal mines to reduce acid mine drainage 
(AMD), prevent subsidence, and restore disturbed  
hydrogeology affecting natural drainage patterns.  This 
report focuses primarily on the long-term monitoring at 
the Winding Ridge site, particularly the post-injection 
monitoring of the mine discharge and ground water 
quality. 
 
 
 
Evaluation of Water Quality Conditions 
Associated with the use of Coal Combustion 
Products as Structural fill at the Routes 
213/301 and Interstate 695 Overpasses. 

Overpasses. 
 
M. Erbe, R. Keating, and J. Gunnulfse, Environmental 
Resources Management, Inc., PPRP-132, December 
2005.  NTIS No. PB2006109128 
 
Potential users, regulators and the public have 
expressed uncertainty regarding the potential for coal 
combustion products (CCPs) used as structural fill in 
highway embankments to degrade ground water quality. 
To assess ground water quality impacts and promote the 
beneficial use of CCPs generated in Maryland, the 
Maryland Department of Natural Resources Power 
Plant Research Program (PPRP) conducted field studies 
at two Maryland sites in which CCP’s were used to 
construct highway embankments.   
 
Both field studies were conducted after overpass 
construction was complete.  The purpose of the studies 
was to determine the potential for leachate to form 
within the pore water in the CCP embankments, and 
evaluate whether the leachate is degrading ground  
water quality. 
 
The water quality data collected to date indicate that 
with proper design fly ash can be used for structural fill 
in highway embankments without adversely affecting 
ground water quality. 
 
Assessment of Water Quality Impacts 
Associated with Use of Coal Combustion 
Products as Structural Fill at the BBSS 
Site. 
 
M. Erbe, D. Aeiker, and R. Keating, Environmental 
Resources Management, Inc., PPRP-142, June 2007.  
NTIS No. PB2007109648 
 
The benefits of using CCPs as structural fill to reclaim 
surface mines have been debated by the power 
production industry, regulators and the general public 
since the early 1980s.  Since 1995, Constellation 
Energy Group (Constellation) has provided Reliable 
Contracting Co., Inc. (Reliable) with approximately 
200,000 to 400,000 tons per year of CCPs, primarily 
Class F fly ash, to reclaim a former sand and gravel 
mine in Anne Arundel County. 
 
In October 2006, the MDE requested PPRP to assist 
with an independent evaluation of the source of heavy 
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metals detected in residential wells surrounding the 
reclaimed BBSS mine pits, and an evaluation of the 
extent of dissolved sulfate and metals in ground water. 
 
Underground Coal Mining in Western 
Maryland 1876-1977: A Reference Guide 
 
V.C. Keller, Jr., PH.D.,  PPRP-146, 2008. 
This book, entitled Underground Coal Mining in 
Western Maryland, 1876 to 1977: A Reference Guide  
is the final piece of a four year project that 
accomplished three complementary goals; 1) 
preservation of a vast amount of past and present 
mining information; 2) development of an organized 
database about underground mines that have the 
potential to impact water quality, land use, water 
sources, and cause problems to local communities and 
citizens; and 3) a resource for the selection and 
implementation of remedial environmental restoration 
efforts.  The project was the collaboration of three 
Maryland State agencies with joint interest in the 
preservation, compilation, and interpretation of 
Maryland’s historic coal mining past.  
 
This project provided critical documentation of the 
location and extent of deep mining in western Allegany 
and Garrett Counties and a means for detailed analysis 
of old mining practices, and the relative location and 
structure of many historical/abandoned mines. 
 
Kempton Man Shaft Project Preliminary 
Engineering Report. PPRP-126 [In-
Progress] 
 
 
 
 
 
 
 
 
 
 
 

SITE EVALUATION  
STUDIES 

 
Dickerson 

 
Environmental Review of the Proposed 
Selective Non-Catalytic Reduction 
(SNCR) System Project at the Dickerson 
Generating Station. 
 
A. Yegnan, J. Ross, D. Mountain, R. Keating, S. 
Schreiner, and P. Hall, Environmental Resources 
Management, Inc., Versar, Inc., and Metametrics, 
Inc., PPSE-D-09-1, January 2009 . NTIS No.  
Unavailable. 
 
The Maryland Public Service Commission (PSC) has 
granted a Certificate of Public Convenience and 
Necessity (CPCN) to Mirant Mid-Atlantic, LLC 
(Mirant) under PSC Order No. 82276 to install air 
pollution control systems at the Dickerson Generating 
Station in Montgomery County, Maryland.  The 
proposed project consists of installing and operating a 
Selective Non-Catalytic Reduction (SNCR) System 
on Units 1, 2, and 3 at Dickerson Designed to reduce 
nitrogen oxides (Nox) emissions to comply with 
Maryland’s Healthy Air Act (HAA) enacted in 2006. 
The Department of Natural Resources (DNR) Power 
Plant Research Program (PPRP), coordinating with 
other State agencies, performed this environmental 
review of the Dickerson SNCR project as part of the 
PSC licensing process, pursuant to Section 3-304 of 
the Natural Resources Article of the Annotated Code 
of Maryland (PSC Case Number 9140).  DNR used 
the analysis of potential impacts as the basis for 
establishing licensing conditions for operating the 
proposed facility, pursuant to Section 3-306 of the 
Natural Resources Article. 
 
 
 
 
 
 
 
 
 
 
 

Easton Utilities 
 
Environmental Review of Proposed 
Changes to the Easton Utilities Plant  
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No. 2 
 
C. Faustini, M. Garrison, and D. Goldstein, 
Environmental Resources Management, Inc.,  PPSE-5-
7, February 2008.  NTIS No. PB2008109322 
 
The Department of Natural Resources (DNR) Power 
Plant Research Program (PPRP), performed this 
environmental review of the Easton Utilities Plant 
No. 2 project as part of the PSC licensing process.  
DNR used the analysis of potential impacts as the 
basis for establishing final licensing conditions for 
operating the proposed facility 
 
The Maryland Public Service Commission (PSC) 
granted a Certificate of Public Convenience and 
Necessity (CPCN) to Easton Utilities Commission to 
add two dual fuel combustion turbine generating units 
to its Plant No. 2 electrical generating station in the 
town of Easton, Talbot County, Maryland.  The 
combustion turbines, with a total capacity of 
approximately 9 MW, were installed in 2004, under a 
Certificate of Public Convenience and Necessity 
(CPCN) issued on September 23, 2003 (PSC Case 
No. 8956, Order No. 78696) and modified on October 
25, 2004 (Order No. 79571. 
 

Chalk Point 
 
Environmental Review of the Proposed 
Wet Flue Gas Desulfurization (FGD) 
System Project at the Chalk Point 
Generating Station. 
 
