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ABSTRACT 

The Maryland Public Service Commission (PSC) has granted a Certificate 
of Public Convenience and Necessity (CPCN) to Catoctin Power, LLC, a 
wholly owned subsidiary of Sempra Energy Resources to construct and 
operate a new generating station located in the south-central portion of 
Frederick County, Maryland, approximately 1.25 miles north of 
Adamstown, Maryland.  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 facility cooling water will be 
delivered to the facility by pipeline.  At publication, Catoctin Power has 
not selected a source of cooling water but has proposed two options: 1) 
interconnection with Frederick County’s infrastructure to obtain treated 
effluent from the Ballenger Creek Wastewater Treatment Plant (WWTP) or 
2) direct withdrawal from the Potomac River.  Should Catoctin Power 
choose to obtain water from the Potomac River, Catoctin will meet the 
Potomac River consumptive use regulations by providing upstream low 
flow augmentation storage for release during periods of low flow in the 
Potomac River. 

The Department of Natural Resources (DNR) Power Plant Research 
Program (PPRP), 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.  DNR’s recommendations 
were in concert with the Departments of Environment, Agriculture, 
Business and Employment Development, Planning, and Transportation, 
and the Maryland Energy Administration.   
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ES.0 EXECUTIVE SUMMARY  

The Maryland Public Service Commission (PSC) has granted a Certificate 
of Public Convenience and Necessity (CPCN) to Catoctin Power, LLC, a 
wholly owned subsidiary of Sempra Energy Resources to construct and 
operate a new generating station located in the south-central portion of 
Frederick County, Maryland, approximately 1.25 miles north of 
Adamstown, Maryland.  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 (PPRP), 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.  DNR’s recommendations 
were in concert with the Departments of Environment, Agriculture, 
Business and Employment Development, Planning, and Transportation, 
and the Maryland Energy Administration.   
 
PPRP’s review of the potential environmental and socioeconomic impacts 
from the proposed Catoctin project were based on information filed by the 
company in its CPCN application, the August 20, 2004 supplemental 
filing, and its responses to DNR Data Requests Nos. 1 through 8.   The key 
elements of PPRP’s analyses and findings are briefly summarized below.   

ES.1   AIR QUALITY  

The proposed project is considered a major source and triggers Prevention 
of Significant Deterioration (PSD) and Nonattainment New Source Review 
(NA-NSR) permitting requirements for SO2, NOx, CO, and PM, and 
therefore the proposed units are subject to Lowest Achievable Emission 
Rate (LAER) for NOx and VOCs and Best Available Control Technology 
(BACT) for NOx, SO2, CO, and PM.  The proposed control measures for 
the combustion turbines (CTs) include dry low-NOx combustion (DLN) 
technology, dry low-NOx burners on the duct burners, and selective 
catalytic reduction (SCR) technology to limit NOx emissions to 2.0 parts 
per million by dry volume (ppmvd) when there is no duct burning, and 
2.5 ppmvd when duct burning (1-hour averages).  To control SO2 and PM 
emissions, the CTs will use naturally low- sulfur fuel (natural gas), and 
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good combustion practices to limit SO2 emissions to 6.7 lb/hr, and PM 
emissions to 21.1 lb/hr.  The CTs will be equipped with oxidation 
catalysts to limit CO emissions to 2.0 ppmvd with duct burning and 3.0 
ppmvd without duct burning, and VOC emissions to 0.7 ppmvd with duct 
burner and 1.3 ppmvd @ 15% O2 without duct burner.  The emissions 
from the cooling tower will be controlled by using high efficiency drift 
eliminators which will reduce particulate matter less than 10 micron 
(PM10) to 0.71 lb/hr.  The emission rates achieved by the proposed 
control systems represent BACT and LAER for the project, and that these 
emission rates will allow the project to comply with applicable state and 
federal air quality requirements. 

Dispersion modeling was preformed to determine compliance with 
applicable ambient air quality standards for each criteria pollutant with a 
significant emissions increase from the proposed project (NO2, SO2, PM, 
and CO).  Based on the information provided by the applicant, it was 
concluded that criteria pollutant impacts will comply with air quality 
standards.  For all pollutants, modeled impacts are less than designated 
significance thresholds both in the immediate vicinity of the plant and at 
the nearest PSD Class I areas that include the Shenandoah National Park. 

ES.2  WATER SUPPLY 

The proposed facility will need water primarily for makeup in the wet 
cooling tower.  Re-circulating water will be used in mechanical draft 
cooling towers to provide cooling for condensing the steam turbine 
exhaust.  Water lost from the cooling system through evaporation or 
discharge will be replenished using makeup water.  The source of the 
makeup water will be either reclaimed water from the Ballenger Creek or 
planned McKinney Wastewater Treatment Plant (WWTP), or surface 
water from the Potomac River.  Of these sources, Catoctin Power’s 
preferred water supply alternative is use of reclaimed water.   However, if 
Catoctin Power is unable to obtain water from Frederick County, its 
secondary alternative is to obtain water directly from the Potomac River.   
Use of river water will trigger regulations governing consumptive use of 
water resources in the Potomac River basin (COMAR 26.17.07).  Catoctin 
Power has proposed to meet the consumptive use regulations by 
providing low flow augmentation storage upstream of the power plant to 
augment river flow during low-flow conditions, and release water from 
storage during low flow periods.  Further, Catoctin Power committed in 
their CPCN application to meet these requirements regardless of the 
source of water used because both water sources are derived from the 
Potomac River Basin. 
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ES.3 AQUATIC AND TERRESTRIAL RESOURCES  

No significant impacts in surrounding surface water quality or quantities 
are expected during construction or operation of the on-site facility.  
Impacts to the Potomac River could result from construction of water 
supply intake and wastewater discharge structures if the direct water 
supply/wastewater discharge alternative is selected.  The primary 
construction impact to water quality in the Potomac River under this 
scenario would be increased turbidity during dredging and 
intake/discharge structure installation activities.  Consumptive water use 
by the facility will have a negligible effect on riverine aquatic habitat or on 
the ability of downstream water suppliers to maintain the minimum 
environmental flow-by because Catoctin will provide low flow 
augmentation to the Potomac River during low flow periods.   

General site preparation and construction activities will have minimal 
land impacts in part due to previous land clearing activities and ongoing 
property maintenance.  Clearing and construction of the project will not 
cause significant environmental impacts, due to the previously altered 
state of the project area.  No natural areas of native vegetation will be 
cleared.  Effects on wetlands from both the construction and operation of 
the facility are anticipated to be negligible. 

The proposed project site does not contain critical habit for wildlife 
species, therefore no significant adverse impacts to wildlife resources will 
occur as a result of construction and operation of the facility.  No noise 
sensitive wildlife is known to occur on-site or in the vicinity of the site. 

ES.4 LINEAR FACILITES 

Catoctin Power has proposed the construction of several linear facilities, 
including a natural gas pipeline and various water supply/wastewater 
discharge pipelines.  The proposed a natural gas pipeline route is 
contained within the southernmost of two transmission line rights-of-way 
that run from the Doubs Substation to the Eastalco facility.  Impacts to 
terrestrial habitats from the construction of the natural gas right-of-way 
are expected to be minimal.  Because the secondary water supply and 
discharge alternative utilizes the Potomac River, all proposed routes (with 
the possible exception of Route B) go through the C&O Canal National 
Historical Park.  As a result, construction and operation of a water supply 
and discharge pipeline will require a permit from the NPS.  Impacts to 
forested habitat and small wetland areas the proposed routes could occur.  
No impacts to threatened or endangered species are expected along either 
route.   
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ES.5  SOCIOECONOMIC AND CULTURAL IMPACTS 

Employment and income impacts from construction of the proposed 
facility would be modest relative to the economy of Frederick County, 
amounting to 431 person-years of employment and more than $20 million 
of income annually over the construction period.   Operation of the facility 
would have a small, though permanent effect upon the Maryland 
economy.  Neither construction nor operation is expected to have any 
effect on the population and housing trends of Frederick County.   

During construction, trucks plus vehicular traffic from the south and west 
would access the site from US 15 via Mountville Road, Ballenger Creek 
Pike and Manor Woods Road, which is also Eastalco’s designated truck 
route.  Traffic impacts associated with facility operation are not expected 
to be significant.  However, tanker trucks would deliver aqueous 
ammonia one or two times each week.  Accident statistics as well as the 
risk analysis prepared by PPRP suggest that aqueous ammonia transport 
is not likely to pose a significant hazard to residents of the area, 
particularly if Eastalco’s prescribed truck route is followed. 

The facility would occupy about 20 acres within a 2,200-acre industrial 
zone owned by Eastalco.  The site is zoned General Industrial (GI).  The 
Frederick County Zoning Ordinance defines electrical service supply as 
nongovernmental utilities, which are permitted in the GI zoning district as 
a Principal Permitted Use, subject to Site Development Plan approval.  
Even though Maryland’s CPCN process preempts county zoning, the 
development of the project is consistent with local zoning.   

Visual impacts from the proposed facility should affect few locations and 
should be marginalized by other man-made structures in the area. 
However, views from some locations to the northeast, particularly Saint 
Matthews Evangelical Lutheran Church, could be adversely affected by 
the facility.  These impacts could be mitigated by both on and off-site 
vegetative buffers.  Catoctin Power has proposed that the Catoctin facility 
would utilize the minimum lighting required to satisfy state and federal 
safety requirements. This should avoid undue glare onto adjoining 
properties.   

Fiscal effects would be mildly positive to Frederick County and the State 
of Maryland during the construction period, amounting to $4.7 million in 
state and $1.4 million in county tax revenues.  Net revenues (marginal tax 
revenues minus public expenditures and state aid foregone) would also be 
positive to both the State and Frederick County even though county 
property tax revenues do not benefit from a business personal property 
tax component.  No expenditures for public services are expected to be 
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required from state or county governments if the project is developed as 
planned.   

Construction of the proposed facility would disturb approximately 20 
acres for hosting facility structures and supporting infrastructure and 
another 20 acres for construction laydown.  There are no known 
archeological sites in or around the proposed project area and the MHT 
has concluded from a review of topographical and historical maps that 
there is little likelihood that the area contains significant archeological 
properties.  Some historical properties are within the area of potential 
effect of the proposed facility.  Construction impacts would be infrequent, 
temporary and largely confined to the Eastalco property.   

Operational impacts on historic properties would be primarily visual, 
although most views of the facility would be “far” views toward an 
already industrialized location that is accompanied by patches of 
suburban sprawl.  Of the historical sites within the area of potential effect, 
nearby properties northwest of the site would be most affected because of 
their proximity and vantage on slightly elevated terrain.   

ES.6   NOISE IMPACTS  

PPRP evaluated the potential impact to nearby receptors that would result 
from construction and operation of the proposed Catoctin Power facility.  
The nearest property boundary is about 550 meters (1,800 feet) from the 
power block of the combined cycle facility.  However, the adjacent 
property at that point, currently in agricultural production, is designated 
for future light industrial use in the county’s comprehensive plan.  It is 
very unlikely that residences will ever be located that close to the 
proposed facility.  The closest existing residential receptor is about 1,100 
meters (3,600 feet) from the proposed facility. 

Based on projection of noise to potential receptor locations around the 
property boundary, construction noise will meet both State and county 
regulatory standards for allowable noise levels, provided that major 
construction activities are limited to the hours between 7 a.m. and 7 p.m.  
As proposed in the CPCN application, Catoctin Power should provide 
advance notice to nearby residents of the expected schedule for steam 
venting, which will produce high-intensity sound for brief periods during 
construction. 
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1.0 INTRODUCTION 

1.1  BACKGROUND 

Catoctin Power, LLC, a wholly owned subsidiary of Sempra Energy 
Resources, has proposed to construct a combined cycle facility within an 
existing industrial complex owned and operated by Eastalco Aluminum 
Co., a division of Alcoa Inc.  The industrial complex is located in the 
south-central portion of Frederick County, Maryland, approximately 1.25 
miles north of Adamstown, Maryland.  Figure 1-1 shows the proposed 
facility location within Maryland and Figure 1-2 shows the proximity of 
the proposed Catoctin site to the Eastalco facility. 

The proposed Catoctin Power (Catoctin) facility will consist of a natural 
gas-fired, nominal 600-megawatt (MW) electric generating station 
consisting of two combustion turbines with electric generators, two heat 
recovery steam generators, and a steam turbine with electric generator.  
The facility will also include an on-site electrical switchyard, a generator 
lead connecting the facility to the electrical grid, and associated permanent 
on-site facilities.   

Cooling water will be delivered to the facility by pipeline.  Catoctin Power 
has proposed two cooling water supply options: 1) interconnection with 
Frederick County’s infrastructure to obtain treated effluent from the 
Ballenger Creek Wastewater Treatment Plant (WWTP) or 2) direct 
withdrawal from the Potomac River.  Catoctin Power has also proposed to 
meet the Potomac River consumptive use regulations by providing 
upstream low flow augmentation storage for release during periods of 
low flow in the Potomac River.  At publication of this report, Catoctin 
Power has not selected the source of cooling water for the facility.   

Catoctin Power plans to build a facility that will deliver electricity into the 
PJM Interconnection, LLC (PJM) system.  The PJM system coordinates the 
delivery of more than 106,000 MW of generating capacity in Maryland, 
Delaware, Illinois, New Jersey, Ohio, Pennsylvania, Virginia, West 
Virginia, and the District of Columbia.  Large wholesale purchasers such 
as energy marketing firms, and the PJM-operated spot market pool, are 
potential customers for ultimate usage within the region.   
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The Maryland Department of Natural Resources (DNR) Power Plant 
Research Program (PPRP), coordinating with other State agencies, 
performed this environmental review of the Catoctin facility as part of the 
licensing process administered by the Maryland Public Service 
Commission (PSC).  Before the facility can be constructed, Catoctin Power 
must obtain a Certificate of Public Convenience and Necessity (CPCN) 
from the PSC.  Catoctin Power filed its application to obtain a CPCN in 
February 2004.  The PSC has designated this case as PSC Case No. 8997.  
PPRP’s review was conducted to evaluate the potential impacts to 
environmental and cultural resources from the proposed facility, pursuant 
to Section 3-304 of the Natural Resources Article of the Annotated Code of 
Maryland.   

Subsequent to the filing of its application with the PSC, Catoctin Power 
acknowledged that additional study was needed to address water supply 
issues for the facility.  During its July 2004 evidentiary hearings, the PSC 
revised the procedural schedule for this case, establishing a dual track for 
testimony filing.  This schedule revision allowed for a supplemental filing 
by Catoctin Power in August 2004 to address water supply issues.  After a 
period of testimony filings by intervenors and State agencies, hearings to 
examine all issues occurred in December 2004.   

Consistent with procedural schedule, Catoctin Power filed supplemental 
testimony and supporting information regarding water supply issues and 
proposed routes for the facility’s natural gas and water supply pipelines 
in August 2004.   The State filed its interim draft Environmental Review 
Document (ERD) in October 2004 detailing its initial evaluation of all 
issues except water supply and impacts associated with construction of 
the facility’s pipelines.   

This ERD was completed by PPRP, coordinating with other State agencies, 
considering all information provided by Catoctin Power in its CPCN 
application dated February 2004, in responses to DNR data requests, 
supplemental filings and in testimony presented by the Applicants and 
other intervenors.  DNR used the analysis of potential impacts as the basis 
for establishing initial recommended licensing conditions for operating 
the proposed facility, pursuant to Section 3-306 of the Natural Resources 
Article.  DNR’s recommendations were made in concert with the 
Departments of Environment, Agriculture, Business and Employment 
Development, Planning, and Transportation, and the Maryland Energy 
Administration (the “State agencies”).  
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1.2 COMPARATIVE AND CUMULATIVE STUDIES  

On June 3, 2002, the State agencies requested from the PSC the 
opportunity to form a cabinet level task force that would help the State 
develop appropriate criteria for guiding power plant site suitability 
recommendations, as required by Section 3-304 and 3-306 of the Natural 
Resources Article.  These agencies felt that the existing process lacked 
parameters by which the State could constructively evaluate multiple 
plant proposals in close proximity to each other.   

As a result of the task force efforts, in December 2002, the State agencies 
produced a set of recommended guidelines for multiple power plant 
assessments.  The guidelines identify issues against which DNR and other 
State agencies can evaluate multiple plants proposed in close proximity 
(within about 10 miles).  Proposed facilities would be compared to each 
other and those with a higher degree of positive attributes would receive 
better ratings.  In addition to a comparative analysis, the task force also 
recommended that DNR evaluate cumulative impacts of multiple power 
plant applications and use the results to develop licensing conditions that 
may be necessary to preclude unacceptable impacts from multiple plants.   

Based on the results of both the cumulative and comparative analyses, the 
State agencies would agree upon recommendations to be submitted to the 
PSC in individual plant proceedings.  These recommendations could find 
a plant unsuitable because of a flaw with that proposal or could conclude 
that issuing CPCNs to more than one plant exceeds the carrying capacity 
of one or more resources such as air, water, or land, or is otherwise not in 
the best interests of the State.   

A cumulative assessment relevant to the proposed Catoctin facility is 
discussed in Section 7 of this document.  Because no other generating 
facilities were proposed in the vicinity of the Catoctin site between 
February 2004 and January 2005, no comparative analysis was warranted.  

1.3 LICENSING STATUS 

The State of Maryland presented testimony before the PSC as part of the 
licensing process for the proposed Catoctin facility.  The draft version of 
this document was filed as supporting documentation for that testimony.  
Other parties involved in the PSC proceeding were the applicant, the 
Frederick County commissioners, the State’s Office of People’s Counsel, 
and the PSC staff.  After extensive negotiations, the parties reached an 
agreement, which was filed with the PSC on January 13, 2005, stating that 



  
 

 1-6  

a CPCN should be issues subject to DNR’s recommended licensing 
conditions.  

The PSC issued a proposed order granting a CPCN to Catoctin Power on 
March 25, 2005.  At the conclusion of the hearing, it was recognized that 
the conditions proposed by the State agencies did not address comments 
that would be made by the United States Environmental Protection 
Agency (EPA) regarding air quality issues.   The record remained opened 
for the sole purpose of allowing the State agencies to address EPA 
comments.  Thereafter, on April 20, 2005, the Maryland Departments of 
Environment and Natural Resources filed a Motion to Amend and 
Supplement the Proposed Order to include additional environmental 
requirements into the CPCN required by the EPA.  On April 25, 2005, the 
PSC issued a letter indicating that the proposed order be adopted as a 
Final Order (Order No. 79923), granting Catoctin Power a CPCN to 
construct and operate the proposed Catoctin facility with no further 
proceedings.  The Order included the Agreement of Stipulation and 
Settlement, which included conditions, agreed to by Catoctin Power and 
PPRP, and additional conditions proposed by the water suppliers, 
Frederick County, PSC staff, and Mr. Donald James, intervener.  The 
accepted conditions are provided in Appendix A.   

1.4 DOCUMENT ORGANIZATION 

This document summarizes the evaluations that PPRP conducted related 
to the proposed Catoctin project.  The information is organized into the 
following sections: 
• Section 2 provides a description of the site and proposed facility 

components. 
• Section 3 describes existing environmental and socioeconomic 

conditions at the site and in the vicinity. 
• Section 4 presents a regulatory applicability and impact analysis with 

respect to air emissions from the proposed facility. 
• Section 5 addresses other impacts, including biological and 

socioeconomic resources, and noise impacts. 
• Section 6 discusses the water supply evaluation and potential impacts 

to surface water resources as a result of the proposed facility. 
• Section 7 describes the cumulative impacts of the proposed facility in 

conjunction with the Mirant Dickerson power plant. 
• Section 8 summarizes the findings of PPRP’s evaluations.    
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2.0 PROJECT DESCRIPTION  

2.1 SITE DESCRIPTION  

The proposed Catoctin site is located on Manor Woods Road 
approximately 1.25 miles north of Adamstown, Maryland, in the south-
central portion of Frederick County.  The proposed site will be located on 
a 20-acre leased parcel within an existing 2,200-acre industrial property 
owned and operated by Eastalco Aluminum Co., a division of Alcoa Inc.   

The proposed facility, consisting of the power block and associated 
permanent on-site facilities, will be constructed in the north-central 
portion of the Eastalco industrial complex.  Approximately 400 acres 
centrally located within the Eastalco site are currently occupied by the 
existing aluminum plant.  The proposed Catoctin facility will be located 
on an open grassland within the fenced property boundary north of and 
adjacent to the existing aluminum plant.  Two ephemeral drainage ditches 
are located within the grassed parcel, which direct storm flow southwest 
to an off-site drainage ditch located to the west of the Eastalco facility.   

The proposed site is situated at an elevation of approximately 340 feet 
above mean sea level on the Piedmont Plateau, which is characterized by 
relatively flat to rolling uplands traversed by small streams.  Tuscarora 
Creek, located east of the Eastalco building facilities, drains the area to the 
north and west of the site along the eastern flank of the Catoctin 
Mountains.  Two tributaries drain the western portion of the Eastalco 
property, joining Tuscarora Creek near Eastalco’s southern property 
boundary.  

The surrounding area, outside of the Eastalco industrial complex, is a 
mixture of industrial and residential uses surrounded by agricultural 
land.  Industrial facilities including the Essroc cement facility and other 
manufacturing industries are primarily located to the northeast of the 
proposed facility.  Residential developments are located to the west of US 
15, south of US 340, and west of I-270.  Small residential enclaves are 
interspersed throughout the area.  
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2.2 PROPOSED PROJECT COMPONENTS 

The major components and systems of the facility are described below.  A 
detailed facility layout diagram is shown in Figure 2-1.   