Yegnan, J. Ross, D. Mountain, R. Keating, S. 
Schreiner, and P. Hall, Environmental Resources 
Management, Inc., Versar, Inc., and Metametrics, 
Inc., PPSE-10-3, March 2008. NTIS No. 
PB2008110114 
 
 
 
 
 
The Department of Natural Resources Power Plant 
Research Program (PPRP), coordinating with other 
State agencies, performed this environmental review 
of the Chalk Point FGD project as part of the PSC 
licensing process under PSC Case No. 9086.  DNR 

used the analysis of potential impacts as the basis for 
establishing licensing conditions for operating the 
proposed project. 
 
The proposed modification consists of a wet flue gas 
desulfurization  (FGD) system, sulfuric acid mist 
controls, and associated enhancements for the two 
coal-fired units at Chalk Point (Units 1 and 2) 
designed to reduce emissions to comply with 
Maryland’s Healthy Air Act (HAA) enacted in 2006. 
 
Environmental Review of the Proposed 
Selective Catalytic Reduction (SCR) 
System Project at the Chalk Point 
Generating Station.   
 
Yegnan, J. Ross, D. Mountain, R. Keating, S. 
Schreiner, and P. Hall, Environmental Resources 
Management, Inc., Versar, Inc., and Metametrics, Inc., 
PPSE-10-4, March 2008.  NTIS No. PB2008109324 
 
The Department of Natural Resources (DNR) Power 
Plant Research Program (PPRP), coordinating with 
other State agencies, performed this environmental 
review of the Chalk Point SCR project as part of the 
PSC licensing process.  DNR used the analysis of 
potential impacts as the basis for establishing 
licensing conditions for operating the proposed 
facility. 
 
The proposed project consists of installing and 
operating a selective catalytic reduction (SCR) 
system and sorbent injection pollution control 
systems on Unit 1 at Chalk Point designed to reduce 
emissions to comply with Maryland’s Healty Air Act 
(HAA) enacted in 2006. 
 
 
 
 
 
 
 
 

University of Maryland College 
Park 

 
Environmental Review Report for the 
Modification of CPCN Conditions for the 
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Central Steam Plant Upgrade at the 
University of Maryland College Park 
Campus. 
 
H. Wattenbach, M. Garrison, and J. Ross, 
Environmental Resources Management, Inc., PPSE-
UMCP-2, June 2004.  NTIS No. PB2004105853 
 
The Department of Natural Resources (DNR) Power 
Plant Research Program (PPRP), coordinating with 
other State agencies, performed this environmental 
review of the proposed changes during the PSC 
licensing process, pursuant to Section 3-304 of the 
Natural Resources Article of the Annotated Code of 
Maryland.  The environmental review was conducted 
to evaluate the potential impacts to environmental and 
cultural resources from the proposed modification. 

 
The report describes PPRP’s evaluation of the 
environmental and socioeconomic impacts of the 
UMCP facility, summarizes the results of these 
evaluations, and presents recommendations for 
license conditions which have been incorporated into 
UMCP’s CPCN. 

 
Morgantown 

 
Environmental Review of the New 
Auxiliary Boiler at the Morgantown 
Generation Station Case 8949. 
 
R. Keating, D. Mountain, C. Faustini, M. Garrison, , J. 
Ross, J. Giacinto, G. Walters, S. Schreiner, J. Rogers, 
and P. Hall, Environmental Resources Management, 
Inc., and Metametrics, Inc., PPSE-M-01, January 2006. 
 NTIS No. PB2006105821 
 
The Department of Natural Resources (DNR) Power 
Plant Research Program (PPRP), coordinating with 
other State agencies, performed an environmental 
review of the proposed changes during the PSC 
licensing process, pursuant to Section 3-304 of the 
Natural Resources Article of the Annotated Code of 
Maryland.  The environmental review was conducted  
to evaluate the potential impacts to environmental and 
cultural resources from the proposed modification. 
 
This Environmental Review report describes PPRP’s 

evaluation of the environmental and socioeconomic 
impacts of the Morgantown facility, summarizes the 
results of these evaluations, and presents recommended 
licensing conditions which have been incorporated into 
Mirant’s CPCN in Case 8949. 
 
Environmental Review of the Air Pollution 
Control Project at the Morgantown 
Generating Station. 
 
R. Keating, C. Faustini, J. Giacinto, D. Mountain, G. 
Walters, M. Garrison, J. Ross, R. Sawyer, B. Sebastian, 
T. Weissinger, T. Wickstrom, S. Schreiner, J. Dew-
Baxter, G. Rogers, and P. Hall, Environmental  
Resources Management, Inc.,  Versar, Inc., and 
Metametrics, Inc., PPSE-M-02, June 2008.  NTIS No.  
PB2008111438 
 
The Department of Natural Resources Power Plant 
Research Program (PPRP) performed this 
environmental review of the Morgantown Air Pollution 
Control (APC) project as part of the PSC licensing 
process.  PPRP used the analysis of potential impacts to 
establish recommended licensing conditions for 
constructing and operating the proposed APC systems. 
The project was proposed in response to Maryland’s 
Healthy Air Act legislation and will help the 
Morgantown facility achieve required reductions in 
sulfur dioxide and mercury. 
 

Newland Park Landfill 
 
Environmental Review Document 
INGENCO Wholesale Power, LLC 
Landfill Gas-to-Energy Project Newland 
Park Landfill Wicomico County, 
Maryland. 
 
T. Weissinger,  R. Sawyer, D. Goldstein, R. Keating, D. 
Mountain, F. Kelly, C. Mudd, P. Hall, and M. Laskoe, 
Environmental Resources Management, Inc., Versar, 
Inc., Exeter Associates, Inc., and Metametrics, Inc., 
PPSE-NPL-01, June 2006.  NTIS No. PB2006110543 
 
This report describes PPRP’s evaluations of the 
environmental and socioeconomic impacts of the 
proposed INGENCO Wholesale Power ( IWP) 
landfill gas-to-energy generation facility and 
summarizes the results of these evaluations, which 
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served as the basis for the State’s recommended 
licensing conditions for the IWP CPCN.  The 
document includes the analysis of the potential air 
quality, surface water, biological, ground water, 
socioeconomic, cultural, and noise impacts from the 
installation of the new engines. 
 

Catoctin  
 
Environmental Review of the Proposed 
Catoctin Power Project. 
 
R. Keating, D. Mountain, C. Faustini, M. Garrison, J. 
Ross, S. Schreiner, J. Rogers, and P. Hall, 
Environmental Resources Management, Inc.,  Versar, 
Inc., and Metametrics, Inc., PPSE-CAT-01, August 
2006.  NTIS No. PB2006114294 
 
The proposed facility will consist of a natural gas-
fired, nominal 600 megawatt (MW) electric 
generating station.  The combined cycle facility will 
be constructed on a 20-acre parcel located within an 
existing industrial complex owned and operated by 
Eastalco Aluminum Co., a division of Alcoa Inc. 
The Department of Natural Resources (DNR) Power 
Plant Research Program (PPSP), coordinating with 
other State agencies, performed an environmental 
review of the Catoctin project as part of the PSC 
licensing process, pursuant to Section 3-304 of the 
Natural Resources Article of the Annotated Code of 
Maryland (PSC Case Number 8997).  DNR used the 
analysis of potential impacts as the basis for 
establishing recommended licensing conditions for 
operating the proposed facility, pursuant to Section 3-
306 of the Natural Resources Article. 
 
 
 
 
 
 
 
 
Proposed Extension of the Air Quality 
Permit and Water Supply Conditions for 
the Proposed Catoctin Power Project – 
Supplemental Environmental Review 
Document. 
 

R. Keating, C. Faustini, J. Ross, and P. Flynn, 
Environmental Resources Management, Inc., PPSE-
CAT-01S, July 2007.  NTIS No. PB2007111522 
 
In August of 2006, Catoctin Power, LLC informally 
notified the Maryland Department of Natural 
Resources (DNR) Power Plant Research Program 
(PPRP) that it intended to request an extension of the 
air and water related deadlines in the CPCN in order 
to continue pursuit of power purchase agreements that 
would justify the construction of its proposed facility. 

 
The proposed facility will consist of a natural gas-
fired, nominal 600-megawatt (MW) electric 
generating station.  The combined cycle facility will 
be constructed on a 20-acre parcel located within an 
existing industrial complex owned and operated by 
Eastalco Aluminum Co., a division of Alcoa Inc. 
 

Wind Force 
 
Environmental Review of the Proposed 
Windpower Facility at Savage Mountain. 
 
D. Mountain, M. Southland, G. Rogers, F. Kelly, P. 
Hall, and K. Porter, Environmental Resources 
Management, Inc., Versar, Inc., Metametrics, Inc., and 
Exeter Associates, Inc., PPSE-USWF-01, January 2006. 
 NTIS No. PB2007101951 
 
This environmental review summarizes PPRP’s 
evaluation of the potential environmental and cultural 
resource impacts of a proposed windpower plant at 
Savage Mountain, located west of Lonaconing, 
Maryland.  The project would consist of a maximum 
of 25 wind turbines, with a total maximum generating 
capacity of 40 MW.  Detailed evaluation of bird and 
bat impacts lead to recommended licensing conditions 
that required the applicant to perform pre-
construction monitoring and post-construction 
mortality studies. 

 
Clipper 

 
Environmental Review of the Proposed 
Windpower Facility at Allegheny Heights. 
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D. Mountain, M. Southland, G. Rogers, F. Kelly, P. 
Hall, and K. Porter, Environmental Resources 
Management, Inc., Versar, Inc., Metametrics, Inc., and 
Exeter Associates, Inc., PPSE-CWP-01, January 2006.  
NTIS No. PB2007101927 
 
This environmental review summarized PPRP’s 
evaluation of the potential environmental and cultural 
resource impacts of a proposed windpower plant in 
Garrett County, Maryland.  As originally proposed, 
the Allegheny Heights facility would consist of up to 
67 wind turbines, with a total maximum generating 
capacity each, not to exceed the total capacity of 101 
MW; however, Clipper received approval in 2005 to 
build a smaller number of turbines (maximum of 40) 
with larger generating capacity each, not to exceed 
the total capacity of 101 MW. 

 
C.P. Crane 

 
Environmental Review of Proposed Air 
Pollution Control Project at Charles P. 
Crane Generating  Station. 
 
D. Mountain, C. Faustini, D. Goldstein, A. Jarvis, M. 
Garrison, S. Harriott, and  P. Hall, Environmental 
Resources Management, Inc., Versar, Inc., and 
Metametrics, Inc., PPSE-CPC-01, March 2008.  NTIS 
No. PB2008109380 
 
The Department of Natural Resources (DNR) Power 
Plant Research Program (PPRP), performed this 
environmental review of the C.P. Crane Air Pollution 
Control (APC) project as part of the PSC licensing 
process.  DNR used the analysis of potential impacts 
as the basis for establishing final licensing conditions 
for operating the proposed facility, pursuant to 
Section 3-306 of the natural Resources Article. 
 
The proposed modification consists of the addition of 
air pollution control systems for the two-coal fired 
cyclone units at Crane (Units 1 and 2) designed to 
reduce emissions in compliance with Maryland’s 
recently enacted Healthy Air Act (HAA) of 2006. 

 
Eastern Sanitary Landfill  

 

Environmental Review Eastern Landfill 
Gas, LLC Landfill Gas-to-Energy Project 
Eastern Sanitary Landfill Baltimore 
County, Maryland. 
 
D. Goldstein, R. Sawyer, D. Mountain, R. Keating, F. 
Kelly, C. Mudd, and P. Hall, Environmental 
Resources Management, Inc., Versar, Inc., Exeter 
Associates, Inc., and Metametrics, Inc., PPSE-ESL-
01, January 2009 . NTIS No. Unavailable. 
 
The Maryland Public Service Commission (PSC) has 
granted a Certificate of Public Convenience and 
Necessity (CPCN) to the Baltimore County 
Department of Public Works, in cooperation with 
Eastern Landfill Gas, LLC (ELG), an affiliate of 
Potomac Energy Services, Inc. (PES) to install a 
landfill gas-to-energy system at the Baltimore County 
Eastern Sanitary Landfill, located in White Marsh, 
Baltimore County, Maryland. 
 
The Maryland Department of Natural Resources 
(DNR) Power Plant Research Program (PPRP), 
coordinating with other State agencies, performed this 
environmental review of the proposed ELG gas-to-
energy project as part of the PSC licensing process. 

 
Gould Street 

 
Environmental Review of Constellation 
Power Source Generation’s Gould Street 
Reactivation Project. 

 
D. Mountain, R. Keating, A. Yegnan, T. Weissinger, S. 
Schreiner, and P. Hall, Environmental Resources 
Management, Inc., Versar, Inc., and Metametrics, Inc., 
PPSE-GS-01, July 2008. NTIS No. PB2008112925 
 
The Department of Natural Resources (DNR) Power 
Plant Research Program (PPRP), coordinating with 
other State agencies, performed this environmental 
review of the Gould Street Reactivation project as 
part of the PSC licensing process (PSC Case No. 
9124).  DNR used the analysis of potential impacts as  
the basis for establishing recommended licensing  
conditions for the project. 
 