Catoctin Power proposes to construct and operate a nominal 600-MW 
natural gas-fired combined cycle electric generating facility.  The power 
block will include three electric generators that will be arranged in a two-
on-one configuration.  Each of two General Electric Frame 7FA 
combustion turbines (CTs) will be directly connected to an electric 
generator rated at 170 MW each.  Hot exhaust gas from each CT will be 
directed to a heat recovery steam generator (HRSG), which will include a 
selective catalytic reduction (SCR) system using 19 percent aqueous 
ammonia to control nitrogen oxides emissions, and an oxidation catalyst 
to reduce emissions of carbon monoxide and volatile organic compounds.  
Each HRSG will have the capability of duct firing up to 577 MMBtu/hr at 
90ºF for a maximum of 4,000 hours per year (hr/yr).  The steam turbine 
will be directly connected to its own electric generator.    

The proposed facility will be capable of continuous operation at full load 
for up to 8,760 hr/yr, including duct firing for 4,000 hr/yr.  Each CT will 
be capable of operation, within air permit limits, from 50 to 100 percent of 
the CT design load.  Inlet air cooling will be used to increase electrical 
output during periods of high electrical demand.  The CTs will be 
equipped with dry low-NOx combustors.  Each combustion turbine-
generator will include an inlet filter, inlet evaporative air cooler, inlet 
guide vanes, natural gas fuel combustion system, static-start package, 
manufacturer’s standard fire protection system, and other support 
equipment.  Natural gas will be the sole fuel for electricity generation at 
the facility.   

Water related systems at the facility will include water storage and 
treatment, a mechanical draft cooling tower, and a demineralized water 
system.  The power block will be equipped with a 2-million-gallon raw 
water storage tank.  The sources of water under consideration include 
reclaimed water from the county’s Ballenger Creek or future McKinney 
Wastewater Treatment Plants (WWTP), or Potomac River withdrawal.  

The power block and inlet air chiller components will be equipped with a 
wet mechanical draft, counterflow cooling tower.  To minimize visible 
plume from the tower, a plume-abated design using a state-of-the-art 
0.0005 percent drift eliminator system will be used. 
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Water from the treated water tank will be processed via demineralization 
to remove dissolved solids to levels acceptable for use in the HRSGs and 
auxiliary systems.  Demineralized water will be used to replace boiler 
blowdown and losses in the steam cycle.  Catoctin Power proposes to 
discharge sanitary water to the Eastalco Sewage Treatment Plant.  

Potable water supplies will be used to fill the service and firewater storage 
tank.  This water will be used for potable uses, in the demineralizer well 
system, fire protection system, inlet air evaporative cooler, and service 
water system.  Potable water supplies will be treated with sodium 
hypochlorite to maintain chlorine residual. 

Auxiliary equipment will include two on-site emergency generators and 
one backup generator to be located at a pump house near the Potomac 
River, if the withdrawal from the Potomac River is selected as the water 
supply option.  One of the on-site units will be a diesel-driven backup 
firewater pump engine, rated at 370 horsepower (HP).  This engine will 
operate no more than 100 hr/yr, including monthly testing and 
maintenance.  The backup firewater pump will be used only when the 
Eastalco firewater system is not available or its operation is required for 
readiness testing.   

The second on-site backup diesel generator, nominally rated at 1,000 kW, 
will be installed to provide electrical services in the event of a prolonged 
power outage.  The backup generator will be used only during a 
disruption in power delivery and during testing and for no more than 200 
hours per year.  The facility will be equipped with one diesel storage tank. 

The third engine to be located at the off-site pump house will be a diesel 
engine rated at approximately 350 kW.  The unit at the pump house will 
operate for no more than 200 hours per year.   

Aqueous ammonia (19 percent) will used for the SCR system.  Aqueous 
ammonia will be transported to the facility by truck to the curbed 
containment off-loading area and stored in a 20,000-gallon tank.  The tank 
will be situated within a containment dike.   

A storm water management (SWM) system will be constructed and 
operated to ensure that storm water quality and quantity are maintained 
to minimize impacts to the site and surrounding waters.  As part of the 
SWM system, non-contact storm water runoff will be collected and routed 
to a new retention pond(s) designed to meet current Maryland Storm 
Water Management Guidelines and Requirements.   
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Catoctin Power intends for engineering procurement and construction to 
begin in spring of 2005 and to be completed in the summer of 2007.   

2.3 LINEAR FACILTIES 

2.3.1 Electrical Interconnection Facilities 

The facility will be interconnected to the Allegheny Power System (APS) 
230-kV transmission network, with the final interconnection arrangement 
dependent on studies being performed by APS and PJM.  It is anticipated 
that the Catoctin facility will connect to the APS transmission lines that 
pass adjacent to the project by directly connecting to the 230-kV ring bus 
on the Eastalco substation.   

Catoctin Power proposes a breaker-and-a half connection scheme.  Each of 
the facility’s three generators will be able to deliver energy to either the 
APS system or directly to the Eastalco plant substation.  Each connection 
to the switchyard bus can be isolated using both breakers and disconnect 
switches.   

2.3.2 Natural Gas Facilities  

Catoctin Power is proposing to tap into Dominion Transmission’s PL-1 
interstate gas pipeline due to the pipeline’s proximity to the site and the 
availability of Eastalco’s existing right-of-way (ROW) that could 
accommodate a natural gas line to the site.  Dominion’s PL-1 interstate gas 
pipeline crosses the high-voltage APS transmission lines that connect 
Eastalco to the Doubs substation approximately 4 miles from the proposed 
facility site.  Eastalco has a ROW from APS for a gas line on the existing 
transmission corridor to bring natural gas to the facility.  APS has agreed 
to allow Eastalco to assign the ROW 

Pipeline-quality natural gas will be delivered to the facility boundary at 
sufficient pressure for use in the CTs without additional compression.  
The gas will pass through a knockdown drum for removal of liquids and 
then will be heated using a stream of hot water from the HRSGs.  The gas 
will then be sent through a filter/separator to remove particulate and 
entrained liquid.  The gas will pass through two electric-powered gas 
heaters to condition the natural gas prior to use.  Waste hydrocarbon 
liquids will be collected and removed off-site as needed.   

Catoctin Power does not plan to store natural gas at the facility.   
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2.3.3 Water Supply and Wastewater Discharge Facilities  

Two alternative water supply and discharge plans are being considered 
by the facility.  This water supply will provide water via means of pipeline 
and pumping equipment from either reclaimed water, potable water 
and/or water from the Potomac River.   

Discharged wastewater will consist of cooling and process wastewater 
and sanitary wastewater.  Cooling and process wastewater, consisting of 
cooling water blowdown, boiler blowdown, and other low-volume 
wastes, will be discharged either to the Potomac River via a new outfall or 
an existing effluent outfall or to a Publicly Owned Treatment Works 
(POTW).  Catoctin Power proposes to discharge sanitary wastewater (i.e., 
sinks, showers, and toilets) to Eastalco’s existing sewage treatment 
system.  
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3.0 EXISTING SITE CONDITIONS 

3.1 TOPOGRAPHY, SOILS, AND GEOLOGY 

3.1.1 Topography 

The existing land surface of the proposed Catoctin site is generally 
vegetated with grasses and is approximately 340 feet above mean sea 
level, sloping toward the south-southwest with a maximum elevation 
difference of approximately 10 feet across the site.  A drainage swale was 
constructed on the western boundary of the proposed site and directs 
overland flow to the southwest.  

3.1.2 Regional Geology 

The Catoctin site is located within the Lowland section of the Piedmont 
Plateau Physiographic Province of northern Maryland.  The Piedmont 
Plateau Province is bounded on the west by the Blue Ridge Province and 
to the east by the Upland section of the Piedmont Plateau Province.   

The rocks of the western Lowland section of the Piedmont Plateau 
Province in Frederick County (to the west of the proposed site location) 
are composed of phyllites, slate, marble, and metamorphosed volcanic 
rocks that form Catoctin Mountain.  Sedimentary siltstones and 
sandstones of Triassic age lie between Catoctin Mountain and the 
Cambrian and Ordivician Age limestones that form the flat plain of 
Frederick Valley that extends to the east of the proposed site location.  

The contact of the Cambrian Frederick limestone and the sedimentary 
rocks of the Triassic Newark Group runs through the eastern edge of the 
proposed site and trends north-south.  The eastern portion of the site is 
underlain by the gently dipping Frederick limestone.  Overlying these 
rocks in most areas is a variable thickness of unconsolidated overburden 
composed of alluvium, colluvium, or saprolite material discussed below. 

3.1.3 Soils 

Five soil borings performed during the applicant’s investigation of the 
proposed site, in April 2002, encountered unconsolidated material 
composed of the following generalized units: 

• Topsoil or compact gravel and sand, 0.5 feet of topsoil or 1.5 to 4 
feet of gravel and sand fill  
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• Orange brown silty clay, 8 to 16 feet thick 

• Very soft brown silty clay, 15 feet thick (observed in only one 
borehole) 

• Red silty shale (refusal of the drill auger, interpreted as bedrock) 
between 8 and 28 feet below ground surface (averaging 21 feet 
below ground surface)  

The topsoil in the area of the site was classified as athol gravely loam, 
dekalb, and lindside silt loam.  These are all moderately to highly 
permeable soils with moderate to strong acidity.  

3.2 WATER RESOURCES 

3.2.1 Surface Water 

The primary surface water resources around the project site are the 
Potomac River and the Monocacy River.  Tuscarora Creek, a tributary to 
the Potomac River, runs through the Eastalco site. 

The Potomac River is the principal surface water resource in the area.  It 
forms the southern boundary of Frederick County.  The average depth of 
the river above the confluence with Monocacy River is approximately 3 
feet.  The slope of the Potomac River from Point of Rocks to the confluence 
with the Monocacy River is 2.5 percent, with channel and floodplain 
widths of 905 and 1,055 feet, respectively.   

3.2.1.1 Surface Water Volume 

The discharge of the Potomac River in the area is best characterized at 
Point of Rocks, Maryland, where the U.S. Geological Survey (USGS) has 
maintained a streamflow gauging station (No. 01638500) since 1895.  The 
contributing drainage area of the Potomac River at Point of Rocks is 9,651 
square miles and the average annual discharge is 9,400 cubic feet per 
second (cfs) (6,100 million gallons per day, MGD).  The lowest annual 
flows occur from July through October with the lowest average flow of 
3,764 cfs (2,262 MGD) in September.  The highest average flows occur 
between February and April with the highest average flow in March of 
19,610 cfs (12,629 MGD). 

Table 3-1 summarizes the high and low flow characteristics of the 
Potomac River at Point of Rocks station.  The low flow characteristics of a 
stream play an important role in evaluating water withdrawals for 
municipal and industrial supplies, assimilation of wastewater discharges, 
and maintenance of aquatic habitats.  Withdrawal limitations and water 
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quality standards are often based on the 7Q10 flow, which represents the 
lowest mean daily flow of a period of 7 consecutive days with a 
recurrence interval of once every 10 years.  The 7Q10 low flow in the 
Potomac River at the Point of Rocks station is estimated to be 860 cfs (556 
MGD).  This value is calculated for the time interval from 1895 through 
1979, which is considered the unregulated portion of the flow duration 
curves.  After 1979, flow in the Potomac River was regulated by storage 
reservoirs in the basin upstream of Point of Rocks (Jennings-Randolph 
Reservoir, completed in 1981).  The lowest flow recorded was 530 cfs (342 
MGD) on September 11, 1966.  The highest flow recorded was 480,000 cfs 
(310,200 MGD) during the flood of March 19, 1936. 

The Monocacy River is the largest major tributary to the Potomac River in 
Maryland.  At its confluence with the Potomac River, the Monocacy has a 
drainage area of 970 square miles and has an estimated average flow of 
936 cfs (605 MGD), which amounts to approximately 10 percent of the 
Potomac River’s average flow.  The Monocacy is less than 330 ft wide, and 
during normal flow, is less than 3 feet deep.  The gradient of the 
Monocacy River averages approximately 3 percent.  The flow 
characteristics of the Monocacy have been evaluated using data from the 
gauging station at Jug Bridge near Frederick, Maryland (station No. 
01643000).  The station is maintained by the USGS with a period of record 
from October 1929 to the present.  The contributing drainage basin area at 
this location is 817 square miles.  The highest flow recorded was 81,600 cfs 
(52,739 MGD) with a gauge height of 35.90 ft during the flood of June 23, 
1972.  The lowest recorded flow was 17 cfs (11 MGD) in September 1966.  
The 7Q10 low flow for the Monocacy is estimated at 49 cfs (32 MGD). 

Tuscarora Creek flows through the Eastalco site.  The drainage basin of 
the creek as it leaves Eastalco’s property is approximately 8 square miles.  
Tuscarora Creek drains the area to the north and west of the site along the 
eastern flank of Catoctin Mountain.  The drainage area at its confluence 
with the Potomac River, 5 miles south of the Eastalco property, is 
estimated to be 21 square miles.  There is no gauging station on this 
stream.  The main stem of Tuscarora Creek is located east of the Eastalco 
building facilities.  Two tributaries drain the western portion of the facility 
and intersect Tuscarora Creek near Eastalco’s southern property 
boundary.   
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Table 3-1 Statistical Summary of Annual High and Low Flow and Average Daily 
Flow for the Potomac River at Point of Rocks, Maryland  
(USGS Station No. 01638500) 

 
Annual High Flow (cfs) 

Return Period (years) 
Duration 2 5 10 25 50 100 

Peak 104,000 168,000 220,000 298,000 365,000 441,000 
1-day 94,600 149,000 190,000 247,000 295,000 346,000 
3-day 74,200 115,000 146,000 189,000 224,000 262,000 
7-day 51,000 76,200 94,200 118,000 137,000 157,000 

 
Annual Low Flow (cfs) 
Return Period (years) 

Duration 2 5 10 25 50 100 
7-day 1,340 1,000 860 759 660 na 

14-day 1,430 1,060 914 807 703 na 
30-day 1,600 1,180 1,020 904 894 na 
60-day 1,950 1,380 1,160 1,000 860 na 
120-day 2,710 1,820 1,480 1,260 1,050 na 

 
Average Daily Flow 

Probability of Exceeding Indicated Discharge (percent) 
1 5 10 25 50 75 90 95 99 

Discharge (cfs) 
66,000 30,000 21,000 11,000 5,400 2,700 1,600 1,300 880 

 
Based on unregulated portion of the flow record (1895 - 1979). 
Sources: USGS, 1983 

3.2.1.2 Surface Water Quality 

Table 3-2 presents a summary of recent and historical water quality data, 
derived from USGS National Water Information System discrete water 
sampling data gathered from the Potomac River near Point of Rocks, 
Maryland, from 1959 through 1992.  In addition, water quality information 
has been provided by the USGS, under the National Water Quality 
Assessment Program, which evaluated the water quality in the Potomac 
River using data from 1992 to 1996 (USGS, 1998).   

The Potomac and Monocacy Rivers are classified as moderately hard to 
hard water.  The rivers have pH values between 7.0 and 8.5.  Dissolved 
oxygen (DO) in the two rivers has historically been above the Maryland 
Class I standards of 5.0 milligrams per liter (mg/L).  The average DO level 
in the two rivers, depending on location, was between 9.7 and 12.0 mg/L.   
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Table 3-2 Recent and Historical Water Quality Data of the Potomac River near 
Point of Rocks 

 Recent Sampling Data Historical Data (1959 - 1992) 
Parameter 5/16/2001 5/21/2001 Average Range # of Samples 

General Water Quality* 
Temperature (degrees C) 19.7 17.5 12.95 0.0 - 29.0 218 
Dissolved oxygen (mg/L) 10  8.9 7.0-12.0 14 
Conductivity (µs) 390 350 307.76 129 - 580 172 
pH (pH units) 8.4 7.7 7.71 6.60 - 9.20 168 
Bromide (mg/L) <0.3     
Chloride (mg/L) 17 19 13.67 2.4 - 41.0 172 
Fluoride (mg/L) 0.1  0.15 0.0 - 0.5 163 
Sulfate (mg/L) 37 35 46.2 16.0 - 130.0 172 
Hardness as CaCO3 (mg/L) 170 160 123.6 22.0 - 220.0 172 
Alkalinity as CaCO3 (mg/L) 118 100 99 28 - 162 165 
Silicon as Si02 (silica) (mg/L) 1.6 5.7 4.03 0.0 - 11.0 171 
Fecal coliform (CFU/100 mL) 500     
COD (mg/L) <10 <10    
BOD 5-day (mg/L) 3.3 2.4    
Total organic carbon (mg/L) 2.7  3.9 <1.0 - 7.0 152 
Oil and grease (mg/L) <5     
Total cyanide (mg/L) <0.01 <0.01    
Nitrate + Nitrite as N (mg/L) 0.9  1.05 0.10 - 2.0 63 
Phosphate Total (mg/L PO4)   0.06 0.01 - 0.15 13 
Phosphorus Total (mg/L P)   0.09 0.02 - 0.51 61 
Ammonia as N (mg/L) <0.5  0.03 <0.01 - 0.06 154 
Total organic nitrogen (mg/L)      
Total Kjeldahl nitrogen (mg/L) 1     
Total phosphorus (mg/L) <0.15  0.09 0.03 - 0.55 152 
Total residual chlorine (mg/L) <0.1     
Total suspended solids (mg/L) 9 20 284.96 2.0 - 2,630 107 
Total dissolved solids (mg/L) 270 250 190 137 - 319 14 
Turbidity (NTU) 4.1  26 5.0 - 120.0 11 
Metals (all in mg/L) 
Aluminum 0.047     
Antimony <0.006     
Arsenic <0.005 <0.005    
Barium 0.036 0.036    
Beryllium <0.004     
Boron <0.05     
Cadmium <0.0005 <0.0005    
Calcium 49  36.3 14.0 - 62.0 172 
Chromium <0.002 <0.002    
Cobalt <0.005     
Copper <0.001 0.002    
Iron <0.05  0.619 0.0 - 17 128 
Lead <0.001 <0.001    
Magnesium 8.1  7.98 2.7 - 15.0 172 
Manganese   0.066 0.0 - 0.690 141 
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Table 3-2 Recent and Historical Water Quality Data of the Potomac River near 
Point of Rocks (continued) 

 Recent Sampling Data Historical Data (1959 - 1992) 
Parameter 5/16/2001 5/21/2001 Average Range # of Samples 

Mercury <0.0002 <0.0002    
Molybdenum <0.01     
Nickel <0.01 <0.01    
Potassium 2.2 2.2 2.17 0.4 - 3.8 169 
Selenium <0.005 <0.005    
Silver <0.001 <0.001    
Sodium 12 13 12.09 2.1 - 52.0 171 
Strontium 0.254     
Thallium <0.002     
Tin  <0.025     
Titanium <0.005     
Zinc <0.05 <0.05    
Radioactivity 
Alpha (pCi/L)   0.53 0.2 – 1.0 3 
Beta (pCi/L)   3.81 2.5 – 6.2 7 
Radium 226 (pCi/L)   0.06 0.04 – 0.07 12 
Uranium (µg/L)   0.51 0.04 – 6.2 19 

Notes: 
* The discrepancy between two data sets is likely due to different sampling locations (e.g., 
turbulent versus quiescent section of river or function of depth). Precise information regarding 
sample locations and collection is not available. 
 
Sources: 
Frederick County, 2002; Chesapeake Bay Program, 2000; EPA, 1979; USGS, 1983 and 1989 as 
cited in Golder Associates, 2004. 

Pollution problems in the basin are largely from non-point sources 
including runoff from agriculture, silvaculture, urban development, septic 
systems, and acid mine drainage.  The primary pollutants of concern 
include nutrients, sediments, bacteria, and acid.  Based on trend analyses 
conducted by the Interstate Commission on the Potomac River Basin 
(ICPRB) utilizing data from 1973 to 1984, concentrations of nitrogen, 
phosphorus, and fecal and total coliform were increasing significantly at 
many stations on the two rivers.  The Monocacy River typically has 
concentrations of total suspended sediment twice as high as the 
concentrations found in the Potomac River at Point of Rocks.   

In PPRP long-term benthic monitoring studies conducted in the middle 
and upper Potomac River from 1983 to 1991, water quality was classified 
as good (DO concentrations of 6.0 to 7.9 mg/l) to excellent (DO 
concentrations of 8.0 to 9.5 mg/l), using the ICPRB water quality 
classification system (Versar, 1992).  Tuscarora Creek, however, is listed 
by DNR for biological impairments due to low fish and/or benthic indices 
of biotic integrity.  Biological impairments may be caused by intensive 
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agricultural activity or regional development resulting in increases in 
impervious surfaces without adequate storm water management controls.   

3.2.2 Ground Water 

Ground water occurs in two horizons in the region: in the unconsolidated 
sediments, and within the fractures and faults in the underlying bedrock.  
Ground water in the unconsolidated sediment is generally unconfined 
and will flow short distances from topographically high areas to low 
areas, often discharging into local streams and springs.  Some of the 
ground water in these sediments, however, seeps into the fractures and 
joints of the underlying bedrock.  The flow is then controlled by the 
frequency and orientation of the fractures and flows from regional 
recharge areas (mountains) to regional discharge areas (rivers).   

During the applicant’s site investigation, only one soil boring (the same 
borehole that encountered very soft silty clay) encountered ground water 
(at 17 feet below ground surface), and therefore flow direction could not 
be determined.  However, using the generalizations noted above, ground 
water at the proposed site most likely flows from the upland regions 
(Catoctin Mountain) toward Tuscarora Creek in both the unconsolidated 
sediment and the underlying bedrock fractures.  Once in the relatively flat 
plain of the Frederick Valley, any ground water that does not discharge 
into the Tuscarora most likely follows a more regional flow toward the 
south, following the strike of the bedding planes in the bedrock and 
discharging to the Potomac River.   

3.3 CLIMATE AND AIR QUALITY 

3.3.1 Weather and Climate 

The National Weather Service (NWS) station closest to the Catoctin site is 
the Dulles International Airport station in Washington, D.C., identified as 
“IAD” by the NWS.  Dulles is located about 25 miles from the site.  
Weather records have been collected at Dulles since 1941. 