The reactivation project will include restarting the 
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existing Unit 3 boiler which has been shut down since 
January 2003, modifying the steam turbine electric 
generator, installing a new data control system, 
reactivating an existing 250-kilowatt diesel-powered 
emergency generator, and performing other ancillary 
refurbishments at the facility.  The reactivated Unit 3 
will have a nominal rated capacity of 100 megawatts  
(MW) and will be operated as a peaking unit. 
 

Cove Point  
 
Environmental Review of the Proposed 
Cove Point LNG Facility ASU Project. 
  
D. Mountain, C. Faustini, J. Ross, J. Flannery, and M. 
Garrison, Environmental Resources Management, 
Inc.,  PPSE-CPT-01, January 2009 . NTIS No. 
Unavailable. 
 
The Maryland Public Service Commission (PSC) has 
granted a Certificate of Public Convenience and 
Necessity (CPCN) to Dominion Cove Point LNG, 
L.P. (PSC Order No. 80998) to construct an Air 
Separation Unit (ASU) Project at Cove Point, its 
liquefied natural gas (LNG) import terminal in 
Calvert County, Maryland in PSC Case 9055.  The 
Project involves the installation of two ASU units, a 
generating unit (nominal capacity of 12.2 megawatts) 
to power the ASU units, a fuel gas heater, two 
emergency generators, and two storage tanks.  
 
The Maryland Department of Natural Resources 
(DNR) Power Plant Research Program (PPRP), 
coordinating with other State agencies, performed this 
environmental review pursuant to Section 3-304 of 
the Natural Resources Article of the Annotated Code 
of Maryland.  DNR used the analysis of potential 
impacts to establish licensing conditions for operating 
the proposed facility, pursuant to Section 3-306 of the 
Natural Resources Article.  
 
 
 

H.A Wagner 
 
Environmental Review of the Proposed 
Air Pollution Control Project at H.A. 
Wagner Generating Station. 

 

D. Mountain, C. Faustini, J. Flannery, J. Ross, M. 
Garrison, S. Harriott, and P. Hall, Environmental 
Resources Management, Inc., Versar, Inc., and 
Metametrics, Inc., PPSE-HAW-01, January 2009.  
NTIS No.  Unavailable. 
 
The Maryland Public Service Commission (PSC) has 
granted a Certificate of Public Convenience and 
Necessity (CPCN) to Constellation Power Source 
Generation, Inc. (PSC Order No. 81397) to add air 
pollution controls at the H.A. Wagner Generating 
Station (Wagner) in Anne Arundel County, Maryland 
(PSC Case 9083).  The proposed modification 
consists of air pollution control systems for the two 
coal-fired units at Wagner (Units 2 and 3) designed to 
reduce emissions to comply with Maryland’s Healthy 
Air Act of 2006. 
 
 The Maryland Department of Natural Resources 
(DNR) Power Plant Research Program (PPRP), 
coordinating with other State agencies, performed this 
environmental review of the Wagner Air Pollution 
Control project, pursuant to Section 3-304 of the 
Natural Resources Article of the Annotated Code of 
Maryland.  DNR used the analysis of potential 
impacts to establish licensing conditions for operating 
the proposed facility, pursuant to Section 3-306 of the 
Natural Resources Article.  
 

Riverside 
 
Environmental Review of the 
Constellation Power Source Generation, 
Inc. Riverside Reactivation Project.   

 
J. Ross, R. Sawyer, T. Wickstrom, D. Mountain, S. 
Schreiner, and P. Hall, Environmental Resources 
Management, Inc., Versar, Inc., and Metametrics, Inc., 
PPSE-RS-01, January 2009.  NTIS No. Unavailable. 
 
 
 
 
 
On December 21, 2007, Constellation Power Source 
Generation, Inc. (GPSG) applied to the Maryland 
Public Service Commission (PSC) for a Certificate of 
Public Convenience and Necessity (CPCN) to 
reactivate Unit 5 at the Riverside Plant Generating 
Station in Baltimore County, Maryland. 
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The Maryland Department of Natural Resources 
(DNR) Power Plant Research Program (PPRP), 
coordinating with other State agencies, has conducted 
a review of the potential environmental and 
socioeconomic effects of the Reactivation Project as 
part of the PSC licensing process.   DNR used the 
analysis of potential impacts as the basis for  
establishing recommended  licensing conditions for 
approval of the Riverside Plant Unit 5 Reactivation 
Project.  
 
 

SITE SPECIFIC MONITORING  
PROGRAMS 

 
 
Faulkner Fly Ash Storage Facility 

 
Evaluation of the Efficiency of the Passive 
Water Treatment Systems at the 
Faulkner Fly ash Storage Site Charles 
County,  Maryland. 
 
M. Erbe, R. Guynn, and R. Keating, Environmental 
Resources Management, Inc., PPRP-FFAS-06-1, May 
2006.  NTIS No. PB2006110482 
 
The Faulkner Fly Ash Storage Facility in Charles 
County, Maryland was established in 1970 to handle 
the large quantities of CCPs produced at the nearby 
Morgantown Generating Station. 
 
In December 2002, Mirant installed three passive 
water treatment systems (systems A, C, and F) at the 
facility in order to treat the acidity, metals, and sulfate 
in the leachate-impacted ground water. 
 
At the request of the MDE, PPRP initiated research in 
2004 to determine the efficacy of the water treatment 
systems to remove sulfate. 
 
Evaluation of Long-Term Surface Water 
and Ground Water Quality at the 
Faulkner Fly Ash Storage Site Charles 
County, Maryland. 
 
M. Erbe, R. Guynn, and R. Keating, Environmental 

Resources Management, Inc., PPRP-FFAS-06-2, May 
2006.  NTIS No. PB2006110481 
 
The Faulkner Fly Ash Storage Facility in Charles 
County, Maryland was established in 1970 to handle 
the large quantities of CCPs produced at the nearby 
Morgantown Generating Station. 
 
The study results indicated that ground water quality 
downgradient of the CCP fill areas is in a relatively 
steady-state condition with little improvement of 
sulfate concentrations likely to occur over an 
extended period of time. 
 
While the downstream benefits of these treatment 
systems have yet to be fully realized, upstream 
potions of the tributaries to Zekiah Swamp Run have 
shown significant water quality improvements 
(decreases in sulfate, acidity and metals and modest 
pH increases).  Ground water and surface water 
modeling indicates that the concentrations of sulfate 
in on-site tributaries to Zekiah Swamp Run are not 
expected to increase beyond their current levels. 
 

Cove Point 
 
Cove Point LNG Terminal Expansion 
Project Risk Study. 
 
R. Mclean, Power Plant Research Program, PPRP-CPT-
01, June 2006.  NTIS No. PB2007101953 
 
The owners of the Cove Point LNG facility located in 
Calvert County, Maryland, Dominion Cove Point 
LNG, L.P. (Dominion), filed an application with the 
Federal Energy Regulatory Commission (FERC) in 
April 2005 to expand operations at the Cove Point 
Facility. 
 
FERC evaluated the environmental impacts related to 
the proposed expansion and issued its draft  
 
 
Environmental Impact Statement (EIS) in October 
2005.  After reviewing the draft EIS, PPRP identified 
the need for an independent and comprehensive 
evaluation of potential human health risks to nearby 
communities and risk to the Calvert Cliffs Nuclear 
Power Plant that would result from the proposed 
expansion. 
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In summary, the study concludes that the quantified 
risks to populations and facilities, including Calvert 
Cliffs Nuclear Power Plant, fall within a range 
considered acceptable relative to available industry 
criteria, including the U.S. Nuclear Regulatory 
Commission regulatory standards. 
 
Deep Creek Hydroelectric Project 

 
Youghiogheny River Temperature 
Enhancement Protocol for Operating 
Deep Creek Hydroelectric Station:  
Model Development and Results for 1995-
2005. 
 
S. Schreiner, J. Dew-Baxter, and C. Bruce, Versar, Inc., 
PPRP-DC-5, August 2006.  NTIS No. 2007105568 
 
The Maryland Department of Natural Resources 
(DNR) Power Plant Research Program evaluated the 
use of hydroelectric releases to provide flows to 
moderate elevated Youghiogheny River temperatures 
to enhance trout habitat.  A model and protocol for 
predicting maximum daily river temperature during 
summer was developed for the Deep Creek 
Hydroelectric Station (DCHS) using river flow, water 
temperature, maximum daily air temperature, and  
cloud cover in the region of the DCHS.  The 
prediction model consists of a series of equations 
used by DCHS operators during the morning and 
early afternoon to predict temperature in the river.  
Operators use these predictions to determine whether 
a release is needed to lower the water temperature for 
trout habitat. 
 
Implementation of the temperature enhancement 
protocol between 1995 and 2005 was successful at 
maintaining lower temperatures than would otherwise 
have occurred in the river without the releases.  
Further improvements in maintaining lower river  
 
 
temperatures are possible by increasing effective 
operator training in implementing the protocol for 
necessary water releases.  Minor changes in the 
protocol would also improve the temperature 
enhancement plan. 
 

Environmental Review of the Proposed 
Coal Barge Unloading Facility at the 
Morgantown Generating Station.  [In-
Progress] 
 
Environmental Review of the Proposed 
Coal Barge Unloading Facility at the 
Charles P. Crane Generating Station.  
[In-Progress] 
 
Environmental Review of Proposed Air 
Pollution Control Project at Brandon 
Shores.   [In-Progress] 
 
Environmental Review of the Air 
Pollution Control Project at the 
Dickerson Generating Station.   [In-
Progress] 
 
 

RADIOLOGICAL MONITORING 
AND  NUCLEAR EVALUATIONS 
 
Environmental Radionuclide 
Concentrations in the Vicinity of the 
Calvert Cliffs Nuclear Power Plant and the 
Peach Bottom Atomic Power Station: 2002-
2003. 
 
T. Jones, and R. McLean, Versar, Inc. and Power Plant 
Research Program, PPRP-R-29, December 2005.  NTIS 
No. PB2006101696 
 
This report, Environmental Radionuclide 
Concentrations in the Vicinity of the Calvert Cliffs 
Nuclear Power Plant and the Peach Bottom Atomic 
Power Station:  2002-2003, contains the results of 
monitoring and research programs conducted by the 
Maryland Department of Natural Resources, Power 
Plant Research Program (PPRP), to evaluate the fate 
and effects of radionuclides released from the Calvert 
Cliffs Nuclear Power Plant and the Peach Bottom 
Atomic Power Station in 2002 and 2003. 
 
Environmental Radionuclide 
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Concentrations in the Vicinity of the 
Calvert Cliffs Nuclear Power Plant and the 
Peach Bottom Atomic Power Station: 2004-
2005. 
 
T. Jones, B. Hood, and R. McLean, Versar, Inc. and 
Power Plant Research Program, PPRP-R-30, April, 
2008.  NTIS No. PB2008110132 
 
The Maryland Power Plant Research Program monitors 
concentrations of natural, weapons-related, and power 
plant-produced radionuclides in environmental samples 
collected from Chesapeake Bay in the vicinity of the 
Calvert Cliffs Nuclear Power Plant (CCNPP) and from 
the Susquehanna River- Chesapeake Bay system in the 
vicinity of Peach Bottom Atomic Power Station 
(PBAPS).  The purpose of this monitoring is to 
determine the fate, transport, and potential effects of 
radionuclides released from power plants.  This report 
describes monitoring activities and data collected 
during the 2004 and 2005 calendar years and is the 17th 
in a series that documents results of monitoring studies 
conducted at CCNPP since 1975 and at PBAPS since 
1979. 
 

 
TRANSMISSION LINES   

 
 
 
Status Report on Investigations of Potential 
Human Health Effects Associated with 
Power Frequency Electric and Magnetic 
Fields. 
 
D. Hill, Hill Consulting,  PPSE-T-44, October 2006.  
NTIS No. PBPB2007105593 
 
This report, “Status Report on Investigations of 
Potential Human Health Effects Associated with Power 
Frequency Electric and Magnetic Fields,” produced by 
the Power Plant Research Program, is the most recent of 
a continuing series of reports that reviews recently 
published research and related developments about  
health effects associated with exposure to power 
frequency electric and magnetic fields (EMF).  The 
purpose of these reports is to provide the Maryland 
Public Service Commission with the latest information  
regarding the human health effects of exposure to EMF 

as part of its ongoing assessment of the need for 
regulations to ensure the safety on Maryland Citizens. 
 
 

ECONOMIC STUDIES & 
ALTERNATIVE ENERGY 

SOURCES 
 
Inventory of Renewable Energy 
Resources Eligible for the Maryland 
Renewable Energy Portfolio Standard. 
 
J. McVeigh, J. Cohen, K. Porter, C. Mudd, K. Porter, 
and M. Lee, Princeton Energy Resources International, 
LLC and Exeter Associates, Inc., PPES-06-01, June 
2006.  NTIS No. PB2006110517 
 
The purpose of this analysis and report is to quantify 
the existing resources eligible to meet the Maryland 
renewable energy portfolio standard (RPS) and begin 
to assess how much, if any, additional renewable 
generating capacity will need to be constructed in 
order to meet those requirements.  An inventory of 
eligible resources was developed to assess the 
availability of renewable resources to meet not only 
the renewable energy portfolio standard in Maryland, 
but also to assess the availability of resources for 
renewable policies established in Delaware, New 
Jersey, Pennsylvania, and the District of Columbia. 
 