Climate in the Frederick County area is characterized by warm and humid 
summers and cold winters.  Long-term climate records (NOAA, 1996)i 
indicate that average monthly temperatures range from about 80°F in the 

                                                 

i National Oceanic and Atmospheric Administration (NOAA).  1996.  Local 
Climatological Data:  Annual Summaries for 1995 Part 1 Eastern Region.  NOAA 
National Climatic Data Center, Asheville, NC. 
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summer months to the mid-30s°F in the winter months.  Average daily 
maximums in the summer reach the high 80s°F; average daily minimums 
are in the upper 20s°F to low 30s°F in the winter.  July is the month with 
the highest maximum average temperatures; January experiences the 
lowest average monthly temperatures (NOAA, 1996). 

Average annual precipitation in the region is about 38-40 inches per year.  
Precipitation is generally evenly distributed throughout the year, 
averaging about 2.7 to 3.9 inches per month.  Thunderstorms can occur 
throughout the year and are most frequent in the summer (NOAA, 1996). 

Prevailing winds in the region are from the south, except in winter when 
winds are predominantly from the northwest.  Annual average wind 
speed is approximately 7.4 mph (NOAA, 1996).  A wind rose for Dulles 
for the year 1994 is shown in Figure 3-1. 

3.3.2 Ambient Air Quality 

Air Quality:  Monitoring and Determining “Attainment” of Ambient Air 
Quality Standards 

The U.S. EPA monitors concentrations of the “criteria” pollutants 
(nitrogen oxides, sulfur dioxide, particulate matter, ozone, carbon 
monoxide, and lead) at various locations across the United States near 
ground level.  If monitoring indicates that the concentration of a pollutant 
exceeds the National Ambient Air Quality Standard (NAAQS) in any area 
of the country, that area is labeled a “nonattainment area” for that 
pollutant, meaning that the area is not meeting the ambient standard.  
Conversely, any area in which the concentration of a criteria pollutant is 
below the NAAQS is labeled an “attainment area” indicating that the 
NAAQS is being met.   

The attainment/nonattainment designation is made by states and EPA on 
a pollutant-by-pollutant basis.  Therefore, the air quality in an area may be 
designated attainment for some pollutants and nonattainment for other 
pollutants at the same time.  For example, many cities are designated 
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Figure 3-1  Wind Rose for Dulles International Airport, 1994* 

 

 

*Source:  NOAA.  1997.  Hourly United States Surface Observation 1990-1995.  National Oceanic and 
Atmospheric Administration.  October 1997. 
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nonattainment for ozone, but are in attainment for the other criteria 
pollutants. 

Since the late 1980s, the NAAQS for particulate matter covered “PM10,” 
which represents particulate matter less than 10 microns in diameter.  In 
1997, EPA revised the NAAQS for PM and added a standard for a new 
form of particulate matter known as PM2.5, particulate matter less than 
2.5 microns in diameter.  PM2.5, or “fine particulates” are of concern 
because the particles small size allows them to be inhaled deeply into the 
lungs.  There was litigation over the PM2.5 NAAQS which delayed the 
official identification and designation of PM2.5 nonattainment areas until 
2004.  EPA published its preliminary PM2.5 nonattainment area 
designations in June 2004; final determinations are expected in late 2004-
early 2005. 

EPA and states makes attainment designations based on air quality 
surveillance programs that measure pollutants in a network of nationwide 
monitoring stations known as the State and Local Air Monitoring Stations 
(SLAMS), National Air Monitoring Stations (NAMS), and Photochemical 
Monitoring Stations (PAMS) (EPA, 1998). ii  NAMS are a subset of the 
SLAMS focused on urban and multisource areas.  PAMS are also a subset 
of the SLAMS, and focus on areas of the county with ozone nonattainment 
issues.  Appendix D of Part 58 of the Code of Federal Regulations 
establishes air quality monitoring network design specifications.   

EPA’s six stated objectives for the monitoring network design for the 
SLAMS are (EPA, 1998; pg 2-1): 

1) to determine highest concentrations expected to occur in the area 
covered by the network; 

2) to determine representative concentrations in the areas of high 
population density; 

3) to determine the impact on ambient pollution levels of significant 
sources or source categories; 

4) to determine general background concentration levels; 

5) to determine the extent of Regional pollutant transport among 
populated areas, and in support of secondary standards; and 

6) to determine the welfare-related impacts in more rural and remote 
areas (such as visibility impairment and effects on vegetation). 

                                                 
ii EPA. 1998. SLAMS/NAMS/PAMS Network Review Guidance.  U.S. EPA Office of Air 

Quality Planning and Standards. EPA-454/R-98-0003; 
www.epa.gov/ttn/amtic/files/ambient/criteria/reldocs/ netrev98.pdf 
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EPA further explains that SLAMS monitors are intended to be located so 
that the samples they collect are representative of air quality over the 
entire area they are intended to cover.   The Agency has established 
“spatial scales of representativeness” to ensure that monitoring of specific 
pollutants is appropriate and representative.  The scales of 
representativeness include microscale, middle scale, neighborhood scale, 
urban scale, and regional scale (EPA, 1998).   The scale takes into 
consideration such factors as local terrain, pollutant-specific criteria, and 
population density.  EPA reviews the program annually to “…improve 
the network to ensure that it provides adequate, representative, and 
useful air quality data” (EPA, 1998). 

In summary, EPA and state air agencies have established a monitoring 
network designed to allow collection of monitoring data sufficient for 
EPA to determine ambient air quality of criteria pollutants. The 
monitoring data is used to determine background ambient concentrations 
of criteria pollutants, and to classify all areas of the county as attainment 
or nonattainment of the NAAQS. 

Local Air Quality 

All of the State of Maryland, including Frederick County, is in attainment 
of the NAAQS for all criteria pollutants with the exception of ozone.  
Some counties in Maryland are designated ozone attainment areas and 
some are nonattainment areas; however, because ozone is a regional issue, 
EPA treats the Northeastern United States, from northern Virginia to 
Maine, as an ozone nonattainment area known as the Northeast Ozone 
Transport Region.   

Frederick County is a designated “severe” ozone nonattainment area (on a 
scale that ranges from worst to best air quality of extreme – severe – 
serious – moderate – marginal).   

Figure 3-2 illustrates ambient air quality monitoring stations in and 
around Frederick County, within 100 Kilometers from Catoctin, operated 
under the SLAMS network.  The monitoring data are collected and 
maintained by EPA’s AIRS database and is available from the EPA’s 
website (www.epa.gov/air/data/). 

The existing ambient air concentrations within Maryland for all criteria 
pollutants except ozone are well below the NAAQS.  Most of the State, 
with the exception of Baltimore, shows ozone levels below the 1-hour 
average NAAQS for much of the time; however, most of the State is not 
attaining the new 8-hour average NAAQS that EPA established in the late 
1990s.  Similar results are seen for monitoring stations in Pennsylvania, 
West Virginia, and Virginia. 
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Figure 3-2 Locations of Air Quality Monitoring Stations in the Vicinity of the 
Catoctin Power Site* 

 

*Source:  EPA’s Air Quality System (AQS), AIRSData (www.epa.gov/air/data/) 

3.4  BIOLOGICAL RESOURCES 

This section describes the terrestrial resources associated with the Catoctin 
Power site.  Aquatic ecology description and impact evaluation will be 
included in a later DNR filing along with the water supply evaluation. 

3.4.1 Site 

Vegetation/Land Use 

The proposed project location is approximately 20 acres of open, ruderal 
grassland within the fenced northern property boundary of the Eastalco 
facility.  Approximately 10 additional acres outside of the fenced property 
will be utilized for construction laydown purposes.  Unpaved access roads 
are located along the perimeter of the site adjacent to the boundary fence.  
An additional access road is located in the approximate center of the 
parcel, parallel to the property boundary.  Two ephemeral drainage 
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ditches are located within the grassed parcel, which direct storm flow 
southwest to an off-site drainage ditch located adjacent to the Eastalco 
facility switchyard.  The proposed site, which has been significantly 
disturbed during the construction of the existing Eastalco facility and the 
surrounding roads, is nearly devoid of native canopy species and 
provides a poor habitat for wildlife or rare plants. 

Areas immediately adjacent to the site include a transmission line corridor 
located to the north, a tributary of Tuscarora Creek to the west, the 
existing Eastalco facility to the south and east, and the main stem of 
Tuscarora Creek, located near the eastern boundary of the Eastalco facility 
(Figure 3-3).  The forested floodplains of the unnamed tributary to 
Tuscarora Creek and the creek itself are vegetated with a canopy 
dominated by boxelder, with cottonwood, sycamore, American elm, red 
oak, and hickory also common.   

The majority of the site consists of ruderal grassland (30.37 acres or 99.6 
percent of the total project area).  The native tree canopy was cleared 
during the historical conversion to agriculture and the subsequent 
construction of the existing Eastalco facility in 1970.  Only a few 
individual trees associated with the drainage ditches remain.  The area is 
dominated by meadow fescue and switchgrass.  

Wetlands 
The remaining 0.4 percent of the total project area (0.11 acre) consists of 
two intermittent drainage ditches that traverse the project site.  The man-
made ditches are designed as grassed swales, dominated by grasses and 
the invasive species crown vetch, multiflora rose, and garlic mustard.  The 
ditches are not forested and no canopy is present, with the exception of a 
few individual trees located adjacent to culverts associated with the 
unpaved access roads.  These trees include black locust, cottonwood, and 
ash.  The U.S. Army Corps of Engineers (USACE) and the Maryland 
Department of the Environment (MDE) classify these ditches as waters of 
the United States; therefore, any impacts to the ditches will be permitted 
through a Joint Federal/State Application for the Alteration of a Non-tidal 
Wetland in Maryland.  Mitigation for unavoidable impacts, if required, 
will be coordinated through the USACE and MDE.   

Wildlife 

Wildlife resources at the project site were characterized during field 
reconnaissance conducted by the applicant in February-April 2002.  The 
property and adjacent areas were traversed by pedestrian transects, which 
covered 100 percent of the site property and approximately 70 percent of 
the adjacent properties.  Wildlife observations include direct observations, 
calls, tracks, scat, burrows, and skeletal remains. 
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Species observed during field reconnaissance are listed in Table 3-3.  The 
pre-existing site stresses – including the proximity to the Eastalco facility, 
location of roadways, and lack of forested habitat – greatly reduces the 
wildlife potential of the site.   
 

Table 3-3 Wildlife Species Observed at the Catoctin Power Project Site 

BIRDS 
American robin  Turdus migratorius 
American crow  Corvus brachyrhynchos 
American kestrel  Falco sparverius 
Black vulture  Coragyps atratus 
Blue jay  Cyanocitta cristata 
Brown thrasher  Toxostoma rufum 
Canada goose  Branta canadensis 
Common flicker  Colaptes auratus 
Eastern bluebird  Sialis sialis 
European starling  Sturnus vulgaris 
Killdeer  Charadrius vociferus 
Mockingbird  Mimus polyglottis 
Mourning dove  Zenaida macroura 
Red-tailed hawk  Buteo jamaicense 
Red-winged blackbird  Agelius phoenecius 
Turkey  Meleagris gallopavo 

MAMMALS 
Eastern cottontail rabbit  Sylvilagus floridanus 
Groundhog  Marmota monax 
White-tailed deer  Odocoileus virginianus 
Source: Golder, 2004 

Threatened and Endangered Species 

Threatened and endangered species of Maryland are protected by the U.S. 
Fish and Wildlife Service (USFWS) under the Endangered Species Act of 
1973 and by Maryland DNR under the Maryland Nongame and 
Endangered Species Conservation Act of 1975.  In 1994, the Maryland 
Wildlife and Heritage Division of DNR published Rare, Threatened and 
Endangered Plants of Maryland, which lists federal- and state-protected 
plant species plus 770 additional species that are considered candidates 
for state listing.  These additional species are not protected under 
Maryland state law.  A county-specific list of threatened and endangered 
species known to occur in Frederick County was obtained by the applicant 
from the Maryland Wildlife and Heritage Division in March 2002. 

An environmental review of the proposed site by DNR Wildlife and 
Heritage Division was requested by the applicant in February 2002.  In 
correspondence dated April 19, 2002, the Wildlife and Heritage Division 
indicated no records of threatened or endangered species at the site, 
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although the open areas on the property were identified as potential 
habitat for the state endangered loggerhead shrike.  In addition to the 
loggerhead shrike, grassland habitats were identified as important habitat 
for numerous other bird species that are not threatened or endangered, 
but are declining in population due to loss of habitat.  Additionally, 
nearby Tuscarora Creek was identified as potential habitat for a rare 
species of freshwater mussels. 

Specific flora and fauna of Frederick County that are protected by federal 
and state legislation are listed in Table 3-4.  A total of 53 important plant 
species and 8 listed animal species are known to occur in Frederick 
County.  No listed plant or animal species were observed on the Eastalco 
site during the field surveys conducted in February, March, and April 
2002.   
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Table 3-4.  Threatened and Endangered Species Occurring In Frederick County, 

Maryland  
 
Scientific Name  Common Name  Federal Statusa State Statusb 

ANIMALS 
Alasmidonta varicosa  Brook floater  NL E 
Bartramia longicauda  Upland sandpiper  NL E 
Dendroica fusca  Blackburnian warbler  NL T 
Lanius ludovicianus  Loggerhead shrike  NL E 
Lasmigona subviridis  Green floater  NL E 
Neotoma magister  Allegheny woodrat  NL E 
Satyrium edwardsii  Edward's hairstreak  NL E 
Thryomanes bewickii altus  Bewick's wren  NL E 

PLANTS 
Adlumia fungosa  Climbing fumitory  NL T 
Agalinis auriculata  Auricled gerardia  NL E 
Agastache 
scrophulariifolia  

Purple giant hyssop  NL T 

Agrimonia microcarpa  Small-fruited agrimony  NL E 
Amelanchier obovalis  Coastal juneberry  NL E 
Amelanchier spicata  Running juneberry  NL T 
Arabis shortii  Short's rockcress  NL E 
Asplenium pinnatifidum  Lobed spleenwort  NL E 
Aster radula  Rough-leaved aster  NL E 
Botrychium oneidense  Blunt-lobe grape-fern  NL E 
Calopogon tuberosus  Grass-pink  NL E 
Carex aestivalis  Summer sedge  NL E 
Carex shortiana  Short's sedge  NL E 
Castilleja coccinea  Indian paintbrush  NL E 
Chelone obliqua  Red turtlehead  NL T 
Coeloglossum viride  Long-bracted orchis  NL E 
Coptis trifolia  Goldthread  NL E 
Corallarrhiza wisteriana  Wister's coralroot  NL E 
Cornus rugosa  Round-leaved dogwood  NL E 
Dirca palustris  Leatherwood  NL T 
Dryopteris campyloptera  Mountain wood-fern  NL E 
Equisetum sylvaticum  Wood horsetail  NL E 
Erythronium albidum  White trout lily  NL T 
Euphorbia purpurea  Darlington's spurge  NL E 
Filipendula rubra  Queen-of-the-prairie  NL E 
Gentiana andrewsii  Fringe-tip closed gentian  NL T 
Geranium robertianum  Herb-robert  NL E 
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Table 3-4.  Threatened and Endangered Species Occurring In Frederick County, 
Maryland (continued) 

Scientific Name  Common Name  Federal Statusa State Statusb 

PLANTS (cont.) 
Glyceria acutiflora  Sharp-scaled mannagrass  NL E 
Helianthus microcephalus  Small-headed sunflower  NL E 
Hydrastis canadensis  Goldenseal  NL T 
Krigia dandelion  Potato dandelion  NL E 
Lythrum alatum  Winged loosestrife  NL E 
Minuartia glabra  Mountain sandwort  NL E 
Nymphoides cordata  Floating heart  NL E 
Oryzopsis racemosa  Black-fruited mountainrice  NL T 
Platanthera ciliaris  Yellow fringed orchid  NL T 
Platanthera flava  Pale green orchid  NL T 
Platanthera grandiflora  Large purple fringed orchid  NL T 
Platanthera peramoena  Purple fringeless orchid  NL T 
Pycnanthemum torrei  Torrey's mountain-mint  NL E 
Quercus shumardii  Shumard's oak  NL T 
Rumex altissimus  Tall dock  NL E 
Sagittaria rigida  Sessile-fruited arrowhead  NL E 
Scutellaria leonardii  Leonard's skullcap  NL T 
Scutellaria nervosa  Veined skullcap  NL E 
Scutellaria saxatilis  Rock skullcap  NL E 
Sida hermaphrodita  Virginia mallow  NL E 
Smilacina stellata  Star-flowered false Solomon's seal  NL E 
Spiranthes ochroleuca  Yellow nodding ladys' tresses  NL E 
Stenanthium gramineum  Featherbells  NL T 
Synosma suaveolens  Sweet-scented indian plantain  NL E 
Triosteum angustifolium  Narrow-leaved horse-gentian  NL E 
Zanthoxylum americanum  Northern prickly-ash  NL E 
a Federal Status - This is the status of a species as determined by the U.S. Fish and Wildlife Service's Office of Endangered 
Species, in accordance with the Endangered Species Act. Definitions for the following categories have been modified from 50 
CRF 17. 

NL = Not listed 
LE = Taxa listed as endangered; in danger of extinction throughout all or a significant portion of their range. 
LT = Taxa listed as threatened; likely to become endangered within the foreseeable future throughout all or a significant 

portion of their range. 
PE = Taxa proposed to be listed as endangered. 
PT = Taxa proposed to be listed as threatened. 
C = Candidate taxa for listing for which the Service has on file enough substantial information on biological 

vulnerability and threat(s) to support proposals to list them as endangered or threatened. 
bState Status - This is the status of a species as determined by the Maryland Department of Natural Resources, in accordance 
with the Non-game and Endangered Species Conservation Act. Definitions for the following categories have been taken from 
COMAR 08.03.08. 

E = Endangered; a species whose continued existence as a viable component of the State's flora or fauna is determined to 
be in jeopardy. 

I = In Need of Conservation; an animal species whose population is limited or declining in the State such that it may 
become threatened in the foreseeable future if current trends or conditions persist. 

T = Threatened; a species of flora or fauna which appears likely, within the foreseeable future, to become endangered in 
the State. 

X = Endangered Extirpated; a species that was once a viable component of the flora or fauna of the State, but for which 
no naturally occurring populations are known to exist in the State. 

* = A qualifier denoting the species is listed in a limited geographic area only. 
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3.4.2 Linear Facilities 

3.4.2.1 Proposed Natural Gas Pipeline 

Catoctin Power has proposed a natural gas pipeline route that is contained 
within the southernmost of two transmission line rights-of-way that run 
from the Doubs Substation to the Eastalco facility.  The proposed right-of-
way crosses open land and agricultural areas.   

The proposed natural gas right-of-way crosses approximately six small 
unnamed tributaries to Tuscarora Creek.  According to Catoctin Power, 
most of the tributaries have been impacted by previous and current 
agricultural activities.  The largest tributary located on the Eastalco 
property, as noted in National Wetland Inventory maps, contains wetland 
characteristics.    

3.4.2.2 Proposed Transmission Line Interconnection 

Catoctin Power plans to be interconnected to the Allegheny Power 
System’s (APS)/PJM 230-kV transmission network, with the final 
interconnection arrangement depending on studies being conducted by 
APS/PJM.  Catoctin Power anticipates that the arrangement will provide 
connections to the two APS /PJM transmission lines that pass adjacent to 
the facility by directly connecting to the 230kV ring bus in the Eastalco 
substation.   

Catoctin proposes a breaker-and-a-half connection scheme.  Each of the 
facilities three generators can deliver energy to either the APS /PJM 
system or directly to the Eastalco plant substation.  The connections with 
the switchyard bus will be isolation using SF6 breakers and disconnect 
switches.  

3.4.2.3 Proposed Water Supply and Wastewater Discharge Alternatives 

Catoctin Power filed a report with the PSC on August 20, 2004 entitled 
Secondary Water Supply and Wastewater Discharge Program Environmental 
Report (Golder Associates, 2004b).  In the report, potential pipeline routes 
to the Potomac River were assessed by reviewing available documents 
and conducting surveys of portions of Frederick County from an area just 
east of Brunswick eastward to the Monocacy River.  The objective of co-
locating the proposed water and wastewater pipes with existing linear 
facilities was established.  Evaluation criteria such as the existence of 
wetlands and forested areas were considered for each potential segment.  
Each criterion was assigned a weight and each proposed pipeline segment 
was scored accordingly.  Thirteen potential routes containing a total of 23 
segments were evaluated and two routes were selected as “preferred.”    
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As part of the State’s analysis of the preferred routes, concerns were raised 
regarding potential impacts that may occur from crossings of the 
Chesapeake and Ohio (C&O) Canal National Historical Park.  Discussions 
with the National Park Service (NPS) indicate that neither Routes A or B 
are preferred by the NPS because potential impacts to the historic tow 
path could result from construction and maintenance activities related to 
the pipeline and associated pump house.  Because of these concerns with 
Routes A and B, PPRP examined more closely the additional routes 
identified by Catoctin Power in its August 20, 2004 supplemental filing to 
assure itself that a route likely to be permitted has been identified.  We 
have concluded that Route F is another likely pipeline alternative and 
more likely to be acceptable to the NPS.  Figure 3-4 shows the proposed 
water pipeline routes.   

Route A contains three segments – 1, 2, and 3 – and covers a total distance 
of 5.98 miles.  Combined, all three segments comprise land owned by 
APS, Eastalco, and the NPS.  The Route is comprised mostly of open land 
and agricultural areas.  Forested habitat along the Route is limited to small 
areas of remnant upland and stream valley hardwoods, as well as some 
forest near the Potomac River.   

Route B contains four segments – 1, 2, 4, and 5 – and covers a distance of 
6.14 miles.  Combined, the four segments comprise land owned by APS, 
Eastalco, and the State Highway Administration (SHA).  The Route is 
comprised mostly of open land and agricultural lands.  SHA lands 
included are US 15 and SR 28.  Segment 4 also crosses SR 464.  Segment 5 
crosses CSX and MARC railroad lines and the C&O Canal within the US 
15 right-of-way.  It is adjacent to land owned by NPS.  Forested habitat 
along the Route is limited to small areas of remnant upland and stream 
valley hardwoods, as well as some forest near the Potomac River.   

Route F contains five segments – 1, 6, 11, 13, and 14 and covers a distance 
of 6.31 miles of land owned by APS, Eastalco, and NPS.  The route crosses 
open land, agricultural lands and undeveloped land, in addition to 
crossings of county roads and the CSX and MARC railroad lines.  Forested 
habitat along the Route is limited to small areas of remnant upland and 
stream valley hardwoods, as well as some forest near the Potomac River.   

The preferred wastewater discharge alternative for the Project is to use 
Frederick County’s existing 18-inch wastewater line that presently serves 
Eastalco and the New Design Water Treatment Plant.   Catoctin Power has 
not yet finalized the alignment of the pipeline that would connect the 
Catoctin site and the 18-inch wastewater line at New Design Road.  In 
their response to Data Request No. 8-6, Catoctin Power has indicated that 
two routes along Manor Road are being considered, one route running 
along the north side of the road right-of-way and one route running along 
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the south side of the road.  All property along the route is owned by 
Eastalco except for the Manor Woods right-of-way, which is owned by 
Frederick County.  The area is comprised of either open land, agricultural 
fields or wooded areas.   

If Catoctin Power does not obtain use of the 18-inch wastewater line, the 
secondary wastewater discharge alternative is to construct, own, and 
operate an independent wastewater pipeline and discharge Project 
wastewater to the Potomac River.  Under this scenario, a new wastewater 
discharge pipeline would be co-located with the water supply pipeline 
proposed for the secondary water supply alternative and a diffuser pipe 
would be placed in the Potomac River downstream of the non-potable 
water supply intake structure proposed for this alternative.   

3.5  REGIONAL SOCIOECONOMIC SETTING 

The project will be located in Frederick County, approximately 45 miles 
from the District of Columbia.  It is bordered to the northeast by Carroll 
County, to the southeast by Montgomery County, by Pennsylvania to the 
north, Washington County to the west, and to the south by the Potomac 
River with Virginia beyond.   

The county is Maryland’s largest in area, covering 663 square miles and, 
with a population of 213,662, it is the eighth most populous of the state’s 
24 counties (Maryland Department of Planning, 2004).  All 5,700 acres of 
the Catoctin National Park are contained within the borders of Frederick 
County, and the County is also the site of the Camp David Presidential 
Retreat.  Frederick County is the northernmost member of the Washington 
Metropolitan Statistical Area (MSA) and has experienced significant 
growth over the past two decades.   

Five federal highways intersect at Frederick City, the county seat, 
providing easy access to Baltimore (47 miles), the District of Columbia (45 
miles), Gettysburg, Pennsylvania (34 miles), Harpers Ferry, West Virginia 
(20 miles), and Leesburg, Virginia (25 miles).   

Although still rural in some areas, housing development has continued 
steadily over the past two decades with continued expansion of suburbs 
around the City of Frederick, and construction of large lot subdivisions 
around incorporated municipalities and unincorporated communities 
(Frederick County Division of Planning, 2001).  

The Frederick County Comprehensive Plan, most recently updated in 
1998, provides guidance on growth and development within the county.  
A fundamental concept enunciated by the Plan is the concentration of new 
development in and around existing communities or designated growth 
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centers.  As a result of the plan, the low-density residential sprawl, 
characteristic of much of the development in the county prior to the 
1980's, has been discouraged in favor of more compact development 
served by public utilities (i.e., public water and sanitary sewer).  

More detailed guidance on land use and growth management is provided 
in the county’s eight Region Plans.  The proposed facility lies within the 
Adamstown planning region, which is located in the south central part of 
Frederick County.  The most recent Adamstown Region Plan was adopted 
in October 2001 by the Frederick County Board of Commissioners and 
was a collaborative effort between public officials and area citizens. 

The Adamstown Region is the smallest of the county’s eight planning 
regions, comprising about seven percent of the county’s land area.  The 
region is bounded by the ridgeline of Catoctin Mountain to the west, 
Ballenger Creek to the north, to the east by the Monocacy River and to the 
south by the Potomac River.  With a population of just over 9,000, the 
Region comprises about 5 percent of the County’s year 2000 census count 
(Frederick County Division of Planning, March 2004a). 

The Adamstown Region has no incorporated municipalities within its 
boundaries, but contains several unincorporated communities, including 
Point of Rocks, Adamstown, Buckeystown and Doubs.  Point of Rocks is 
the largest community in the Adamstown Planning Region with a 
population of about 900 (Frederick County Division of Planning, 2001). 

3.5.1 Population Trends 

Between 1980 and 2000, Frederick County’s population increased 70 
percent, the third largest increase in the state.  The percentage increase 
from 1990 to 2000 was 30 percent, three times the rate of the state as a 
whole and almost double the rate of the Maryland portion of the District 
of Columbia metropolitan area (Table 3-5).  Between 2000 and 2003, 
population increased 9.4 percent to the current total of 213,662 (Maryland 
Department of Planning, 2004). 

The chief component of population growth for Frederick County has been 
domestic migration, principally from Montgomery County.  Projections 
from the Maryland Department of Planning call for Frederick County to 
remain among the top three fastest growing counties through 2015, with 
an average growth rate of about two percent per year, more than double 
the projected rate of the State as a whole. 
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Table 3-5 Historical and Projected Population Growth for Frederick County, DC 
Metro Area (Maryland) and Maryland 

Year Frederick County DC PMSA (MD part)* Maryland 

1990 150,208 1,788,314 4,780,753 

2000 195,277 2,065,242 5,296,486 

2005** 219,200 2,238,200 5,610,500 

2010** 239,700 2,360,400 5,856,100 

2015** 260,000 2,466,500 6,060,800 

*Represents Calvert, Charles, Frederick, Montgomery and Prince George ’s Counties. 
**Projection Maryland Department of Planning, 2004. 

Of the county’s eight planning regions, the Adamstown Region has the 
fewest residents and is the least densely populated.  However, its 
population has more than doubled over the past 20 years and its rate of 
growth is the second highest in the county (Table 3-6 and Figure 3-5).  

Table 3-6 Frederick County Population Growth by Planning Region, 1980 – 2000 

1990-2000 1980-2000 Planning Region 1980  1990 2000  

# (%) # (%) 

Adamstown 3,093 4,884 6,825 1,941 (40) 3,732 (121) 

Brunswick 10,386 12,347 14,201 1,854 (15) 3,815 (37) 

Frederick 40,849 60,235 78,706 18,471 (31) 37,857 (93) 

Middletown 12,872 14,084 17,383 3,299 (23) 4,511 (35) 

New Market 10,627 15,855 27,604 11,749 (74) 16,977 (160) 

Thurmont 14,517 15,081 17,201 2,120 (14) 2,684 (41) 

Urbana 7,605 9,341 10,686 1,345 (14) 3,081 (41) 

Walkersville 14,843 18,381 22,605 4,224 (23) 7,762 (52) 

County 114,792 150,208 195,211 45,003 (30) 80,419 (70) 

Source: U.S. Census & Frederick County Division of Planning, 2000a 
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Figure 3-5 Population Growth in Frederick County by Planning Region, 1980-2000 

 

 

 

 

 

 
   Source: U.S. Census & Frederick County Division of Planning, 2004 

Accompanying the county’s population growth over the past two decades 
has been an even larger growth in housing stock, up 84 percent versus a 
70 percent increase in population (Frederick County Division of Planning, 
May 2004b).  On average, the number of housing units has increased by 
approximately 2,000 per year over the past 20 years (Figure 3-6).  Fifty 
percent of the housing in the county is less than 20 years old (U.S. Census 
Bureau, 2000). 

Figure 3-6 Housing Starts in Frederick County, 1983-2003 
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Most of the housing units in the county are single-family detached homes 
(65 percent).  Townhouses and multifamily dwellings have accounted for 
38 percent of the new housing stock since 1970 (Frederick County Division 
of Planning, 2004).  Over 75 percent of the county’s housing is owner-
occupied, up from 71 percent in 1990 (U.S. Census Bureau, 2000). 

As of January 2000, the Adamstown Planning Region accounted for five 
percent of the county’s population and a bit less than four percent of its 
housing stock (Figure 3-7). 

Figure 3-7 Distribution of Housing Stock in Frederick County, January 2000 
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Source: U.S. Census & Frederick County Division of Planning, 2000. 

The site of the proposed facility is on land zoned GI (General Industrial) 
which in turn is completely surrounded by land currently zoned A 
(Agriculture) or RC (Resource Conservation).  No subdivisions or 
residential zones abut the proposed facility. 

3.5.2 Employment and Income 

More than 5,000 employers operate in Frederick County.  Nine of them 
including Fort Detrick, the Frederick County Government, the Frederick 
County School Board, Frederick Memorial Hospital, Bechtel, and Wells 
Fargo employ more than 1,000 workers (Frederick County Office of 
Economic Development, 2003).  



 3-26  

The county’s civilian labor pool numbers 111,440.  As of May 2004, the 
official unemployment rate was 2.5 percent (versus 3.8 percent for the 
state as a whole) for an employment total of 108,633 (Maryland 
Department of Labor, Licensing and Regulation, 2004).  Nearly half the 
labor force has four years or more of college (U.S. Census Bureau, 2000).  

Just over 41 percent of Frederick County residents commute to a 
workplace outside of the county.  Nearly 24,500 workers commute into the 
county on an average workday (U.S. Census Bureau, 2000). 

Between 1970 and 2000, employment in the county grew by 67,000 jobs.  
Forecasts call for an additional 78,000 jobs to be added by the year 2030 –- 
the fastest growth rate (78 percent) within the Maryland portion of the 
Washington MSA (MWCOG, 2003).  

The largest percentage of county jobs are in the Service sector (34 percent) 
followed by Government (20 percent), Wholesale and Retail Trade (14 
percent, Construction (10 percent) and Manufacturing (8.5 percent).  Table 
3-7 shows the breakdown of jobs in the county by category. 

Table 3-7 Employment Categories of Frederick County Residents, 2000 

Category Number Percent 

Agriculture/Mining 519 0.6 

Construction 9,200 10.7 

Manufacturing 6,284 7.3 

Transportation / Utilities 15,871 18.4 

Information 1,793 2.1 

Financial Activities 6,938 8.1 

Professional & Business Services 11,598 13.5 

Education & Health Services 9,961 11.6 

Leisure & Hospitality Services 7,804 9.1 

Other Services 2,996 3.5 

State/Local/Federal Government 13,161 15.3 

Source: Maryland Department of Labor, Licensing and Regulation, 2003. 

In 2002 Frederick County had a per capita personal income (PCPI) of 
$34,478.  This PCPI ranked 7th in the state and was 95 percent of the state 



 3-27  

average, $36,303, and 112 percent of the national average, $30,906 (U.S. 
Department of Commerce, Bureau of Economic Analysis, 2004). 

Frederick County has a favorable business environment.  Businesses pay a 
local effective rate of $1.00 per $100 assessed valuation on real property.  
All ordinary business personal property is 100 percent exempt (Table 3-8).  

Table 3-8 Frederick County Business Taxes - Property 

Fiscal 2003 – Per $100 Frederick County Maryland 

Real Property Tax Rate $1.00 $0.084 

Business Personal Property Tax Rate (taxed on 
depreciated value 

Exempt $0.21 

Source: http://www.dat.state.md.us/sdatweb/taxrate.html 

There is no county corporate income tax surcharge.  In January 2001, the 
county income tax increased from 2.51 to 2.96 percent of taxable income.  
A three percent hotel/motel tax went into effect in August of 2004.  
Revenue from the tax is earmarked for use in promoting tourism in the 
county. 

Frederick County remains an important agricultural producer for the 
state.  With over 210,000 acres of farmland, Frederick is far and away 
Maryland’s largest agricultural county, accounting for 10 percent of total 
farmland.  The county leads the state in dairy production, with 173 farms 
producing over $50 million worth of milk.  In total, Frederick County 
farmers produce over $96,750,000 annually from products as diverse as 
ornamental fish, turkeys, and nursery and greenhouse crops (U.S. 
Department of Agriculture, 2003). 

Industrial activity is focused in the Adamstown Planning Region, which 
contains more than 40 percent of all planned industrial land in Frederick 
County.  The Region has had a long association with industry due to its 
proximity to the Potomac River, along which was built both the B&O 
Railroad and C&O Canal in the early 19th century.  The region is now 
home to the Alcoa-Eastalco aluminum reduction facility near Adamstown, 
and the Essroc mining operation and cement plant near Buckeystown.  
Other industries in the Adamstown Region include distribution 
warehouses for Toys R Us and Georgia Pacific, Tamko Asphalt Products, 
Thomas’ English Muffin Plant, Trans Tech, Frederick Brewing Company, 
and Builders First Source.   
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3.5.3 Land Use and Zoning 

The Frederick County Comprehensive Plan guides land use change in 
Frederick County.  The plan is long range in scope, articulating policies to 
guide growth over the next 20 years.  It is updated every five years.  The 
plan sets the framework for the county’s Zoning Ordinance and 
Subdivision Regulations, Capital Improvement Program and other 
development regulations, the state’s Consolidated Transportation Plan, 
and federal capital programs targeted for the county.   

The comprehensive plan is divided into two parts.  Volume 1 – 
Countywide Plan – contains projections of key economic and 
development parameters, and establishes overall policy guidance on land 
use and public infrastructure.  Volume 2 – Region Plans – is a collection of 
detailed plans for the eight regions of Frederick County.  The Region Plan 
for the Adamstown Planning Region was adopted in October 2001. 

In Frederick County, zoning is the primary tool used to implement the 
land use component of the Region Plans.  Zoning districts are divided 
among agricultural, resource conservation, residential, general 
commercial, and industrial and mineral mining districts.  

As one might suspect from the county’s position as a leading dairy 
provider, agricultural and rural designations comprise the bulk of 
Frederick County’s land use, 64.3 percent or 273,389 acres of the total land.  
Woodlands and residential zoning are the other two major categories 
(Figure 3-8). 

Figure 3-8 Land Use Distribution in Frederick County, 1997 
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The 1990s saw continued and widespread development in Frederick 
County.  From 1988 to 1997, acreage in residential, commercial/industrial, 
and institutional/public land uses increased 19 percent, the bulk of that 
land coming from rezoning of agricultural land (Table 3-9). 

Table 3-9 Land Use Change in Frederick County, 1988 - 1997 

Land Use Category 1988 (acres) 1997 (acres) 
% Difference  
1988-1997 

Agricultural/rural 284,324 273,389 -3.80% 

Woodlands 66,798 65,528 -1.90% 

Parkland 20,981 22,886 9.10% 

Residential 36,825 43,723 18.70% 

Commercial/industrial 8,136 9,221 13.30% 

Institutional/public/quasi-public 8,408 10,725 27.60% 

SOURCE: Frederick County Department of Planning and Zoning, 1998. 

Compared to the County as a whole, the Adamstown Planning Region has 
slightly less agricultural zoning and significantly more industrial zoning 
(Figure 3-9).  The Region contains over 40 percent of all planned industrial 
land in Frederick County. 

Figure 3-9 Land Use Distribution in Adamstown Planning Region, 2000 
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Residential growth within the region comes in the form of subdivisions 
and Planned Unit Developments (PUDs) located within designated 
growth areas.  The Canal Run subdivision in the Point of Rocks 
Community has been approved for 325 units of which 64 have been built.  
The Adamstown Commons development on the east side of Mountville 
Road north of Doubs has been approved for 200 units, and the first 
building plats have been approved.  A 500-unit PUD, the Linton 
Development, has been proposed for the northeast corner of the 
intersection of Ballenger Creek and Elmer Derr Road, and is currently in 
Phase II review before the Planning Division.  

Existing industrial/employment land uses occupy 5.9 percent of the land 
area in the Adamstown Planning Region, or approximately 1,829 acres.  
Most of the land (1,228 acres) is associated with Eastalco and Essroc.   

The Twenty Year Plan for the Adamstown Region allocates 1,817 
industrial acres in the Ballenger Creek Regional Community and 2,115 
acres in the Alcoa-Eastalco Employment Area.  About two-thirds of the 
Eastalco Area is designated for General Industrial (GI) uses, and the other 
third is designated Limited Industrial (LI) for buffer purposes.  About 77 
percent (1,625 acres) of the Eastalco area is currently undeveloped, much 
of it owned by Alcoa (Frederick County Division of Planning, 2001). 

The proposed project would be built on the portion of the area zoned GI 
(General Industrial).  The purpose of the GI district is to provide areas for 
industries involving manufacturing or processing and for those industrial 
uses which cannot meet the performance criteria of the Limited Industrial 
district. 

3.5.3.1 Smart Growth 

"Smart Growth" is a set of legislation and budget initiatives –- Priority 
Funding Areas, Brownfields, Live Near Your Work, Job Creation Tax 
Credits, and Rural Legacy –- passed by the Maryland legislature in 1997 to 
support established communities and locally designated growth areas, 
and to protect rural areas.  The Priority Funding Areas Act provides a 
geographic focus for the State's investment in growth-related 
infrastructure, with the remaining four programs targeting specific state 
resources to preserve land outside of Priority Funding Areas, to encourage 
growth inside Priority Funding Areas, and to ensure that existing 
communities continue to provide a high quality of life for their residents.  

The 1997 Priority Funding Areas Act directs State spending to Priority 
Funding Areas, which are existing communities and places where local 
governments want the State to direct investment to support future 
growth.  State spending that encourages or supports growth and 
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development includes highways, sewer and water construction, economic 
development assistance, and State leases or construction of new office 
facilities. 

Priority Funding Areas in the Adamstown Planning Region correspond to 
community growth areas around Point of Rocks, Adamstown, 
Buckeystown, and Ballenger Creek, as well as the Eastalco Industrial 
Employment Area.   

Rural Legacy is the preservation component of Smart Growth, and is 
intended to protect large contiguous blocks of land that represent 
important rural working landscapes and significant natural resources.  
Protection is afforded through the designation of Rural Legacy Areas 
(RLAs), which are nominated by local governments and sponsors such as 
land trusts.  RLAs must meet legislatively mandated criteria that consider 
agricultural significance, forestry and natural resources potential, value of 
resource-based industries, and threat to local resources.  The Rural Legacy 
Board, composed of the Secretaries of Natural Resources, Agriculture, and 
Planning, working with a Governor-appointed Advisory Committee 
representing a variety of interests in land use, recommends the 
designation RLAs and the distribution of the annual appropriations.  The 
Board of Public Works (BPW) approves the designation of all Rural 
Legacy Areas and grant funding.  Most land conservation through Rural 
Legacy is by perpetual easement, although some acquisitions are in fee 
simple. 

Through July 2003, 40,129 acres of land in 25 RLAs were protected in 
Maryland.  Part of the Mid-Maryland Rural Legacy Area is located in 
western Frederick County with its southernmost extent north of US 340.  
The designated area comprises 26,352 acres, of which about 10,000 acres 
are protected.  In June 2004, Governor Ehrlich announced the approval of 
a $600,000 Rural Legacy grant to Frederick Country for FY 04 to acquire 
easements in the Mid-Maryland Frederick Rural Legacy Area to protect 
forests, Civil War sites, and a greenbelt around the historic town of 
Burkittsville (Press Release, 2004).   In August 2004, BPW approved the 
expenditure of $406,953 (from FY 03 and FY 04 funds) for the acquisition 
of a conservation easement on 148 acres of wooded and agricultural land 
in the Mid-Maryland Frederick Rural Legacy Area (BPW, 2004b).   
 
BPW also approved the designation of the Carrollton Manor Rural Legacy 
Area in June 2004, although without funding (BPW, 2004a).  The goal of 
the Carrollton Manor RLA is to focus Rural Legacy funding in the 
Adamstown Region of Frederick Country, a region that was originally 
included in the Mid-Maryland RLA.  The Carrollton Manor RLA grant 
application contained 37 properties comprising 4,337 acres in the 
Adamstown Region. 
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3.5.3.2 Natural Resources Preservation 

Maryland’s programs for conserving and preserving open space, 
agricultural, cultural, and forestry and natural resource lands are the most 
successful and comprehensive programs in the nation.  In addition, a 
recent Farmland Preservation Report survey reported that five of the twelve 
top performing local government agricultural land preservation programs 
in the nation are in Maryland, specifically Montgomery, Carroll, 
Baltimore, Harford and Frederick counties (The Farmland Preservation 
Report, 2004). 

Governor Ehrlich has directed state agencies to meet existing state land 
preservation goals of the 2000 Chesapeake Bay Agreement (permanently 
preserve 20 percent of the Bay watershed by 2010) and the prime 
agricultural land preservation goals of Senate Joint Resolution 10, 2002 (to 
protect, by the year 2020, three times more farmland than was protected in 
2002).  These goals are to be met through new policies that focus all state 
preservation investment on resource lands.  The essence of the new 
policies is to ensure that all conservation funding be utilized to maximize 
a positive impact on the Bay’s watershed and water quality.  The guiding 
principles are:  

• Focus state land conservation programs on the most strategic lands 
to protect the Chesapeake Bay and its tributaries as well as the most 
significant natural and agricultural resources; 

• Apply the best scientific information and technology to identify 
resource lands that are most important, the potential threats to 
these lands, and areas in which preservation goals can be 
maximized; and 

• Establish a process for collaboration and coordination among state 
and local land conservation programs to identify geographic and 
natural resource areas. 

3.5.4 Recreational, Scenic, and Cultural Sites 

3.5.4.1 Recreation 

Public parkland facilities and open space areas help define a community 
as well as provide recreational services.  The Adamstown Region contains 
approximately 1,700 acres of parkland, and includes three Regional 
Resource areas, one District Park, two Community Parks, two 
Neighborhood Parks, and one Special Use Park.  In total, parkland 
accounts for about 5.5 percent of the Region’s total acreage. 
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Overall, the Adamstown Region meets the minimum standards for total 
amount of parkland as established by the Frederick County 
Comprehensive Plan, Volume 1.  However, this is mainly due to a 
superabundance of District parkland.  Both the Neighborhood and 
Community parkland acreages are below minimum standards for those 
particular types of park facilities.  This deficit is likely to increase as the 
Region’s population continues to grow (Frederick County Division of 
Planning, 2001). 