The Potential for Biomass Cofiring in 
Maryland 
 
S. Estomin, and M. Lee, Princeton Energy Resources 
International, LLC and Exeter Associates, Inc., PPES-
06-02, March  2006.  NTIS No. PB2006105820 
 
Cofiring biomass resources is a viable option for 
coal-fired power plants to allow the use of renewable 
resources with existing capital infrastructure.  There 
are 16 coal-fired facilities in Maryland that can be 
considered candidates for biomass cofiring.  This 
report provides information on Maryland’s coal-fired 
power plants and identifies the best candidates for 
cofiring.  The feasibility of cofiring at each of 
Maryland’s facilities is based on the type of boiler, 
assessment of the technologies in use, the availability 
of biomass resources, the capital costs to retrofit coal 
facilities, and the environmental benefits from 
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cofiring. 
 
Inventory and Analysis of Combined 
Heat & Power Systems in Maryland. 
 
S. Estomin, and M. Lee, Princeton Energy Resources 
International, LLC and Exeter Associates, Inc., PPES-
06-03, April 2006.  NTIS No.PB2006109185 
 
This report establishes a profile of existing combined 
heat and power (CHP) facilities in Maryland and 
assesses the potential for implementing additional 
CHP projects in the various regions of the State.  The 
report provides an overview of the CHP permitting 
process that the developer faces and the agencies that 
the developer will need to contact prior to 
construction (e.g., the Maryland Public Service 
Commission; the Department of Natural Resources, 
Power Plant Research Program; and the Maryland 
Department of Environment, Air and Radiation 
Management Administration).  Maryland’s power 
plant licensing, construction, and operating 
requirements depend on specific project 
characteristics; therefore, this report documents the 
Certificate of Public Convenience and Necessity 
(CPCN) and CPCN exemption processes; and as well, 
familiarizes the potential developer with the 
fundamentals of the air quality construction and 
operating permitting process. 
 
Forecasted Electric Energy Consumption 
and Peak Demands for Maryland. 
 
S. Estomin, D. Chen, and M. Lee, Exeter Associates, 
Inc., PPES-06-04, December  2006.  NTIS No. 
PB2007107342 
 
This report presents the results of an econometric 
forecast of electric energy consumption in Maryland 
through 2015.  Summer and winter peak demand 
projections through 2015 are also presented.  Separate 
econometric models were developed for residential, 
commercial/industrial, and streetlighting electricity 
use and electric company use and losses.  Peaks 
demand projections were developed using a non-
econometric approach.  In addition to State-level 
projections, projections for five defined regions in the 
State are presented. 
 
 

CUMULATIVE 
ENVIRONMENTAL IMPACT 

STUDIES  
 
 
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 
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 fourteen 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 13, January 2006 
            NTIS No. PB2006101641 
PPRP-CEIR-Volume 14, February 2008 
 NTIS No.  PB2008107939 

 
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. 
 



Abstracts of Recent Reports, 2004-2008 
 

 
 16 

ACID DEPOSITION 
STUDIES 

 
An Examination of the Factors that 
Control Methylmercury Production and 
Bioaccumulation in Maryland Reservoirs. 
 
C. Gilmour, R. Mason, A. Heyes, and M. Castro, 
Smithsonian Environmental Research Center, 
Department of Marine Sciences, University of 
Connecticut, Chesapeake Biological Laboratory, 
University of Maryland, Center for Environmental 
Science and Appalachian Laboratory University of 
Maryland, Center for Environmental Science,  
MANTA-AD-08-1, March 2008.  
 
Human, wildlife and regulatory concerns prompted this 
study into the factors hat affect the accumulation of 
methylmercury (MeHg) in fish in Maryland lakes and 
reservoirs.  The Maryland Department of  the 
Environmental (MDE) issued fish consumption 
advisories for all freshwater lakes in Maryland in 
December, 2001.  Maryland watersheds receive 
elevated rates of mercury (Hg) deposition, and 
deposition rates appear to vary substantially across the 
state.  Watersheds across the state also have different 
abilities to convert inorganic mercury into MeHg, the 
form that accumulates in food webs.  Some of these 
factors may be controllable through emissions 
regulations, or by reservoir or land use management.  
The overall study objective is to provide the state of 
Maryland with information to aid in management of 
MeHg  bioaccumulation in fish in Maryland reservoirs. 
 
Methylmercury Concentrations in Fish 
from Tidal Waters of the Chesapeake Bay. 
 
R. Mason, University of Maryland Center for 
Environmental Science, Chesapeake Biological 
Laboratory, CBWP-MANTA-AD-04-1, November 
2004.  NTIS No. PB2005102440 
 
Concerns for human and ecosystem health have 
provided a basis for the increased attention on studying 
mercury (Hg) in the environmental.  Public health 
warnings and guidelines for consumption of fish with 
elevated levels of methylmercury (MeHg) have been 
issued by many organizations.  A MeHg-based fish 
consumption advisory was issued by Maryland 

Department of the Environment (MDE) in late 2001 
based on measurements of MeHg in largemouth bass 
from MD reservoirs (Mason and Sveinsdottir, 2003) 
and other fish sampled by Maryland Department of 
Environment (MDE).  Atmospheric deposition of HG in 
Maryland is higher than in most other regions of the 
USA (Mason et al., 2000) and thus, based on the 
assumed higher HG input, there is an expectation that 
fish should have higher HG levels. 
 
The sources of Hg to aquatic systems are both natural 
and anthropogenic.  However, the most important 
source of MeHg is not external but is in situ production 
within aquatic systems by sulfate-reducing bacteria 
(Benoit et al., 2003). 
 
The results of this initial limited study indicate that 
there are a number of variables that correlate with fish 
MeHg concentration and that there is variability among 
species with similar diets.  In addition, this study shows 
that the assumption, which is often made, that 
essentially all the Hg in fish muscle tissue is MeHg is 
not valid for some of the species identified here. 
 
 

GENERAL POWER PLANT 
RELATED ISSUES 

 
 
Maryland Biological Stream Survey 2000-
2004, Volume III: Ecological Assessment of 
Watersheds Samples in 2002. 
 
N. Roth, M. Southerland, G. Rogers, and J. Volstad. 
Versar, Inc., CBWP-MANTA-EA-04-1, March 2004.  
NTIS No. PB2005102333 
 
This report presents the results of sampling conducted 
in 2002 by the Maryland Biological Stream Survey 
(MBSS or the Su5rvey) to assess the “state of the 
streams” throughout Maryland.  The year 2002 was the 
third of five years of sampling planned for the second 
round of the Survey.  Results for each year of Round 
Two will be reported annually and a summary report 
will be published when Round Two sampling is 
completed. 
 
Maryland Stream Waders Sample Year 
2003 Report. 