Two national parks lie within six miles of the proposed facility: the 
Monocacy National Battlefield and the C&O Canal National Historical 
Park.  A state park, the Monocacy River Natural Resources Management 
Area, and two county parks, Buckeystown Park and Green Hill Park, are 
all within five miles of the Catoctin Power site.  

Buckeystown Park is on 18 acres approximately two miles east of the 
project site in Buckeystown along the Monocacy River and offers fishing, a 
playground, picnic shelters, and horseshoe pits.  Green Hill Park is less 
than two miles from the project on 28 acres across from Carroll Manor 
Elementary School on Adamstown Road.  Amenities at Green Hill include 
basketball courts, a soccer field, a playground, and picnic tables.  The 
Carroll Manor Volunteer Fire Company maintains open space and a picnic 
shelter proximate to its Station 14 in Adamstown. 

3.5.4.2 Historic and Archaeological Sites 

The updated Adamstown Region Historic Sites Survey (Frederick County 
Department of Planning and Zoning, 1995) identified 321 total sites and 
districts of historic interest in the Region.  Due to budget constraints, only 
199 of them have had inventory forms completed. 

Seven sites are included on the National Register of Historic Places.  The 
closest one is Carrollton Manor (also known as Tuscarora), which is 
approximately 4,300 feet southeast of the proposed project.  Carrollton 
Manor is owned and maintained by Eastalco, and is used for business and 
community functions.  

The Maryland Historical Trust’s Maryland Inventory of Historic 
Properties lists 31 historical properties two miles or less from the 
proposed site. 

There are several known and documented significant archaeological sites 
confirming several millennia of human habitation in the Adamstown 
Region.  To preserve the integrity of these sites, their locations are kept 
confidential.  
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3.5.5 Transportation 

Two interstate highways and three U.S. highways traverse the northern 
edge of the Adamstown District.  Interstate 70 (I-70) runs east to Baltimore 
and northwest to Pennsylvania.  Interstate 270 (I-270) runs southeast from 
I-70 at Frederick to the Washington Beltway.  US 15 traverses Frederick 
County in a north-south direction from northern Virginia to Pennsylvania, 
while US 40 generally parallels I-70.  US 340 connects the West Virginia 
panhandle to Frederick and points north.  

North/south routes most likely to be used by the construction labor force 
include portions of US 15, MD Route 85 (Buckeystown Pike), MD 315 
(Ballenger Creek Pike), and New Design Road.  East/west traffic would 
most likely move along English Muffin Way, Manor Woods Road (both 
major arterials), and Mountville Road (local collector) between US 15 and 
Ballenger Creek Pike.  Other possible east/west routes include MD 80 
between I-270 and MD 85, and MD 28 between Montgomery County and 
MD 85.   

The segment of US 15 between the Potomac River and its intersection with 
US 340 is a two-lane controlled access highway with improved shoulders 
and four on-grade intersections.  There are no left turn lanes.  
Signalization at the intersections consists of blinking yellow lights.  The 
Maryland State Highway Administration has acquired sufficient right-of-
way to widen US 15 to a four-lane highway and construct grade-separated 
interchanges between Point of Rocks and the US 340 junction.  This 
segment is listed in the State Highway Administration’s (SHA) Highway 
Needs Inventory (HNI) as a potential freeway reconstruction.  Inclusion of 
a project in the HNI does not guarantee funding for planning, right-of-
way or construction, but represents an identified need for a potential 
future improvement.  US 15 is a Civil War Battlefields Scenic Byway.   

Buckeystown Pike (MD 85) is the primary access way to I-270 from the 
project site.   Between I-270 and English Muffin Way, MD 85 is a major 
arterial.  Below English Muffin Way, MD 85 is a minor arterial and 
intersects Manor Woods Road in the Buckeystown Historic District. 

English Muffin Way provides east/west access between MD 85 and New 
Design Road.  It is designed as a major arterial and terminates in 4-way 
stop intersection at New Design Road.  This intersection serves traffic to 
and from the Wellington Trace PUD. 

New Design Road from English Muffin Way to Manor Woods Road is a 
two-lane minor arterial with 11-foot travel lanes and infrequent shoulders. 



 3-35  

Ballenger Creek Pike (MD 351) is a major arterial from its intersection with 
US 15/340 to its intersection with Elmer Derr Road.  It is a two-lane 
improved road with breakdown lanes along the shoulder.  There are no 
left turn lanes, but the breakdown lanes and right-hand turn lane cut-ins 
enhance traffic flow.  Between Elmer Derr Road and Manor Woods Road, 
MD 351 remains a minor arterial, but with infrequent unimproved 
shoulders and no turning lanes.  

Traffic from US 15 would most likely exit at Mountville Road and travel 
east to Ballenger Creek Pike (MD 351).  This segment of Mountville Road 
is designated as a collector road.  North/south truck traffic on Ballenger 
Creek Pike between Mountville Road and Manor Woods Road is 
restricted by a stream overpass bridge at Cap Stine Road to 48,000 pounds 
Gross Combined Weight for a single unit tractor-trailer.   

Manor Woods Road is the east/west road connecting the project site to 
Ballenger Creek Pike, New Design Road, and Buckeystown Pike.  It is 
designated a minor arterial.  

Heavy truck traffic from the Eastalco plant is directed to travel west on 
Manor Woods Road, then south on Ballenger Creek Pike to Mountville 
Road, and then west to intersect with US 15.  The more direct route to the 
east along Manor Woods Road to Buckeystown Pike involves crossing on-
grade railroad tracks east of New Design Road and traveling through the 
Buckeystown Historic District. 

Any mid-day traffic from the project site to convenience stores in nearby 
Adamstown would most likely travel east on Manor Woods Road and 
then south on New Design Road to Adamstown Road, crossing on-grade 
railroad tracks, passing Green Manor subdivision and Carrolltown 
Elementary School in the process. 

3.5.6 Community Services 

3.5.6.1 Fire and Rescue 

There are 22 fire companies in Frederick County.  Twelve fire companies 
and four volunteer ambulance companies provide ambulance service to 
county residents.  Certain areas of the county are serviced by out-of-
county fire and ambulance services.  Frederick County operates an 
emergency (911) communications facility and supports an independent 
Advance Life Support program (Frederick County Department of 
Planning and Zoning, 1998). 

The Carroll Manor Volunteer Fire Company is the first response provider 
of fire and emergency medical services to much of the Adamstown 
Planning Region, including the proposed Facility.  The department has 
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two paid and approximately 35 volunteer professionals on staff operating 
from two stations.  Station 14, located in Adamstown, maintains a brush 
truck, a pumper truck, a ladder truck, a rescue engine, and two 
ambulances.  Station 28 is located in Point of Rocks and maintains an 
engine tanker, engine truck, brush truck, ambulance, airboat, and boat 
support unit.  All services are dispatched from 911 calls.  

3.5.6.2 Protective Services 

The Sheriff's Office, the Maryland State Police, and municipal law 
enforcement agencies service Frederick County residents.  The Sheriff’s 
Office is the primary protective services provider in the Adamstown 
Planning Region.  It employs 85 sworn officers and is based in the City of 
Frederick.  The Maryland State Police is deployed from two locations in 
Frederick County, with 48 troopers based in the Frederick Barracks and 
four in the Westminster Barracks.  Patrol Operations within the 
Operations Division of the Frederick County Sheriff’s Office includes a K-
9 Unit that performs building searches, tracks, area/article searches, and 
other services. 

3.5.6.3 Educational Facilities 

Six elementary and secondary schools serve residents of the Adamstown 
region (Table 3-10). 

Table 3-10 Public Schools in Adamstown Region 

School Year Opened Enrollment (3/04) 

Ballenger Creek Elementary 1991 804 

Carroll Manor Elementary 1965 635 

Tuscarora Elementary 2004 684* 

Ballenger Creek Middle School 1990 1,153 

Crestwood Middle School 2004 540* 

Tuscarora High School 2003 689** 
* Estimate 7/04 
**Opened with 9 & 10th grades only 

Source: Frederick County Division of Planning, 2004c. 

Five of the schools lie within a 4 mile radius of the proposed facility: 
Carroll Manor Elementary (1.6 miles), Tuscarora Elementary (3 miles), 
Ballenger Creek Elementary (3.6 miles), Ballenger Creek Middle School 
(3.5 miles), Tuscarora High School (3.25 miles) (see Figure 3-10). 
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Figure 3-10 Public School Locations in Adamstown Region 

 

Three of the schools – Tuscarora Elementary, Crestwood Middle School 
and Tuscarora High School – have opened since the Applicant’s initial 
demographic and traffic surveys. 

Design and construction funds have been requested by Frederick County 
Public Schools for an addition to Carroll Manor Elementary in FY 06 and 
FY07.  

There are no plans for new school construction in the region within the 
next 5 years.  However, there is a site identified in the Canal Run 
subdivision in Point of Rocks for a future elementary school. 

3.6 NOISE 

3.6.1 Definition of Noise 

Noise generally consists of many frequency constituents of varying 
loudness.  Three decibels (dB) is approximately the smallest change in 
sound intensity that can be detected by the human ear.  A tenfold increase 
in the intensity of sound is expressed by an additional 10 units on the dB 
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scale, a 100-fold increase by an additional 20 dB.  Because the sensitivity of 
the human ear varies according to the frequency of sound, a weighted 
noise scale is used to determine impacts of noise on humans.  This A-
weighted decibel (dBA) scale weights the various components of noise 
based on the response of the human ear.  For example, the ear perceives 
middle frequencies better than low or very high frequencies; therefore, 
noise composed predominantly of the middle frequencies is assigned a 
higher loudness value on the dBA scale.  Typical A-weighted sound levels 
for various noise sources are shown in Table 3-11. 

Because sound levels are expressed as relative intensities, multiple sound 
sources are not directly additive.  Rather, the total noise is primarily a 
result of the source of highest intensity.  For example, two sources, each 
having a noise rating of 50 dBA, will together be heard as 53 dBA; a source 
of 65 dBA combined with a source of 85 dBA will result in a noise level of 
85.1 dBA.  As the intensity difference between the two sources increases, 
the effects of the lower sound sources become negligible. 

Table 3-11 Typical Sound Levels for Common Sources 

Noise Source Typical Sound 
Pressure Level 

(dBA) 

Lowest sound audible to human ear 10 

Soft whisper in a quiet library 30-40 

Light traffic, refrigerator motor, gentle breeze 50 

Air conditioner at 6 meters, conversation 60 

Busy traffic, noisy restaurant, freight train moving 30 mph at 30 meters 70 

Subway, heavy city traffic, factory noise 80 

Truck traffic, boiler room, lawnmower 90 

Chain saw, pneumatic drill 100 

Rock concert in front of speakers, sand blasting, thunder clap 120 

Gunshot, jet plane 140 

3.6.2 Existing Noise Levels 

Catoctin Power conducted an ambient noise survey in March 2002 to 
characterize the existing acoustic environment in the area.  Daytime and 
nighttime measurements were collected on March 6 to March 8 at six 
locations around the site boundary, plus four locations on the Eastalco 



 3-39  

property.  These monitoring points are shown in Figure 3-11.  Monitoring 
Location 9 represents the closest residence to the proposed Catoctin Power 
facility, and Location 10 represents St. Matthew’s Lutheran Church, 
another critical receptor for the proposed facility. 

Continuous monitoring was performed for 15-minute periods at each 
location, both during daytime and nighttime with the Eastalco facility 
operating, using measurement techniques set forth in American National 
Standard Institute (ANSI) S12.9-1993/Part 3.  Sound pressure levels were 
reported as energy equivalent levels, Leq.∗  Catoctin Power also reported 
noise levels that were exceeded during 90 percent of each monitoring 
period (L90), as well as minimum and maximum measured sound pressure 
levels (Lmin and Lmax).  The L90 level is an important noise reporting 
parameter because it is a good representation of the “noise floor” – the 
level of ambient noise that is experienced at a given location independent 
of traffic and other intermittent noise events.  Table 3-12 summarizes the 
results of the ambient noise survey.   

Ambient noise around the Eastalco site is affected by operations of the 
existing aluminum facility and by truck and automobile traffic on area 
roads.  Existing noise levels measured at the perimeter of the Eastalco site 
are generally low, with L90 levels ranging from 38.0 dBA (Location 8, 
during daytime) to 45.9 dBA (Location 10, during nighttime).  At most of 
the site perimeter monitoring points, L90 noise levels during day and night 
measurement periods were very similar.  At Locations 6 and 7, however, 
at the southern edge of the Eastalco site, construction and truck traffic 
contributed to higher daytime noise levels compared to nighttime. 

Expressed as average levels (Leq), ambient noise around the site perimeter 
ranged from 40.1 dBA (Location 7, during nighttime) to 68.0 dBA 
(Location 5, during daytime). 

 

 

                                                 

∗ The Leq is defined as the noise level which, if sustained at a constant level for the 
duration of the measurement period, would contain the same amount of energy as 
the actual noise levels as they fluctuated over the period. 
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Table 3-12  Baseline Ambient Sound Pressure Level Data for the Site and Nearby Areas 

 
Sound Levels (dBA) Site Date Time Wind 

Speed 
Wind 

Direction Min Max Leq L90 
Comments 

1 3/6/02 Day 3-5 180 57.7 77.8 60.7 59.2 Plant operation; commercial aircraft noise 
 3/6/02 Night 3-5 225 57.6 62.8 59.3 58.4 Plant operation; insect noise 

2 3/6/02 Day 0 - 48.1 54.3 50.3 49.0 Plant operation 

 3/6/02 Night 1-3 315 47.1 58.1 51.2 48.7 Train noise; plant operation 

3 3/7/02 Day 3-5 180 41.3 54.6 47.3 43.0 Heavy equipment noise; birds; plant operation 

 3/7/02 Night 1-5 360 41.6 55.1 45.3 42.1 Plant operation; commercial aircraft noise; birds 

4 3/7/02 Day 3-5 180 46.9 62.4 51.2 48.4 Plant operation; traffic from Manor Woods Rd 

 3/7/02 Night 1-5 360 47.2 56.8 50.1 48.1 Plant operation; Police traffic on Manor Woods Rd 

5 3/7/02 Day 2-5 180 39.5 84.3 68.0 41.4 Heavy traffic at intersection; plant operation 

 3/7/02 Night 1-5 360 40.7 64.2 49.9 42.2 Plant operation; traffic; aircraft noise 

6 3/7/02 Day 2-5 180 40.7 82.7 60.8 42.4 Traffic; plant operation; multiple noise sources 

 3/7/02 Night 1-5 360 38.3 64.3 46.9 38.7 Hum from substation; traffic; plant operation 

7 3/7/02 Day 2-5 180 41.6 61.0 48.9 44.1 Construction noise; birds; aircraft; plant operation 

 3/7/02 Night 1-5 360 38.5 46.6 40.1 38.8 Light traffic; dogs barking; plant operation 

8 3/7/02 Day 3-5 180 37.4 80.0 59.5 38.0 Plant operation; birds; traffic; construction noise 

 3/8/02 Night 1-4 360 40.4 45.5 42.1 41.2 Plant operation; residential HVAC; aircraft noise 

9 3/7/02 Day 3-5 180 41.9 59.1 48.3 44.2 Plant operation; birds; traffic; aircraft noise 

 3/8/02 Night 1-4 360 43.6 59.3 46.5 44.6 Plant operation; light traffic 

10 3/7/02 Day 3-5 180 43.5 79.9 62.3 45.0 Plant operation; heavy traffic; birds; aircraft noise 

 3/8/02 Night 1-4 360 45.1 52.6 47.7 45.9 Plant operation 

Source:  Golder, 2004 
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4.0 AIR QUALITY IMPACTS 

4.1 AIR QUALITY IMPACT ASSESSMENT BACKGROUND AND 
METHODOLOGY 

4.1.1 Overview 

As part of the CPCN application process (regulated under COMAR 20.80,) 
PPRP, in conjunction with MDE’s Air and Radiation Management 
Administration (ARMA), evaluates potential impacts to air quality 
resulting from emissions of projects to be licensed in Maryland.  This 
evaluation consists of emissions investigations and other studies, 
including air dispersion modeling assessments, to ensure that impacts to 
air quality from the proposed projects are acceptable.  PPRP and ARMA 
also conduct a complete air quality regulatory review for two purposes:  
1) to assist in the impact assessment, because air quality regulatory 
standards and emissions limitations define levels to protect against 
adverse health, welfare, and environmental effects; and 2) to ensure that 
the proposed project will meet all applicable regulatory requirements.  

4.1.2 Regulatory Considerations 

The U.S. Environmental Protection Agency (EPA) has defined 
concentration-based National Ambient Air Quality Standards (NAAQS) 
for several pollutants, which are set at levels considered to be protective of 
the public health and welfare.  Specifically, the NAAQS have been defined 
for six “criteria” pollutants—particulate matter (PM), sulfur dioxide (SO2), 
nitrogen dioxide (NO2), carbon monoxide (CO), ozone, and lead.  Air 
emissions limitations and pollution control requirements are generally 
more stringent for sources located in areas of the country that do not 
currently attain a NAAQS for a particular pollutant (known as 
“nonattainment” areas).   

The Catoctin facility will be located on a 20-acre tract of land in Frederick 
County, Maryland, on the 2,200-acre Eastalco Works industrial complex.  
The air quality in Frederick County, which is designated as Area II 
(COMAR 26.11.01.03), is currently in attainment for all criteria pollutants 
with the exception of ozone and fine particulate matter (or particulate 
matter less than 2.5 microns, PM2.5).  Because of the high levels of ozone 
historically found in Frederick County during the ozone season (May-
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October), the County is designated a severe ozone nonattainment area.  
Emissions of the two pollutants that are the primary precursors to 
ozone—volatile organic compounds (VOCs) and nitrogen oxides (NOx)—
are regulated more stringently in ozone nonattainment areas to ensure 
that air quality is not further degraded (i.e., the ambient air concentrations 
of ozone do not continue to increase as new sources of emissions are 
constructed).   

PM2.5 is a newly regulated pollutant.  Frederick County (and several 
other counties in Maryland and other states) became a designated PM2.5 
nonattainment area as of April 5, 2005.  Although EPA has promulgated 
an ambient standard for PM2.5 and has designed PM2.5 nonattainment 
areas, there are no federal or State implementing regulations for PM2.5, as 
there are for ozone.  EPA published interim guidance for implementing 
PM2.5 nonattainment programs in a memorandum from September 2005.  
MDE ARMA has used the interim guidance on PM2.5 for this case. 

Potential emissions from new and modified sources in attainment areas 
are evaluated through the Prevention of Significant Deterioration (PSD) 
program (COMAR 26.11.06.14).  The goal of the PSD program is to ensure 
that emissions from major sources do not degrade air quality.  Triggering 
PSD requires pollution control known as Best Available Control 
Technology (BACT) and additional impact assessments. 

Potential emissions from new and modified sources in nonattainment 
areas are also evaluated through the nonattainment New Source Review 
(NA-NSR) regulatory program (COMAR 26.11.17).  The goal of the NA-
NSR program is to allow construction of new emission sources and 
modifications to existing sources, while ensuring that progress is made 
towards attainment of the NAAQS.  Triggering NA-NSR indicates that a 
project could adversely impact air quality, which means that impacts must 
be managed.  NA-NSR requires that major sources limit emissions of 
affected pollutants through the implementation of the most stringent 
levels of pollution control, known as Lowest Achievable Emission Rate 
(LAER).  In addition, NA-NSR requires pollutant “offsets” to be obtained 
for every ton of regulated pollutant emitted.  

Because the Catoctin facility will be located in a nonattainment area for 
ozone and PM2.5 and an attainment area for the other pollutants, PPRP 
and ARMA assessed applicability with both NA-NSR and PSD to ensure 
that no adverse impacts would be caused by the proposed project.  The 
results of these evaluations for the proposed project are discussed in 
Sections 4.3 (PSD program) and 4.4 (NA-NSR program). 
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Other federal and state air quality regulations may apply to the proposed 
project.  These regulations apply either as a result of the type of emission 
source that is to be constructed, or as a result of the pollutants to be 
emitted from the system.  These regulations, discussed in Section 4.7, 
specify limits on pollutant emissions and impose recordkeeping and 
reporting requirements. 

4.2 SOURCE CHARACTERIZATION 

4.2.1 Description of Proposed Project 

The air emission units to be constructed and operated at the proposed 
facility include two General Electric Frame 7FA combustion turbines (CTs) 
to be operated in combined cycle mode.  Each CT will be equipped with a 
heat recovery steam generator (HRSG) with duct burners.  The duct 
burners will provide additional steam supply, enabling higher power 
output when needed.  Steam produced by the HRSGs will be combined 
and directed to a steam turbine.  The facility will have a nominal electric 
generating capacity of 600 MW.  

The CTs will be designed with dry low-NOx combustors.  The duct 
burners will be equipped with low-NOx burners.  Catoctin Power will 
operate selective catalytic reduction (SCR) systems using 19 percent 
aqueous ammonia downstream of the duct burners to control NOx 
emissions.  The CTs and duct burners will be equipped with catalytic 
oxidation systems to control CO and VOCs. 

In the Catoctin Power CPCN application, the power block refers to the 
main source of electrical power for the plant.  The facility’s combined 
cycle configuration will utilize three electric generators arranged in a 
“two-on-one” configuration (see Figure 4-1).  Two CTs, fired on natural 
gas, will generate electricity directly.  Hot exhaust gas from each of the 
CTs will be directed to two consecutive HRSGs.  Steam produced by both 
HRSGs will be directed to a single steam turbine which will be connected 
to the third electric generator (Figure 4-1). 

Both CTs will be installed within a turbine building.  The installation will 
include an inlet air filter, an inlet evaporative air cooler to reduce inlet air 
temperature and increase efficiency, and other support equipment.  