Abstracts of Recent Reports, 2004-2008 
 

 
 17 

 
D. Boward, and R. Bruckler, Department of Natural 
Resources , MANTA Division, CBWP-MANTA-EA-
04-2, April 2004.  NTIS No. PB2005102927 
 
This is the forth in a series of annual reports on 
Maryland’s Stream Waders statewide volunteer stream 
monitoring program managed by the Maryland 
Department of Natural Resources’ (DNR) Monitoring 
and Non-tidal Assessment Division (MANTA).  Stream 
Waders data are intended to supplement those collected 
for the Maryland Biological Stream Survey (MBSS) by 
DNR and University of Maryland biologists.  This 
report provides an overview of the Program and 
summarizes results from sample year 2003. 
 
Maryland Biological Stream Survey 2002 
Quality Assurance Report. 
 
G. Rogers, D. Baxter, J. Volstad, N. Roth, and M. 
Southerland, Versar, Inc., CBWP-MANTA-EA-04-3.  
June 2004.  NTIS No. PB2002107616 
 
This report, Maryland Biological Stream Survey, 2002 
Quality Assurance report, was prepared by Versar, Inc. 
and supports the Maryland Department of Natural 
Resources’ Maryland Biological Stream Survey 
(MBSS).  A major goal of the MBSS is to assess the 
ecological condition of Maryland’s streams, with a 
particular focus on biological resources, but also 
evaluating water chemistry and physical habitat.  This 
annual report presents results of the Quality 
Assurance/Quality Control (QA/QC ) activities of the 
2002 MBSS. 
 
 
 
 
 
 
Maryland Biological Stream Survey 2003 
Quality Assurance Report. 
 
G. Rogers, J. Volstad, N. Roth, and M. Southerland, 
Versar, Inc., CBWP-MANTA-EA-04-4.  June 2004.  
NTIS No. PB2005102766 
 
This report, Maryland Biological Stream Survey, 2003 
Quality Assurance report, was prepared by Versar, Inc. 

and supports the Maryland Department of Natural 
Resources’ Maryland Biological Stream Survey 
(MBSS).  A major goal of the MBSS is to assess the 
ecological condition of Maryland’s streams, with a 
particular focus on biological resources, but also 
evaluating water chemistry and physical habitat.  This 
annual report presents results of the Quality 
Assurance/Quality Control (QA/QC ) activities of the 
2003 MBSS. 
 
Maryland Biological Stream Survey 2000-
2004, Volume IV: Ecological Assessment of 
Watersheds Samples in 2003. 
 
N. Roth, M. Southerland, G. Rogers, and J. Volstad. 
Versar, Inc., CBWP-MANTA-EA-05-1, January 2005. 
NTIS No. PB2005107088 
 
This report presents the results of sampling conducted 
in 2003 by the Maryland Biological Stream Survey 
(MBSS or the Survey) to assess the “state of the 
streams” throughout Maryland.  The year 2003 was the 
fourth of five years of sampling planned for the second 
round of the Survey.  Results for each year of Round 
Two will be reported annually and additional summary 
volumes will be published when Round Two sampling 
is completed in 2004. 
 
Maryland Biological Stream Survey 2000-
2004, Volume VI: Laboratory Field and 
Analytical Methods. 
 
N. Roth, J. Volstad, L. Erb,  E. Weber, P. Kazyak, S. 
Stranko, and D. Boward, Versar, Inc., and Department 
of Natural Resources, MANTA Division, CBWP-
MANTA-EA-05-3, July 2005. NTIS No. 
PB2007109515 
 
 
 
The Maryland Biological Stream Survey (MBSS) is a 
statewide probability-based sample survey for assessing 
the status and trends in the water chemistry, physical 
habitat, and biological condition of wadeable, non-tidal 
streams in Maryland. 
 
This Volume describes in detail the field, laboratory, 
and analytical methods for the 2000-2004 MBSS, 
including estimators of stream condition at multiple 
spatial scales, from individual watersheds to the entire 
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state.  Methods for integrating results from additional 
sample programs with MBSS are provided, including 
the combination of MBSS and County estimates of 
stream condition. 
 
Maryland Biological Stream Survey 2000-
2004, Volume VII: Statewide and Tributary 
Basin Results. 
 
M. Southland, L. Erb, G. Rogers, and P. Kazyak, 
Versar, Inc., and Maryland Department of Natural 
Resources, MANTA Division, CBWP-MANTA-EA-
05-4, July 2005. NTIS No. PBPB2007109516 
 
This Volume reports on the stream conditions statewide 
and in Maryland’s Tributary Strategy Basins as 
described by the findings of the 2000-2004 (Round 2) 
Maryland Biological Stream Survey (MBSS).  The 
Tributary Basins were developed as part of Maryland’s 
Tributary Strategy Teams. 
 
The results confirm that a large proportion of our 
streams are in poor condition and many more are in 
worse condition that we desire.  The first step in 
“fixing” these streams is determining why they are 
“broken.”  The MBSS is pursuing stressor identification 
(i.e., the diagnosis of stream problems) for the degraded 
streams identified in this volume to support stream 
protection and restoration efforts by Maryland DNR, 
MDE, and other organizations (see Volume 14 
Stressors Affecting Maryland Streams).  These results 
also show where Maryland streams are in their best 
condition (IBIs>4 or higher).  These streams warrant 
special attention for protection as well (see Volume 9 
Stream and Riverine Biodiversity). 
 
 
 
 
 
Maryland Biological Stream Survey 2000-
2004, Volume VIII: County Results. 
 
P. Kazyak, A. Brindley, and M. Southerland, Maryland 
Department of Natural Resources, MANTA Division 
and Versar, Inc., CBWP-MANTA-EA-05-5, July 2005. 
NTIS No. PB2007109517 
 
One of the most important potential uses of the 
Maryland Biological Stream Survey (MBSS) is at the 
local level, by citizens and county governments.  

Recognizing this importance, this volume assessing 
2000-2004 MBSS data was prepared to highlight survey 
results in a form most useable by local governments.  
Among all counties in Maryland, Queens Anne’s 
County had the highest Combined Biotic Index (CBI) 
score (3.49), with an overall stream health rating of  
Fair.  Other counties in the top five included Charles, 
Carroll, St. Mary’s, and Talbot.  In contrast, Baltimore 
City had the lowest average CBI (2.18), with an overall 
stream integrity rating of Poor. 
 
The information contained here should help 
policymakers, planners, and others justify and guide 
natural resource conservation and restoration efforts in 
Maryland.  In addition, the findings presented here may 
help guide other restoration efforts into the most needed 
areas, especially those associated with the Chesapeake 
Bay. 
 
Maryland Biological Stream Survey 2000-
2004, Volume 1X: Aquatic Biodiversity.  
 
P. Kazyak, J. Kilian, S. Stranko, M. Hurd, D. Boward, 
C. Millard, and A. Schenk, Maryland Department of 
Natural Resources, MANTA Division, CBWP-
MANTA-EA-05-6, July 2005.  NTIS No. 
PB2007109518 
 
One of the most important potential uses of the 
Maryland Biological Stream Survey (MBSS) is to 
support stream and riverine biodiversity management  
in the State.  Recognizing this importance, this volume 
was prepared to highlight biodiversity findings from the  
 
 
 
 
 
 
MBSS as well as other sources and to contribute to 
DNR’s Wildlife Diversity Conservation Plan for 
conserving non-game species in Maryland.  More than 
2,500 quantitative MBSS site and other qualitative data 
were assembled and assessed to provide one of the most 
detailed, broad-scale accounts of freshwater 
biodiversity and associated habitats available in the 
United States. 
 
In total, the ranking exercise clearly identified that 
aquatic biodiversity protection is warranted on a 
widespread basis so that ecosystem goods and services 
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can be maintained and ultimately improved for the 
benefit of the state’s citizenry.  Given this fact, focusing 
on public lands alone will be insufficient to protect 
aquatic biodiversity in Maryland.  Current Chesapeake 
Bay and Coastal Bays restoration and protection efforts  
provide a unique opportunity for freshwater biodiversity 
conservation.  In the Maryland portions of these 
ecosystems, it may be appropriate to target waters 
inhabited by rare or imperiled species to benefit both 
freshwater biodiversity and estuarine health.  To aid in 
that process, threats to freshwater biodiversity were 
ranked by watershed, and conservation actions were 
linked to those threats to provide managers with a list of 
possible beneficial actions. 
 
Maryland Biological Stream Survey 2000-
2004, Volume X: Riparian Zone 
Conditions.  
 
M. Kine, R. Hilderbrand, and A. Hairston-Strang, 
University of Maryland Appalachian Laboratory and  
Maryland Department of Natural Resources, MANTA 
Division, CBWP-MANTA-EA-05-7, July 2005.  NTIS 
No. PB2007109519 
 
During the 2000-2004 MBSS, 58% of stream miles had 
50 m wide or greater vegetated riparian buffer areas, 
statewide.  Forests were the most common (68% of 
sites) land use adjacent to buffers, followed by 
cropland, pavement, and mowed lawn.  The most 
common buffer brakes were pasture and cropland.  
Other frequently found severe breaks included 
impervious surfaces and storm drains, which would 
preclude and natural treatment as water passed through   

 
 
 
 
buffer areas.  Although infrequent, instances of 
suspected raw sewage reaching streams were also 
recorded.  The types and extent of buffer breaks found 
varied greatly by county.  Counties where agricultural 
land use (e.g., Carroll, Washington, Worchester, 
Wicomico) was common tended to have pastureland 
and crop areas included in buffer areas, along with dirt 
roads.  Buffer breaks in more urban counties (e.g., 
Baltimore County, Baltimore City, Harford, Prince 
Georges) tended to have breaks from storm drains and 
other impervious drainages, including concrete-lined 
ditches. 

 
In addition to reporting on the extent and condition of 
riparian buffers, this volume also summarizes MBSS 
results for, shading, channel alteration, invasive plants, 
rootwads and large woody debris, and beaver activity. 
 
Maryland Biological Stream Survey 2000-
2004, Volume X1: Sentinel Site Network. 
 
A. Prochaska, Maryland Department of Natural 
Resources, MANTA Division, CBWP-MANTA-EA-
05-8, July 2005.  NTIS No. PB2007109520 
 
Assess natural year-to-year variability in stream 
conditions requires high quality streams with minimal 
anthropogenic influences.  Although there are no longer 
any pristine streams in Maryland;, the Maryland 
Biological Stream Survey (MBSS) has identified and 
monitored minimally impacted streams that represent 
all regions (i.e., Coastal Plain – eastern shore, Coastal 
Plain – western shore, Eastern Piedmont, and 
Highlands) and stream order (1st  through 3rd) in 
Maryland from 2000-2004.  In natural streams, annual 
and seasonal variations in precipitation are important 
factors affecting water quality and the quantity and 
quality of physical habitat available to aquatic 
organisms.  Stress caused by these changes can have 
drastic effects on both fish and benthic 
macroinvertebrate communities.  Based on precipitation 
data collected and compiled by NOAA (1999-2003), 
annual precipitation totals, and subsequently the 
departures from normal, were all below normal for all 
regions of Maryland in 2001.  In 2002, drought 
conditions continued to worsen from January through  
 
 
 
 
the late summer.  During the latter part of 2002 
(October – December), conditions improved 
significantly as wetter than normal conditions were 
observed, ending the drought emergency in Maryland. 
 
Maryland Biological Stream Survey 2000-
2004, Volume XIV: Stressors Affecting 
Maryland Streams.  
 
M. Southerland, L. Erb, G. Rogers, R. Morgan, K. 
Eshleman, M. Kline, K. Kline, S. Stranko, P. Kazyak, J. 
Kilian, J. Ladell, and J. Thompson, Versar, Inc. 
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University of Maryland Appalachian Laboratory and  
Maryland Department of Natural Resources, MANTA 
Division, CBWP-MANTA-EA-05-11, July 2005.  NTIS 
No. PB2007109521 
 
This volume uses the data collected by the MBSS since 
1994 to identify the stressor (e.g., individual pollutants, 
physical habitat changes, invasive species, and general 
factors such as land use) that are affecting Maryland’s 
streams.  To the surprise of no one, a large proportion 
of our streams are in poor condition and many more are 
in worse condition that we desire.  The first step in 
“fixing” these streams is determining why they are 
“broken.”  Identifying stressors is critical to meeting  
Clean Water Act mandates and developing management 
actions that can restore or protect the desired condition 
of streams. 
 
Important results include the strong effect that 
acidification (especially low acid neutralizing capacity, 
ANC) has on both fish and benthic macroinvertebrate 
communities.  Aquatic non-natives and invasive plants 
are the stressors affecting the greatest number of stream 
miles statewide (more than 50%).  Nutrient pollution 
also affects Maryland streams as evidenced by the 
strong relationship between sensitive benthic taxa 
(Ephemeroptera, Plecoptera, and Trichoptera) and the 
ratio of total nitrogen (TN) to total phosphorus (TP).  
The percentage of agricultural land use is a good 
predictor of nitrate levels in streams.  Degradation of 
instream physical habitat is the stressor most often 
resulting in the loss of individual fish species. 
 
Valuing Timber and Carbon Sequestration 
in Maryland Using MD-GORCAM.  PPRP-
145 [In-Progress] 
 