In addition to the CTs, the Catoctin project will also include the 
installation and operation of one 1,000-kilowatt (kW) emergency diesel 
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generator (EDG) located at the plant, one 370-horsepower (hp) emergency 
firewater pump, one 350-kW EDG located at a pump house near the 
Potomac River for backup water supply, and two electric-powered fuel 
gas heaters.  The facility will be equipped with a multi-cell mechanical 
draft cooling tower with drift eliminators.  Catoctin Power will also install 
one aqueous ammonia storage tank (approximately 20,000 gallons) 
associated with the SCR system. 

Table 4-1 lists specifications of the proposed units included in the facility 
design.   

Figure 4-1 Process Flow Diagram for Baseload Operations for the CT/HRSGs Firing 
Natural Gas at Ambient Temperature of 54°F 
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Table 4-1 Catoctin Power Project Air Emission Sources 

 
Component (Number of 

Units) 

 
 

Type/Model 

 
Rated  

Capacity 

 
 

Fuel 

 
Projected 

Operations  

Combustion Turbines (2) GE Frame 7FA 170 MW (nominal)      
@ 54°F 

(~1604.7 MMBtu/hr) 

Natural gas 8,760 hr/yr 
per CT 

Duct Burners (2) GE 

561 MMBtu/hr  
@ 54°F 

577 MMBtu/hr 
@ 90°F 

Natural gas 

<4,000 hrs/yr 
per duct burner; 

2,244,000 
MMBtu/yr 
each @ 54°F; 

2,308,000 
MMBtu/yr @ 

90°F 

Emergency Diesel 
Generator (power plant) 

To be determined 
prior to construction 

1,000 kW 
(9.42 MMBtu/hr) 

(1,340 hp) 

Diesel fuel <200 hours per 
year 

Emergency Diesel 
Generator (pump house) 

To be determined 
prior to construction 

350 kW 
(~3.30 MMBtu/hr) 

Diesel fuel  <200 hours per 
year 

Firewater Pump Engine To be determined 
prior to construction 

370 hp 
(~2.6 MMBtu/hr) 

Diesel fuel <100 hours per 
year 

Cooling Tower Mechanical draft 12 cells NA 8,760 hr/yr 

Aqueous Ammonia 
Storage Tank 

-- 20,000 gallon NA NA 

Source:   CPCN application, February 2004, Table A-1 Design Information and Stack Parameters for 
the project, GE7FA at baseload operation; pump house EDG added by Catoctin Power 11/04. 

NA= Not Applicable 

The CTs and duct burners will burn natural gas exclusively.  The EDGs 
and firewater pump will be fueled by No. 2 fuel oil (diesel).   

The facility is intended to operate as an intermediate facility. 
This operational mode will mean that the facility may start up and 
shut down with some regularity.  
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4.2.2 Air Emissions Characterization:  Combustion Turbines and Related 
Equipment 

4.2.2.1 Background 

Potential annual emissions from the proposed facility are based on the 
operation of both CTs for 24 hours per day, 365 days per year (8,760 hours 
per year) each.  Duct burner heat input will be limited to 577 million 
British thermal units per hour (MMBtu/hr, higher heating value) per unit 
at 90°F (or 561 MMBtu/hr at 54°F), as noted in Table A3, and pg 6-8 of the 
Catoctin Power CPCN application.  The facility will restrict duct firing to a 
maximum of 4,000 hours per year per unit, which equates to a maximum 
of 2,308,000 MMBtu per year at 90°F (or 2,244,000 MMBtu/year at 54°F).   

Emissions from combustion sources vary based on operating conditions, 
including turbine load and ambient temperature.  To determine maximum 
annual emissions, Catoctin evaluated potential emissions resulting from 
several operating scenarios (varying loads, ambient temperatures, and 
duct firing).   

To calculate maximum potential emissions from the CTs, it was necessary 
for Catoctin to make projections regarding the hours that these CTs may 
operate at various loads over the year, with and without duct firing.  The 
engineering estimates made by Catoctin to calculate potential emissions 
are detailed in the following section.   

The only fuel source to be used by the CTs will be pipeline quality natural 
gas with a maximum sulfur content of 1 grain per 100 standard cubic feet 
(gr/100 scf).  Each CT will be equipped with dry low NOx combustors to 
minimize the production of NOx, and will have the capability of firing at 
up to 1,604.7 MMBtu/hr heat input at 54°F with a maximum operation of 
8,760 hrs/yr or 14,057,172 MMBtu heat input annually (Table A3, and pg 
6-8 of the Catoctin Power CPCN application).   

4.2.2.2 Routine Criteria Pollutant Emissions 

Table 4-2 summarizes the projected short-term emissions rates for the 
proposed Catoctin sources (from CPCN application Tables 6.2-1, 6.2-2, 
and 6.2-3).  Emissions in the table are based on the following assumptions: 

• Base load (100%) operations; 

• Ambient/compressor air inlet temperature of 54°F; 
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• Pipeline quality natural gas (see CPCN application Table 3.3-1) with a 
maximum sulfur content of 1 gr/100 scf only will be used in the CTs; 

• SCR systems operating in the HRSGs will reduce NOx emissions by 
approximately 81.5 percent to 2.0 parts per million by volume dry 
(ppmvd) at 15 percent oxygen without duct firing, and to 2.5 (ppmvd) 
during periods of duct firing; 

• Oxidation catalysts operating in the HRSGs will reduce CO emissions 
by approximately 82 percent to 3.0 ppmvd @ 15 percent O2 with duct 
firing and to 2.0 ppmvd without duct firing; and 

• Oxidation catalysts operating in the HRSGs will reduce VOC 
emissions by approximately 50 percent to 1.3 ppmvd @ 15 percent O2 

with duct firing and 0.7 ppmvd without duct firing. 

The oxidation catalysts are nonselective and will oxidize other compounds 
in addition to CO.  Therefore, SO2 in the CT exhaust gas may be further 
oxidized in the catalyst to form SO3.  The SO3 hydrolyzes by reaction with 
water vapor in the exhaust gas to sulfuric acid (H2SO4), resulting in 
sulfuric acid mist emissions.   

Catoctin Power indicates in the CPCN application (pg. 6-2 and Table 6.2-1) 
that emissions of other regulated pollutants, including lead, total 
fluorides, total reduced sulfur, reduced sulfur compounds, hydrogen 
sulfide, mercury, beryllium, arsenic, asbestos, vinyl chloride, and 
radionuclides will not be emitted or will be emitted in negligible amounts.  
Catoctin Power does not report on potential emissions of 
chlorofluorocarbons (CFCs) and halons; however, these are assumed to be 
negligible also. 

Projected maximum annual emissions from the project are summarized in 
Table 4-3.  Maximum annual emissions are based on the following 
assumptions: 

• Ambient/compressor air inlet temperature of 54°F; 

• Each CT will each operate 8,760 hours per year at full load; 

• Each CT will operate with duct firing for a maximum of 4,000 hours 
per year; 

• Each CT will operate in startup or shutdown mode for no more than 
680 hours per year and there will be no duct firing during startups and 
shutdowns (see Section 4.2.2.3 for details on startup and shutdown 
emissions).



Table 4-2   Catoctin Power Project Projected Short-term Project Emissions 
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Emissions Unit PM PM10 PM2.5  SO2 NOx CO VOC Sulfuric Acid Mist 

CT with Duct 

Burner (each) 1, 6 

21.1 lb/hr 

0.0119 lb/MMBtu 

<0.01 gr/dscf 

21.1 lb/hr 

0.0119 lb/MMBtu 

<0.01 gr/dscf 

18.7 lb/hr  

0.0100 lb/MMbtu 

<0.01 gr/dscf 

 

6.7 lb/hr 

0.0038 lb/MMBtu 

 

21.04 lb/hr 

0.009 lb/MMBtu 

2.5 ppmvd 

15.6 lb/hr 

0.0088 lb/MMBtu 

3.0 ppmvd 

3.59 lb/hr 

0.0020 lb/MMBtu 

1.3 ppmvd 

0.61 lb/hr 

0.0003 lb/MMBtu 

CT Only (each) 1, 6 16.1 lb/hr 

0.0090 lb/MMBtu 

<0.01 gr/dscf 

16.1 lb/hr 

0.0090 lb/MMBtu 

<0.01 gr/dscf 

14.3 lb/hr 

0.0080 lb/MMBtu 

<0.01 gr/dscf 

5.1 lb/hr 

0.0029 lb/MMBtu 

 

12.75 lb/hr 

0.0072 lb/MMBtu 

2.0 ppmvd 

7.9 lb/hr 

0.0044 lb/MMBtu 

2.0 ppmvd 

1.21 lb/hr 

0.0007 lb/MMBtu 

0.7 ppmvd 

0.47 lb/hr 

0.0003 lb/MMBtu 

Emergency 

Generator at Site 2, 6 

0.00082 lb/hp-hr 

0.4 g/hp-hr 

1.18 lb/hr 

0.00082 lb/hp-hr 

0.4 g/hp-hr 

1.18 lb/hr 

0.00080 lb/hp-hr 

1.14 lb/hr 

 

0.49 lb/hr 

0.015 lb/hp-hr 

6.9 g/hp-hr 

20.4 lb/hr 

0.0187 lb/hp-hr 

8.5 g/hp-hr 

25.11 lb/hr 

0.0011 lb/hp-hr 

0.5 g/hp-hr 

1.48 lb/hr 

Not reported 

Emergency 

Generator (Pump 

House)7 

0.4 g/hp-hr 

0.41 lb/hr 

0.4 g/hp-hr 

0.41 lb/hr 

0.4 g/hp-hr 

0.41 lb/hr 

 

0.17 lb/hr 

 

6.9 g/hp-hr 

7.1 lb/hr 

 

8.5 g/hp-hr 

8.8 lb/hr 

 

0.5 g/hp-hr 

0.52 lb/hr 

 

Not reported 

Firewater Pump 3, 6 0.0022 lb/hp-hr 

0.81 lb/hr 

0.0022 lb/hp-hr 

0.81 lb/hr 

0.0021 lb/hp-hr 

0.78 lb/hr 

 

0.13 lb/hr 

0.031 lb/hp-hr 

11.5 lb/hr 

0.00668 lb/hp-hr 

2.5 lb/hr 

0.00247 lb/hp-hr 

0.91 lb/hr 

Not reported 

Cooling Tower 4, 6 0.0005% drift 

2.81 lb/hr 

0.0005 % drift 

0.71 lb/hr 

0.0005 % drift 

0.0044 lb/hr 

 

0 

 

0 

 

0 

 

0 

 

0 

Ammonia Tank 5 0 0 0 0 0 0 0 0 

1 From CPCN application Table 6.2-1 @ 54°F; NOx concentration (2.0 ppmvd) updated by Catoctin Power in its Response to Data Request #4; PM/PM10 grain loading (gr/dscf) 
from pg. 6-40 of the application, and calculated assuming parameters shown in Table 4-4 of this document. 
2 Emissions of SO2 from CPCN application Table 6.2-3 (revised by Catoctin 11/04); other emissions based on Catoctin Power Response to DNR Data Request #4, Question 4-3. 
3 From CPCN application Table 6.2-3 (revised by Catoctin 11/04). 
4 From CPCN application Table 6.2-2; assumes a total dissolved solids (TDS) maximum concentration of 6,000 ppm, and PM10 portion of drift is 25% of total. 
5 Assumes no emissions of regulated compounds from the 20,000-gallon aqueous ammonia storage tank. 
6 Emissions of PM2.5 based on Catoctin Power Response to DNR Data Request # 5, Question 5-4 
7 The pump house generator was added to the project in November 2004 as part of the evaluation of the Potomac River water supply alternative; assumes PM2.5 = PM10.
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Table 4-3 Catoctin Power Project Projected Annual Project Emissions in  
Tons per Year (Includes Startup/Shutdown Emissions) (tpy)* 

Emissions 
Unit 

PM PM10 PM2.5 SO2 NOx CO VOC Sulfuric 
Acid Mist 

Two CTs1, 5 161.0 161.0 142.9 51.1 188.4 129.8 29.8 4.6 

Emergency 
Generator at 

Site2, 5 

0.118 0.118 0.114 0.049 2.04 2.51 0.15 Negligible 

Emergency 

Generator at 

Pump House7 

0.041 0.041 0.041 0.017 0.71 0.88 0.052 Negligible 

Firewater 
Pump3, 5 

0.041 0.041 0.039 0.007 0.575 0.125 0.046 Negligible 

Cooling 
Tower4, 5 

12.3 3.1 0.02 0 0 0 0 0 

TOTAL 
PROJECT 

173.6 164.4 143.1 51.1 191.7 133.3 30.0 4.6 

* From CPCN application page 6-2, and Table 6.2-4. Assumes duct burner operation for 4,000 hours 
per year; startup and shutdown emissions for PM/PM10, SO2, and sulfuric acid mist assumed 
equal to the “without duct firing” rate; startup and shutdown emissions for NOx, CO, and VOCs 
from CPCN Table 6.2-4. 
(1)  From CPCN application Table 6.2-4, Case E. 
(2)  From CPCN application Table 6.2-3. 
(3)  From CPCN application Table 6.2-3. 
(4)  From CPCN application Table 6.2-2. 
(5)  From Response to Data Request #5; correction to SO2 rate by Catoctin 11/19/04; sulfuric acid 
rate rounded down to 4.6 tpy, VOC rate to 29.8 tpy and PM rates to 161.0 by MDE 11/19/04. 
7 The pump house generator was added to the project in November 2004 as part of the evaluation 
of the Potomac River water supply alternative; as worst case, assumed PM2.5 equals PM10. 

ERM calculated PM and PM10 grain loading (grains per dry standard 
cubic foot, gr/dscf) associated with the maximum particulate emissions, 
assuming the conditions shown in Table 4-4.   
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Table 4-4 PM/PM10 Grain Loading Calculation Parameters 

Parameter CT w/Duct Burner CT Only 

PM/PM10 Emission Rate1         0.0119 lb/MMBtu @ 54°F 0.0090 lb/MMBtu @ 54°F 

Fuel Input2  2,106 MMBtu/hr @ 54°F 1,605 MMBtu/hr @ 54°F 

Stack Exit Flow2 969,537 acfm @  54°F 958,252 acfm @ 54°F 

Exhaust Moisture2  10.47% 8.25% 

Stack Temperature2 163°F (345.9 K) 163°F (345.9 K) 

1 From Catoctin Power CPCN application Table 6.2-1. 
2 From Catoctin Power CPCN application Table A-1. 

The results of the calculations indicate that the PM/PM10 grain loading 
for one CT operating with duct burners at an ambient inlet temperature of 
54°F is 0.0039 gr/dscf, and without duct burners is 0.0023 gr/dscf.   

4.2.2.3 Startup and Shutdown Emissions 

Emissions of certain pollutants (NOx, CO, and VOCs) from the CTs during 
startup and shutdown sequences are different than emissions during 
normal operations, one primary reason being the fact that the SCR and 
oxidation catalyst system do not perform at design rates until appropriate 
operating temperatures are reached.  Emissions of PM/PM10/PM2.5 and 
SO2 are not expected to vary significantly from routine emissions during 
startup and shutdown.   

Catoctin Power characterized a range of startup and shutdown conditions 
that the CTs might experience in a given year (see CPCN application pg  
6-6 to 6-7 and Table 6.2-4) to determine the impact on long-term (tpy) 
emissions from the project.  In general, startups of the CTs will normally 
last from 2 to 4 hours; shutdowns will normally last about one-half hour.  
There will be no duct firing during startup and shutdown sequences.   

For emissions estimating purposes, Catoctin Power assumes that each CT 
could experience a total of 680 hours of startups or shutdowns over the 
course of a year, as outlined in Table 4-5. 
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Table 4-5   Predicted Startup and Shutdown Emissions for Two Turbines* 
 

 Startup    

 Cold Warm/Hot Shutdown Total  

Pollutant (lb/event) (tpy)1 (lb/event) (tpy)2 (lb/event) (tpy)3 (lb/event) (tpy) 

NOx 500 12.5 360 32.76 60 6.96 920 52.22 

CO 400 10.0 200 18.2 60 6.96 660 35.2 

VOC 100 2.5 74 6.74 12 1.39 186 10.63 

*Source:  Table 6.2-4, and Pages 6-6 and 6-7 of the Catoctin Power CPCN application, February 2004.   
1Annual emissions for cold startup based on an estimated 100 startups per year total for both CTs 
and 4 hours per startup, pg. 6-6 and 6-7 of CPCN application. 
2Annual emissions for warm/hot startups based on an estimated 364 startups per year total for both 
CTs and 2 hours per startup, pg. 6-6 and 6-7 of CPCN application. 
3 Annual emissions for shutdowns based on an estimated 464 shutdowns per year total for both CTs 
and 0.5 hours per shutdown, pg. 6-6 and 6-7 of CPCN application. 

4.2.2.4 Hazardous Air Pollutant Emissions 

Catoctin Power estimated emissions of hazardous air pollutants (HAPs) 
using emission factors from EPA’s AP-42 and the CT Emissions Database 
(www.epa.gov/ttn/chief/ap42/ch03/final/c03s01.pdf and 
www.epa.gov/ttn/atw/combust/turbine/turbpg.html).  HAP emissions 
for the CTs were presented in Table A-7 of the CPCN application; HAP 
emissions for other emissions units were presented by Catoctin Power in 
Response to DNR Data Request #1 of 23 April 2004, in Table 1-5.1. 

Table 4-6 presents summary of projected HAP emissions.  To estimate 
maximum worst-case HAP conditions, it was conservatively assumed that 
both CTs operate with duct firing for 8,760 hr/year, and the EDG and the 
firewater pump operate each for 8,760 hr/year.  This results in projected 
HAP emissions from the project of about 8.1 tpy, and emissions of 
formaldehyde, the HAP with the single largest annual emissions, of about 
3.1 tpy.  As Catoctin Power reports, actual and potential HAP emissions 
will be lower (6.6 tpy for all HAPs combined and 2.6 tpy for 
formaldehyde), assuming the CTs operate with duct firing for a maximum 
of 4,000 hr/yr, and the EDG and firewater pump operate at 200 and 100 
hr/yr, respectively.  There is no credit taken for reduction in HAP 
emissions from operation of the oxidation catalyst systems; therefore, 
emissions of some HAPs, including formaldehyde, will likely be even 
lower. 
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Table 4-6 Conservative Maximum Projected HAP Emissions from the Catoctin Power Project 

 
NR = Not reported 
(1) HAP emissions for CTs from CPCN application Table A-7; as worst-case, assumes operation of CTs with duct burner firing at 

ambient temperature of 54°F. 
(2) Conservatively assumes operations with duct firing 8,760 hr/year, instead of only 4,000 hr/yr. 
(3) HAP emissions from EDG, firepump, and cooling tower are from Catoctin Power Response to DNR Data Request #1 (4/23/04), 

Table 1-5.1. 
(4) Conservatively assumes operations of both the EDG and fire pump for 8,760 hr/yr, instead of 200 and 100 hr/yr, respectively. 
(5) HAP emissions from the cooling tower are from Catoctin Power Response to DNR Data Request #1 (4/23/04). 
(6) Catoctin added the Pump House EDG 11/19/04, but provided no HAP emissions estimates; therefore, HAP emissions were 

estimated by scaling reported HAP emissions from the plant EDG by rated capacities of the units.

HAP

Two 
Combustion 

Turbines 
(lb/hr)(1)

Two 
Combustion 

Turbines 
(tpy)(2)

Emergency 
Diesel 

Generator at 
Plant (lb/hr)(3)

Emergency 
Diesel 

Generator at 
Plant (tpy)(4)

Emergency 
Diesel 

Generator at 
Pump House 

(tpy)(6)

Firewater 
Pump 

(lb/hr)(3)

Firewater 
Pump 
(tpy)(4)

Cooling 
Towers 
(tpy)(5)

Total by  
HAP 
(tpy)

1,3-Butadiene 0.00202 0.0088 3.68E-04 0.0016 1.02E-04 0.0004 0.01
Acetaldehyde 0.188 0.8234 7.23E-03 0.0317 1.99E-03 0.0087 0.86
Acrolein 0.03 0.1314 8.71E-04 0.0038 2.41E-04 0.0011 0.14
Benzene 0.0562 0.2462 8.79E-03 0.0385 2.43E-03 0.0106 0.30
Ethylbenzene 0.1496 0.6552 NR -- NR -- 0.66
Formaldehyde 0.702 3.0748 1.11E-02 0.0486 3.07E-03 0.0134 3.14
Naphthalene 0.00608 0.0266 7.99E-04 0.0035 2.20E-04 0.0010 0.03
PAH 0.01028 0.0450 NR -- NR -- 0.05
Proplyene Oxide 0.1356 0.5939 NR -- NR -- 0.59
Propylene NR -- 2.43E-02 0.1064 6.71E-03 0.0294 0.14
Toluene 0.154 0.6745 3.85E-03 0.0169 1.06E-03 0.0046 0.70
Xylene 0.3 1.3140 2.68E-03 0.0117 7.41E-04 0.0032 1.33
HAP Metals 0 0.0000 NR -- NR -- 0.1000 0.00

Total HAPs 7.5940 0.2627 0.0920 0.0726 0.1000 8.12
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4.2.2.5 Other Pollutant Emissions 

Ammonia 

Catoctin Power will install a 20,000-gallon tank and loading/unloading 
equipment to handle the 19 percent aqueous ammonia for the SCR system.  
Figure 4-2 presents a process flow diagram of the ammonia unloading 
system.  Catoctin Power estimates that the maximum ammonia 
consumption will be about 2,000 gallons per day.  Aqueous ammonia will 
be delivered in bulk (about 5,000 gallons per delivery) by truck on the 
order of once or twice per week at peak times (CPCN application pg. 9-1).  

Figure 4-2 Process Flow Diagram for Aqueous Ammonia Unloading 

The CPCN application does not discuss potential ammonia emissions that 
may result from handling and storage of ammonia; however, no routine 
emissions are expected from the tank.  

Catoctin Power estimates ammonia emissions from each CT of 31.6 lb/hr 
with duct firing and 23.9 lb/hr without duct firing at full load and an 
operating temperature of 54°F (see CPCN application Table A-7).  This 
represents ammonia slip of 10 parts per million by volume on a dry 
weight basis (ppmvd) at 15 percent oxygen.   

To ensure that ammonia slip remains below 10 ppmvd, the State’s 
recommended licensing conditions will include a requirement for Catoctin 
Power to monitor ammonia concentrations by a method to be approved 
by ARMA.  
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Greenhouse Gas Emissions 

Although emissions of greenhouse gases (GHGs) are not regulated in 
Maryland, PPRP evaluates the impacts of all quantifiable emissions from 
new power plants.  Therefore, potential GHG emissions were examined 
for the proposed Catoctin Power project.  Emissions were calculated for 
compounds for which global warming potentials (GWPs) are readily 
available.  Emissions of the following GHGs were estimated from the CTs:  
carbon dioxide (CO2), methane (CH4), NOx, nitrous oxide (N2O), CO, and 
non-methane volatile organic compounds (NMVOCs).  Because of the 
small contribution of GHGs from the EDG and the firewater pump 
relative to the CTs, only the CTs were considered in this analysis. 

The GHG emissions were estimated using a methodology from the 
Intergovernmental Panel on Climate Change (IPCC).  The IPCC is the 
primary developer of international guidelines for conducting GHG 
inventories.  The IPCC guidelines provide emission factors for GHGs and 
a method for expressing the emissions of different GHGs on a common 
basis of CO2 equivalents (CO2 Eq) by multiplying each GHG’s mass 
emission rate by its GWP to arrive at the CO2 Eq rate (EPA, 2002).  Unlike 
mass emission rates, the emissions of different GHGs expressed as CO2 
equivalents can be meaningfully compared or summed.   

Table 4-7 is a summary of estimated GHGs from the proposed Catoctin 
Power CTs. 

Table 4-7 Maximum Projected GHG Emissions from the Catoctin Power CTs 

GHG CT Emissions 
Duct Burner 
Emissions Total 

CO2  

GWP=1 
2,000,000 tpy 
1.82 Tg CO2 Eq 

290,000 tpy 
0.0006 Tg CO2 Eq 

2,290,000 tpy 
1.826 Tg CO2 Eq 

CH4 

GWP=21 
218 tpy 
0.0042 Tg CO2 Eq 

32 tpy 
0.0006 Tg CO2 Eq 

250 tpy 
0.0048 Tg CO2 Eq 

NOx 6,890 tpy 990 tpy 7,880 tpy 

N2O 
GWP=310 

4 tpy 
0.26 Tg CO2 Eq 

0.52 tpy 
0.000147 Tg CO2 Eq 

4.52 
0.260 Tg CO2 Eq 

CO 1,668 tpy 240 tpy 1,908 tpy 

NMVOCs5 182 tpy 26 tpy 208 tpy 

Assumes two Catoctin Power CTs operating 8,760 hours per year on natural gas, with duct firing 
for 4,000 hours per year.  Emissions reported in tons per year (tpy) and teragrams of CO 
equivalents (Tg CO Eq). 
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4.2.3 Air Emissions Characterization:  Cooling Towers 

4.2.3.1 Particulate Matter Emissions 

The Catoctin project will use a water-cooled condenser (cooling tower) 
system to condense the low-pressure steam released from the steam 
turbine generator.  The heat absorbed by the circulating water will be 
removed by a 12-cell, rectangular, mechanical draft, counterflow cooling 
tower and released to the atmosphere.  Entrained water droplets in the air 
stream are released to the atmosphere as “drift” and contain PM and 
PM10 and PM2.5.  Larger drift particles generally settle out close to the 
cooling tower and can lead to visible emissions and icing, depending on 
the weather conditions. 

To minimize the PM emissions and associated visible plume from the 
tower, Catoctin Power will utilize a plume abatement system, equipped 
with an 0.0005% drift eliminator.   

PM emissions from the cooling tower are a direct function of the amount 
of total dissolved solids (TDS) in the cooling water.  PM emissions tend to 
increase with increased TDS.  Reisman and Frisbie (2001) explain that the 
ratio of PM10 and PM2.5 to PM emissions is an inverse function of the 
amount of TDS in the cooling water.  Therefore, as the TDS content 
increases, the ratio of PM10 and PM2.5 to PM decreases.   

Catoctin Power’s preferred source of cooling water is effluent from the 
Ballenger Creek Wastewater Treatment Plant (WWTP); an alternate source 
of cooling water is direct withdrawal from the Potomac River (see Section 
1.1).  

Based on historical data presented in CPCN application Table 2.4-9, 
maximum TDS for effluent from Ballenger Creek WWTP was 610 mg/L 
(or ppm).  The cooling tower water will be circulated seven times, 
concentrating TDS to approximately 4,300 ppm; however, to be 
conservative, PM emissions were calculated a TDS content of 6,000 ppm 
(see CPCN application Table 6.2-2).  The circulating water flow rate of the 
system is projected to be 187,400 gal/min (from CPCN application Table 
6.2-2). 

PM emissions are calculated as the product of the solution drift rate and 
TDS concentration.  The solution draft rate (lb/hr) is the product of the 
circulating water flow rate (187,400 gal/min) and the drift rate (0.0005 
percent). The PM10 and PM2.5 fractions of total particulates were 
estimated using empirical information based on TDS content after 
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Reisman and Frisbie (2001).  Catoctin Power assumed that PM10 would 
represent 25 percent and PM2.5 would represent 0.15 percent of the total 
PM emissions from the cooling tower.   

Should Catoctin Power elect to use Potomac River water rather than 
Ballenger Creek effluent, it is expected that PM emissions would be 
somewhat lower, given that TDS for the River water is lower than 
Ballenger Creek effluent. 

The maximum PM10 and PM2.5 emission rates were calculated to be 0.713 
lb/hr and 0.004 lb/hr, respectively, with an assumed TDS concentration of 
6,000 ppm.  The maximum potential emissions from the cooling tower are 
projected be 12.3 tpy of PM, 3.1 tpy of PM10, and 0.019 tpy of PM2.5.   

4.2.3.2 Toxics Emissions 

As discussed, the applicant’s preferred source of cooling water is effluent 
from the Ballenger Creek WWTP.  Therefore, there is a potential for any 
toxic air pollutants (TAPs) in the effluent to be released to the atmosphere 
in the cooling drift.  Although TAP emissions are not regulated by ARMA 
from this type of source (see Section 4.9), PPRP evaluated water quality 
data for Ballenger Creek WWTP (from CPCN application Table 2.4-9) to 
determine potential TAP emission rates.  Only data for toxic metals were 
available; data for volatile organics or semi-volatiles were not reported.   

For this analysis, the concentrations of TAPs released to air as particulate 
(drift) were assumed to be equivalent to concentrations in the effluent.  
The short-term emission rate (g/s) for the cooling tower was determined 
as the product of the circulating water flow rate (gal/min), drift rate 
(percent), and the concentration of toxic pollutant in water (mg/l).  See 
section 4.8 for a summary of TAP emissions from the cooling tower.   

4.2.4 Air Emissions Characterization:  Emergency Diesel Generators (EDGs) 

One EDG, with a nominal capacity of 1,000 kW (1,340 hp), will be installed 
to provide electrical services in the event of a power outage at the facility.  
In November 2004, Catoctin Power indicated that it would be adding a 
second EDG, rated at approximately 350 kW, at a proposed pumping 
station near the Potomac River, where Catoctin may obtain its water 
supply.   Catoctin Power has indicated that the EDGs will only be 
operated in the event of a disruption in power delivery and during 
testing, and for no more than 200 hours per year each.    
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The applicant did not provide detailed information on the EDGs in the 
initial CPCN application.  However, in its Response to DNR Data Request 
#4, Catoctin Power clarified that the EDG at the facility will be designed to 
meet EPA Tier 1 emissions standards for non-road diesel engines, and 
provided information in November 2004 indicating that the EDG at the 
pump house would also meet Tier 1 standards.  Both EDGs are stationary, 
and are not actually considered “non-road diesel” engines subject to the 
diesel engine standards.  The Tier 1 and Tier 2 standards in g/kWh for 
nonroad engines >560 kW (>750 hp) from 40 CFR 89.112 (with equivalent 
rates in g/bhp-hr) are summarized in Table 4-8. 

Table 4-8 Non-road Diesel Engine Tier 1 and Tier 2 Standards 

 Emissions Standards  
g/kWh (g/bhp-hr) 

Tier Model Year CO HC NMHC+NOx NOx PM 

Tier 1 2000 11.4 
(8.5) 

1.3 
(1.0) 

- 9.2 
(6.9) 

0.54 
(0.4) 

Tier 2 2006 3.5 
(2.6) 

- 6.4 
(4.8) 

- 0.2 
(0.15) 

Use of Tier 1-rated engines means that maximum NOx emissions from the 
Catoctin Power EDGs will be significantly lower than originally presented 
in the CPCN.  It was originally reported in the CPCN application that NOx 
emissions from the plant EDG would be a maximum of 0.031 lb/hp-hr, or 
41.5 lb/hr, representing 4.16 tons of NOx per year.  With the clarification 
in Response to DNR Data Request #4 that the engine will meet Tier 1 
standards, maximum NOx emissions will be 0.015 lb/hp-hr (one-half that 
originally proposed), or 20.4 lb/hr.  Catoctin Power indicated that the 
pump house EDG would meet Tier 1 standards, with a maximum NOx 
emission rate of 7.1 lb/hr.  Maximum emissions of particulates (PM, 
PM10, and PM2.5) and VOCs using a Tier 1-rated plant EDG will also be 
lower than originally presented in the CPCN application; use of Tier 1 
standards for CO shows an increase in short-term CO emissions from the 
original CPCN application.     

Potential emissions from both EDGs, assuming maximum operation of 200 
hours per year, are summarized in Tables 4-2 and 4-3, based on the 
revised Tier 1-rated emissions projections for the units. 
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4.2.5 Source Characterization:  Firewater Pump Engine 

One small diesel-fired, 370-hp backup firewater pump engine will be 
installed as part of the project.  Catoctin Power proposes to limit operation 
of the pump to a maximum of 100 hours per year, which would include 
operations for monthly testing and maintenance.  The engine will serve as 
a backup pump if Eastalco’s firewater system is not available or its 
operation is required for readiness testing. 

Potential emissions from the emergency firewater pump, assuming 
maximum operations of 100 hours per year, are summarized in Tables 4-2 
and 4-3. 

4.2.6 Source Characterization:  Fuel Gas Heaters 

Based on information provided by the applicant in its Response to DNR 
Data Request #1 of 23 April 2004, the proposed fuel gas heaters will be 
powered by electricity, and so will have no direct air emissions.  

4.2.7 Source Characterization:  Construction Activities 

There will be some air quality impacts from the construction phase of the 
project associated with land clearing, site preparation, construction, and 
construction traffic.  These activities can result in fugitive PM emissions 
and emissions from vehicle exhaust.  The applicant indicates that 
construction of the project is scheduled to begin in spring 2005 and 
conclude in summer 2007 (Zwolak Direct Testimony, 30 June 2004, pg. 4). 

Catoctin Power indicates that PM emissions from construction activities 
will not exceed 16.6 tpy of PM and 4 tpy of PM10.  As a worst-case, PM2.5 
emissions are assumed to be equal to PM emissions for purposes of this 
evaluation.  In the original CPCN application, Catoctin Power indicated 
that emissions of CO, NOx, VOC, PM, and SO2 from vehicular exhaust 
from construction activities would be less than 10 tpy (CPCN application 
pg. 4-8).  Catoctin Power clarified in its response to DNR Data Request #4 
that emissions of these pollutants would be less than 10 tpy for all 
pollutants combined; emissions of individual pollutants are projected by 
the applicant not to exceed: 

CO 1.2 tpy 
NOx 5.7 tpy 
VOC 0.45 tpy 
PM 0.40 tpy 
PM10 0.40 tpy 
SO2 0.38 tpy 
 8.5 tpy 
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There are a number of PM emission mitigation activities that Catoctin 
Power indicates it will employ during construction, including mulching, 
covering, and planting of graded and untraveled or lightly traveled areas 
of the project footprint.  Road watering will be used “on an as-needed 
basis” to control PM emissions (CPCN application pp 4-8 and 4-9).  
Catoctin Power indicates that it will monitor construction activities for the 
presence of visible fugitive emissions to determine when water spraying is 
warranted. 

4.3 PREVENTION OF SIGNIFICANT DETERIORATION (PSD) 

4.3.1 PSD Applicability 

The Catoctin project was evaluated to determine whether potential 
emissions of regulated pollutants will be above the major source 
thresholds for PSD for this type of source.  As indicated in Table 4-9, 
potential emissions of NO2, CO, SO2, and PM/PM10 exceed the 
significance thresholds and are subject to PSD review.  VOC and PM2.5, 
nonattainment pollutants, and NOx (both an attainment and 
nonattainment pollutant) are discussed in Section 4.4.   

As discussed in Section 4.2.2.2, information in the CPCN application (pg. 
6-2 and Table 6.2-1) indicates that emissions of other regulated pollutants, 
including lead, total fluorides, total reduced sulfur, reduced sulfur 
compounds, hydrogen sulfide, mercury, beryllium, arsenic, asbestos, 
vinyl chloride, and radionuclides, will be zero or negligible.  Potential 
emissions of chlorofluorocarbons (CFCs) and halons were not discussed in 
the application; however, these are assumed to be negligible also.   

Because there are pollutants that exceed the PSD significant thresholds, 
the applicant must: 

• Apply Best Available Control Technology (BACT) for regulated 
pollutants emitted above PSD thresholds for all emissions units (see 
discussion in section 4.3.2 of this report); 

• Assess the ambient impact of emissions through the use of dispersion 
modeling (Section 4.3.3); and 

• Conduct additional impact assessments that analyze impairment to 
visibility, soils, and vegetation as a result of the modification, as well 
as impacts on Class I areas (Section 4.3.4). 
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Table 4-9 Potential Emissions from the Proposed Catoctin Power Generating  
Facility and PSD Significant Emission Rates 1 

 
 

Pollutant 

Potential  
Project Emissions 

(tpy) 

PSD Significance 
Level  
(tpy) 

NOx/NO2 191.7 40 

CO 133.3 100 

PM2.5 
PM10 
Total suspended particulate 

 143.1 
164.4 
173.6 

Nonattainment 
pollutant2 

15 
25 

Ozone3 - Nonattainment 
pollutant: 25 tpy NOx 

or VOCs for  
NA-NSR 

VOC2 30.0 Nonattainment 
pollutant: 25 tpy for 

NA-NSR 

SO2/SOx 51.1 40 

Pb Negligible 0.6 

Fluorides Negligible 3 

Sulfuric acid mist 4.6 7 

Hydrogen sulfide Negligible 10 

Total reduced sulfur Negligible 10 

Mercury Negligible 0.1 

Beryllium Negligible 0.0004 

CFCs (11, 12, 113, 114, 115) Not present Any increase 

Halons (1211, 1301, 2402) Not present Any increase 
1 Catoctin Power CPCN application, February 2004; modified based on Catoctin Power’s Response 
to DNR Data Request #4 related to the proposed Emergency Diesel Generator. 
2 There are, at the time of this case, no implementing regulations for the newly regulated pollutant 
PM2.5.  Based on EPA guidance, the significance threshold for PM2.5 is assumed to be equal to that 
of PM10 (15 tpy). 
3 Ozone impacts are represented by VOC emissions. 

4.3.2 Definition of “Source” and the Relationship with the Eastalco Facility 

The proposed Catoctin project is a major source of criteria pollutants 
under the PSD and NA-NSR programs and so is subject to PSD and NA-
NSR review.  Because the proposed facility will be located within the 
confines of an existing major source (Eastalco), PPRP and ARMA 
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investigated whether Catoctin Power would be considered part of the 
Eastalco “source” for PSD purposes (40 CFR 52.21 and COMAR 
26.11.06.14).   “Stationary source” is defined in the PSD regulations at 40 
CFR 52.21(b)(5) as “…any building, structure, facility, or installation 
which emits or may emit a regulated NSR pollutant.”   The term 
“building, structure, facility or installation” is defined in 40 CFR 
52.21(b)(6) as:   

“…all of the pollutant-emitting activities which belong to the same 
industrial grouping, are located on one or more contiguous or adjacent 
properties, and are under the control of the same person (or persons 
under common control) except the activities of any vessel. Pollutant-
emitting activities shall be considered as part of the same industrial 
grouping if they belong to the same "Major Group" (i.e., which have the 
same first two digit code) as described in the Standard Industrial 
Classification Manual, 1972, as amended by the 1977 Supplement ( U.S. 
Government Printing Office stock numbers 4101-0066 and 003-005-00176-
0, respectively).” 

The underlying criteria that would cause the power plant to be considered 
part of the Eastalco aluminum smelter would be that the power plant 1) 
belongs to the same industrial grouping as Eastalco (or is a support 
facility), 2) is adjacent to Eastalco, and 3) is under common control.    

The Catoctin site is clearly “adjacent to” Eastalco, as it lies within the 
Eastalco property boundary. 

The proposed Catoctin facility (SIC 4911) is not part of the same industrial 
grouping as Eastalco (SIC 3334), nor does it appear that either facility 
serves as a “support” facility to the other.   In Response to DNR Data 
Request #1 (included here as Appendix B-1), Catoctin Power indicates that 
“the Power Plant has no obligation to sell electricity, heat or steam to the 
Aluminum Smelter, and the Aluminum Smelter has no obligation to 
purchase electricity, heat or steam from the Power Plant.”   Eastalco will 
not store or convey Catoctin Power’s electricity, nor will the power plant 
obtain its fuel from Eastalco.   Catoctin Power does intend to share the 
existing Eastalco septic system and substation “as a matter of 
convenience.” 

The issue of “common control” is more complicated in this case.  Catoctin 
Power is a wholly-owned subsidiary of Sempra Energy Resources.  The 
“Eastalco” smelter is owned by Eastalco Aluminum Company (which is a 
wholly-owned subsidiary of Alumax, Inc., which is a wholly-owned 
subsidiary of Alcoa, Inc.), Mitalco, Inc., and Alumerica, Inc.  Catoctin 
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Power intends to lease property from Eastalco to operate the power plant 
(DNR Data Request #1 of 23 April 2004).   

At present, Eastalco does not own any portion of Catoctin Power, nor does 
Catoctin Power own any portion of the aluminum operations.  Catoctin 
Power reports that neither entity has decision-making authority over the 
other, nor have the parties “entered into any service contracts that make 
one entity dependent on the other entity” (Attachment 1 to Response to 
DNR Data Request #1). 

However, Eastalco has an option to purchase up to 50 percent of Catoctin 
Power.  In Response to DNR Data Request #1, Catoctin Power indicates 
that “Eastalco cannot exercise its option until after all permit approvals 
have been obtained and other contractual obligations are met.  At that 
point, Eastalco will have 90 days to exercise its option.” 

ARMA addressed this issue with EPA Region III during the course of the 
review of the application.  PPRP and ARMA have reviewed the 
information provided by the applicant and EPA and other guidance 
documents, and have concluded that the two co-located facilities 
constitute two separate sources for PSD purposes.  EPA indicates that 
should Eastalco exercise its option to acquire a portion of Catoctin Power 
before the power plant “commences construction” then the determination 
of “source” must be revisited. 

4.3.3 BACT Analysis 

4.3.3.1 Definition of BACT 

Based on projected potential emissions, BACT is required for NO2, SO2, 
CO, and PM emissions from the CTs, EDGs, and firewater pump and for 
PM from the cooling towers.  This section summarizes the BACT 
determination for these pollutants.  

BACT for any source is defined in COMAR 26.11.17.01(B)(3) as: 

(a) "…. an emissions limitation, including a visible emission standard, 
based on the maximum degree of reduction for each pollutant subject 
to regulation under the Clean Air Act which would be emitted from 
any proposed major stationary source or major modification which the 
Department, on a case-by-case basis, taking into account energy, 
environmental, and economic impacts and other costs, determines is 
achievable for that source or modification through application of 
production processes or available methods, systems, and techniques, 
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including fuel cleaning or treatment or innovative fuel combination 
techniques for control of the pollutant. 
 
(b) Application of best available control technology may not result in 
emissions of any pollutant which would exceed the emissions allowed 
by an applicable standard under 40 CFR 60 and 61. 
 
(c) If the Department determines that technological or economic 
limitations on the application of measurement methodology to a 
particular emissions unit would make the imposition of an emissions 
standard infeasible, a design, equipment, work practice, operational 
standard, or combination of these, may be prescribed instead to satisfy 
the requirement for the application of best available control 
technology. This standard shall, to the degree possible, set forth the 
emissions reduction achievable by implementation of the design, 
equipment, work practice, or operation, and shall provide for 
compliance by means which achieve equivalent results.” 

The Code of Federal Regulations (CFR) Title 40, Parts 60 and 61, include 
the New Source Performance Standard (NSPS) and National Emission 
Standard for Hazardous Air Pollutant (NESHAP) regulations, 
respectively. 

BACT analyses are conducted using EPA’s “top-down” BACT approach, 
as described in EPA’s Draft New Source Review Workshop Manual (EPA 
1990).  The five basic steps of a top-down BACT analysis are listed below: 

Step 1:  Identify potential control technologies 

Step 2:  Eliminate technically infeasible options 

Step 3:  Rank remaining control technologies by control effectiveness 

Step 4:  Evaluate the most effective controls and document results 

Step 5:  Select BACT 

The first step is to identify potentially “available” control options for each 
emission unit triggering PSD, for each pollutant under review.  Available 
options consist of a comprehensive list of those technologies with a 
potentially practical application to the emission unit in question.  The list 
includes technologies used to satisfy LAER requirements, innovative 
technologies, and controls applied to similar source categories.   
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For this analysis, the following sources were investigated to identify 
potentially available control technologies: 

• U.S. EPA’s RACT/BACT/LAER Clearinghouse (RBLC) database, 

• U.S. EPA Region 4’s National CT database, 

• EPA’s New Source Review website, 

• In-house experts, 

• State air regulatory agency contacts, 

• Technical books and articles, and 

• Guidance documents and personal communications with state 
agencies. 

After identifying potential technologies, the second step is to eliminate 
technically infeasible options from further consideration.  To be 
considered feasible for BACT, a technology must be both available and 
applicable.  It is important, in this step, that the technical basis for 
eliminating a technology from further consideration be clearly 
documented based on physical, chemical, engineering, and source-specific 
factors related to safe and successful use of the controls.   

The third step is to rank the technologies not eliminated in Step 2 in order 
of descending control effectiveness for each pollutant of concern.  If the 
highest ranked technology is proposed as BACT, it is not necessary to 
perform any further technical or economic evaluation.  Potential adverse 
impacts, however, must still be identified and evaluated.  

The fourth step entails an evaluation of energy, environmental, and 
economic impacts for determining a final level of control.  The evaluation 
begins with the most stringent control option and continues until a 
technology under consideration cannot be eliminated based on adverse 
energy, environmental, or economic impacts.  The economic or “cost-
effectiveness” analysis is conducted in a manner consistent with EPA’s 
OAQPS Control Cost Manual Fifth Edition (EPA 1996) and subsequent 
revisions.  An important aspect of the top-down BACT methodology is the 
establishment of baseline emission levels that are used in calculating the 
cost-effectiveness of alternative control options.  EPA’s Draft New Source 
Review Workshop Manual states that baseline emissions should be a realistic 
upper bound estimate of emissions taking into account physical or 
operational constraints and historical operating data. 

The fifth and final step is to select as BACT the most effective of the 
remaining technologies under consideration for each pollutant of concern. 
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As described in Section 4.4, potential NOx (and VOC) emissions subject 
the plant to NA-NSR, which requires implementation of LAER.  Because 
LAER must be at least as stringent as BACT, it is assumed that by 
demonstrating LAER for NOx, the facility will also meet the BACT 
requirements for NO2. (Emissions of NOx emitted by combustion sources 
are primarily in the form of NO, which is only partially converted to NO2 
in the atmosphere.)  As a result, no BACT demonstration is presented for 
NO2 emissions. 

A summary of BACT proposals for the Catoctin project for SO2, 

PM/PM10, CO, and NO2 is shown in Table 4-10 (from CPCN application 
Table 6.4-1, Catoctin Power’s Response to DNR Data Request #1 of 23 
April 2004, Catoctin Power’s Response to DNR Data Request #4 of 23 July 
2004, and information from K. Latham, Sempra, by email to D. Brown, 
PPRP, 22 September 2004).  PPRP, in conjunction with ARMA, conducted 
an independent evaluation of potentially applicable control technologies, 
summarized in Sections 4.3.2.2 through 4.3.2.5. 

MDE ARMA has determined that BACT (and LAER—see Section 4.4) 
applies to the CTs at all times, including during periods of startup, 
shutdown, and malfunction.  However, it is ARMA’s position that BACT 
(and LAER) limits established for normal, continuous operation are not 
appropriate or enforceable for the turbines during startup, shutdown and 
malfunction events because the dry low-NOx systems and control devices 
on these turbines are not fully operational until the turbines reach 60% 
load, which means that the units cannot achieve the prescribed BACT and 
LAER limits appropriate for normal operations at loads lower than 60%.  
Therefore, the actual BACT (and LAER) emission rates shall apply at all 
times, except during periods of startup, shutdown and malfunction.  As 
part of the BACT and LAER requirements, periods of startup and 
shutdown may not exceed 680 hours in any consecutive 12-month period 
(since Catoctin Power’s projected ton per year emission rates were 
determined assuming startup/shutdown periods of no more than 680 
hr/year).  

For clarification, startup, shutdown, and malfunction are defined as 
follows: 

• Startup is the period of time from initiation of combustion firing 
until the unit reaches at least 60% load.  Periods of cold startup 
shall last no more than 4 hours; periods of warm/hot startup shall 
last no more than 2 hours.  



 

4-26 

• Shutdown is the period of time from which the turbine output is 
lowered with the intent to shut down, until the point at which the 
load drops below 60%.  Periods of shutdown shall last no more 
than 30 minutes. 

• Malfunction is any sudden, infrequent, and not reasonably 
preventable failure of air pollution control equipment, process 
equipment, or a process to operate in normal or usual manner.  
Failures that are caused in part by poor maintenance or careless 
operation are not malfunctions. 
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Table 4-10 Summary of Catoctin Power’s BACT Proposal for the Catoctin Project 

Unit Pollutant BACT Rate Method to Achieve BACT 
CTs with Duct Burners 
and HRSGs1,2,3 

SO2 
 
 
 

PM/PM10 
 
 

CO 
 
 

NO2/NOx 

6.7 lb/hr 
monthly avg. basis (based on gas with sulfur 
content of 1 gr/scf)  
 
21.1 lb/hr 
3-hr avg.  
 
2.0 ppmvd @ 15% O2 w/out duct firing and 
3.0 ppmvd @15% O2 w/duct firing, 3-hr avg.  
 

2.0 ppmvd @ 15% O2  
w/out duct firing, and 2.5 ppmvd @ 15% O2 
w/duct firing, 1-hr avg. 

Exclusive use of pipeline quality, low sulfur 
natural gas 
 
 
Advanced DLN combustion design and exclusive 
use of pipeline quality, low sulfur natural gas  
 
Advanced DLN combustion design and operation 
of oxidation catalyst system within HRSG 
 
Exclusive use of pipeline quality natural gas; 
advanced DLN combustion design; low-NOx 
burners on duct burners; and SCR system within 
HRSG 

Emergency Diesel 
Generator (plant)4 

SO2 
 
 

PM/PM10 
 
 
 

CO 
 
 

NO2/NOx 

0.49 lb/hr 
3-hr avg. 
 
1.18 lb/hr 
3-hr avg. 
 
 
25.11 lb/hr 
3-hr avg. 
 
20.4 lb/hr 
3-hr avg. 

Use of Tier 1 rated engine, low sulfur (<0.05% S by 
weight) fuel and limit on operations of 200 hr/yr 
 
Use of Tier 1 rated engine, low sulfur (<0.05% S by 
weight) fuel, good combustion practices, and limit 
on operations of 200 hr/yr 
 
Use of Tier 1 rated engine, good combustion 
practices and limit on operations of 200 hr/yr 
 
Use of Tier 1 rated engine, good combustion 
practices and limit on operations to 200 hr/yr 
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Table 4-10 Summary of Catoctin Power’s BACT Proposal for the Catoctin Project (continued) 

Unit Pollutant BACT Rate Method to Achieve BACT 
Emergency Diesel 
Generator (pump house)5 

SO2 
 
 
PM/PM10 
 
 
 
CO 
 
 
NO2/NOx 

0.17 lb/hr 
3-hr avg. 
 
0.41 lb/hr 
3-hr avg. 
 
 
8.8 lb/hr 
3-hr avg. 
 
7.1 lb/hr 
3-hr avg. 

Use of Tier 1 rated engine, low sulfur (<0.05% S by 
weight) fuel and limit on operations of 200 hr/yr 
 
Use of Tier 1 rated engine, low sulfur (<0.05% S by 
weight) fuel, good combustion practices, and limit 
on operations of 200 hr/yr 
 
Use of Tier 1 rated engine, good combustion 
practices and limit on operations of 200 hr/yr 
 
Use of Tier 1 rated engine, good combustion 
practices and limit on operations to 200 hr/yr 

Firewater Pump4 SO2 
 
 

PM/PM10 
 
 
 

CO 
 
 

NO2/NOx 

0.13 lb/hr 
3-hr avg. 
 
0.81 lb/hr 
3-hr avg. 
 
 
2.5 lb/hr 
3-hr avg. 
 
11.5 lb/hr 
3-hr avg. 

Low sulfur (<0.05% S by weight) fuel and limit on 
operations of 100 hr/yr 
 
Low sulfur (<0.05% S by weight) fuel, good 
combustion practices, and limit on operations of 
100 hr/yr 
 
Good combustion practices and limit on 
operations of 100 hr/yr 
 
Limit on operations of 100 hr/yr 

Cooling Tower4 PM 
 
 

PM10 

2.81 lb/hr 
24-hr avg. 
 
0.71 lb/hr 
24-hr avg. 

High efficiency drift eliminators to achieve a drift 
loss rate of 0.0005% of recirculating water flow 

DLN Combustion= dry low–NOx combustion 
1 From CPCN application Table 6.4-1 and Section 6.4.3. 
2Assumes maximum operating conditions and duct firing. 
3 From Catoctin Power Response to Data Request #4 dated 25 July 2004.  
4 From Catoctin Power Response to DNR Data Request #1 dated 23 April 2004.  
5 Information from revised CPCN Table 6.2-3, November 19, 2004. 
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4.3.3.2 Combustion Turbines 

BACT for SO2 for the CTs 

Sulfur dioxide is formed when fuel that contains sulfur is burned. The 
sulfur content in fossil fuels varies widely.  Fuels such as coal and fuel oil 
can contain significant amounts of sulfur.  Natural gas is free of sulfur 
except for small amounts found in the odor additive mercaptan.   

There are two basic approaches to controlling SO2 in any combustion 
system:  remove or limit sulfur from fuel before it is burned or remove the 
SO2 from the exhaust gases.  There are no known applications of add-on 
controls, such as flue gas desulfurization systems, to remove SO2 from 
exhaust gases from CTs firing natural gas.  A review of the RBLC database 
(indicates that there are no CT projects firing only natural gas that use 
add-on controls for SO2.  BACT for SO2 in the RBLC is generally described 
as use of “low sulfur fuel” or “pipeline quality natural gas” or “sweet 
natural gas” and/or good combustion practices. 

As BACT, Catoctin Power intends to use pipeline quality natural gas with 
a maximum sulfur content of 1 gr/100 scf (CPCN application on p. 3-7 
and Table 3.3-1).  Most of the entries in the RBLC do not indicate a specific 
fuel sulfur content; however, Catoctin Power’s proposed fuel sulfur 
content is within the range of those reporting such information.  Table 4-
11 includes a few examples of maximum natural gas sulfur content limits 
for sources listed in the RBLC. 

Table 4-11 Example Natural Gas Sulfur Limits in RBLC Determinations for SO2 

Facility/Permit Date Listed Natural Gas Sulfur Content* 

Midland Cogen (MI)/2003 0.2 gr/100 cf 

South Shore Power (MI)/2003 0.2 gr/100 cf 

Renaissance Power (MI)/2001 0.5 gr/cf 

Kalkaska Generating (MI)/2003 0.75 gr/100 scf 

Mirant Wyandotte (MI)/2003 0.8 gr/100 scf 

Catoctin Power 1.0 gr/100 scf 

PSEG Lawrenceberg (IN)/2001 <2.0 gr/dscf 

FPL Martin (FL)/2003 2.0 gr/100 scf 

Union Carbide Tx City (TX)/2003 3.0 gr/100 dscf 
*From RBLC, March 2004; units as presented in RBLC. 
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The proposal for exclusive use of pipeline quality natural gas in the CTs to 
achieve an SO2 rate of 6.7 lb/hr is consistent with BACT for SO2 for this 
type of source; however, PPRP and MDE have determined that the rate 
will be demonstrated on a monthly average basis, not on an annual basis.  

BACT for PM/PM10 for the CTs 

PM emissions from the CTs result primarily from the carry-over of 
noncombustible materials in the fuel.  Constituents of concern in natural 
gas include ash, fuel-bound sulfur, and nitrogen.  Natural gas has 
negligible amounts of these constituents when compared to liquid or solid 
fuels.  Catoctin Power intends to use pipeline quality natural gas with 
typical heat content of approximately 20,500 Btu/lb (lower heating value) 
and a maximum sulfur content of 1 gr/100 scf, as outlined in the CPCN 
application on p. 3-7 and Table 3.3-1.  

Gas-fired CTs can produce PM when hydrocarbons are not fully 
combusted, or from poor air/fuel mixing or maintenance problems.  
Because of the nature of the fuel, PM emissions from natural gas firing in 
CTs are significantly lower than oil- or coal-fired combustion processes. 

There are a number of technologies or systems that are available for 
controlling PM emissions from boilers and other sources (such as 
cyclones, fabric filter baghouses, electrostatic precipitators, and wet gas 
scrubbers); however, add-on control devices are not generally considered 
effective for control of PM from combustion turbines burning natural gas 
for two primary reasons:  the particle size of PM from CTs is small (<1 
micron) and PM is diluted by the high volumes of exhaust from the 
turbine.   

A review of the RBLC did not identify any CT projects with add-on 
controls for PM/PM10 emissions.  Also, the California Air Resources 
Board (CARB, 1999) indicates that the only available method to control 
PM from turbine exhaust is through limitations on fuel type and sulfur 
content.   

The proposal for exclusive use of pipeline quality natural gas in the CTs to 
achieve a PM/PM10 rate of 21.1 lb/hr is consistent with BACT for PM10 
for this type of source. 

BACT for CO for the CTs 

Carbon monoxide emissions from CTs and other combustion sources 
result from incomplete combustion, typically when there is insufficient 
residence time or insufficient temperatures to complete the hydrocarbon 
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oxidation.  In gas turbines, quenching by dilution air results in CO 
emissions.  Emission rates for CO are typically higher at low operating 
loads.  

Carbon monoxide control technologies with potential practical application 
to combustion sources include combustion controls and post-combustion 
catalytic oxidation.  

Combustion controls generally include activities such as optimizing the 
residence time, temperature, and turbulence, which results in efficient 
combustion and reduced CO emissions.  Good combustor design and 
operation practices can improve the oxidation process by controlling the 
operating temperature and distribution of excess air in the flue gas to 
ensure that there is enough oxygen present at an optimum temperature 
for complete combustion.   

Add-on controls for CO include various types of catalyst systems.  In 
catalytic oxidation, a catalyst enhances the oxidation reaction of CO to 
CO2 at lower temperatures and with a shorter residence time than the 
uncatalyzed reaction would require.  The most efficient catalysts are 
precious metals dispersed on high surface area washcoats that are bonded 
to ceramic honeycomb blocks.  Catalysts are designed to operate at 
temperatures between 600°F to 1,200°F and operating pressures up to 300 
psig.  Catalytic oxidation systems can theoretically convert 70 to 90 
percent of CO in the gas stream to CO2.   

There are also emerging catalytic combustion technologies.  XONON™ is 
an advanced, ultra-low emission, catalytic combustion technology from 
Catalytica Energy (Catalytica Energy, 2004) designed to reduce NOx 

formation by reducing the combustion temperature.  XONON technology 
also reduces CO and VOC emissions because the technology uses catalytic 
combustion instead of flame combustion (Kawasaki, 2004).  Kawasaki—
one of Catalytica’s commercial partners—reports that NOx emissions less 
than 3.0 ppm can be achieved with this combustion technology without 
add-on control systems.  The turbines are relatively small, between 1-15 
MW (Catalytica Energy, 2004).  The only known reported commercial 
operation of a catalytic combustion system on a gas turbine is a 1.4-MW 
Kawasaki turbine that began operations in November 2002 at the Sonoma 
Development Center in Eldridge, California.  The unit is reporting “NOx 
emissions consistently and substantially below its 3 ppm guarantee” 
(Catalytica Energy, 2004). 

The applicant is proposing to limit CO emissions through use of the dry  
low-NOx combustor design, good combustion practices, and application 
of an oxidation catalyst system to achieve an emission rate of 2.0 ppmvd 
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corrected to 15 percent O2, over a 3-hour averaging period without duct 
firing and 3.0 ppmvd at 15 percent O2, 3-hr average with duct firing 
(CPCN application pg. 6-38).  This represents a CO reduction of 
approximately 82 percent and so is at the higher end of the range of 
expected CO reduction efficiencies. 

A search of the RBLC database indicates that there are numerous 
applications of oxidation catalyst systems to combined cycle CT projects.  
There are also numerous examples of “BACT” determinations for CO 
consisting solely of “good combustion practices.”  The CO rates from 
projects using good combustion practices are generally in the 10 ppmvd 
range or above.  The CO rates from projects in the RBLC with oxidation 
catalysts are generally in the range of 3-5 ppmvd.   

The proposed CO rates of 2.0 ppmvd corrected to 15 percent O2 (3-hr 
average) without duct firing and 3.0 ppmvd corrected to 15 percent O2 (3-
hr average) with duct firing, representing a CO reduction efficiency of ~82 
percent, are within the range of the lowest CO rates for this type of source. 

4.3.3.3 Cooling Tower 

BACT for PM for the Cooling Tower 

A portion of the liquid water in cooling tower systems is entrained in the 
air stream and released as drift (see Section 4.2.3).  Particulates released 
with the drift are considered PM and PM10.   

Application of drift eliminators, which remove a percentage of the drift 
droplets prior to release from the cooling tower stack, are the only known 
feasible method to reduce PM emissions from cooling towers.  There are 
several types of available drift eliminators, such as the herringbone (blade-
type), wave form, and cellular (honeycomb); cellular units are reported to 
be the most efficient (AP-42, 1995; pg 13.4-3). 

A review of the RBLC indicates that PM emissions from cooling towers 
are uncontrolled, or are controlled by “drift eliminators” or “high 
efficiency drift eliminators” with drift loss rates from 0.001 to 0.0005 
percent of the water flow.  Resulting PM rates are in the range of 0.42 to 
1.69 lb/hr for PM10 and 3.7 lb/hr or higher, or visible emissions of up to 
40 percent. 

The proposed use of high efficiency drift eliminators to achieve a drift loss 
rate of 0.0005 percent of recirculating water flow to achieve PM emissions 
of 2.81 lb/hr and PM10 emissions of 0.71 lb/hr (24-hour average basis) is 
consistent with BACT for this type of source. 
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4.3.3.4 Emergency Diesel Generators 

 BACT for SO2 for the EDGs 

There are no known available applications of add-on pollution control 
systems for SO2 emissions from EDGs of the type, size, and use proposed 
for the Catoctin project.  An RBLC search indicates that limits on annual 
hours of operation and use low sulfur fuels are generally applied to these 
units for BACT purposes. 

Catoctin Power is proposing to operate one Tier 1-rated 1,000-kw EDG for 
no more than 200 hr/yr at the plant, using low sulfur (0.05% sulfur by 
weight) diesel fuel, and to maintain the unit according to manufacturer’s 
specifications to minimize emissions as BACT for SO2 for the EDG.  This 
will result in an SO2 emission rate not to exceed 0.49 lb/hr (3-hr average 
basis).  The 350-kW unit at the pump house will also be a Tier 1-rated EDG 
burning low sulfur diesel fuel, limited to operations of no more than 200 
hr/yr, resulting in an SO2 emission rate not to exceed 0.17 lb/hr. 

PPRP and ARMA have determined that use of Tier 1 EDGs with low 
sulfur diesel fuel oil and a limit on annual hours of operation represents 
BACT. 

BACT for PM for the EDGs 

There are no known available applications of add-on pollution control 
systems for PM emissions from EDGs of the type, size, and use proposed 
for the Catoctin project.  An RBLC search indicates that limits on annual 
hours of operation, low sulfur fuels and good combustion practices are 
generally applied to these units for BACT purposes. 

Catoctin Power is proposing to operate the Tier 1-rated 1,000-kw EDG at 
the plant for no more than 200 hr/yr, use low sulfur (0.05% sulfur by 
weight) diesel fuel, and maintain the unit according to manufacturer’s 
specifications to minimize emissions as BACT for PM for the EDG.  This 
will result in a PM/PM10 emission rate not to exceed 1.18 lb/hr (3-hr 
average basis).  Similarly, the 350-kW EDG at the pump house will be a 
Tier 1-rated engine burning low sulfur diesel to be operated for no more 
than 200 hr/yr, with a maximum PM/PM10 rate of 0.41 lb/hr. 

The proposed use of a Tier 1 EDGs with low sulfur diesel fuel oil and a 
limit on annual hours of operation is consistent with BACT for this type of 
source. 
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BACT for CO for the EDGs 

There are no known applications of add-on pollution control systems for 
CO emissions from EDGs of the type, size, and use proposed for the 
Catoctin project.  An RBLC search indicates that limits on annual hours of 
operation and good combustion practices are generally applied to these 
units for BACT purposes. 

Catoctin Power is proposing to operate the Tier 1-rated 1,000-kw EDG at 
the plant for no more than 200 hr/yr, use low sulfur (0.05% sulfur by 
weight) diesel fuel, and to maintain the unit according to manufacturer’s 
specifications to minimize emissions as BACT for CO for the EDG.  This 
will result in a CO emission rate not to exceed 25.1 lb/hr (3-hr average 
basis).  The 350-kW EDG at the pump house will be a Tier 1-rated engine 
burning low sulfur diesel to be operated for no more than 200 hr/yr, with 
a maximum CO rate of 8.8 lb/hr. 

The proposed use of Tier 1 EDGs with low sulfur diesel fuel oil and a limit 
on annual hours of operation is consistent with BACT for this type of 
source. 

4.3.3.5 Firewater Pump Engine 

BACT for SO2 for the Firewater Pump 

There are no known applications of add-on pollution control systems for 
SO2 emissions from firewater pump engines of the type, size, and use 
proposed for the Catoctin project.  An RBLC search indicates that limits on 
annual hours of operation, low sulfur fuels, and good combustion 
practices are generally applied to these units for BACT purposes. 

Catoctin Power is proposing to operate the 370-hp firewater pump for no 
more than 100 hr/yr and use low sulfur (0.05% sulfur by weight) diesel 
fuel to minimize emissions as BACT for SO2 for the firewater pump 
engine.  This will result in an SO2 emission rate not to exceed 0.13 lb/hr 
(3-hr average basis). 

The use of a firewater pump engine with low sulfur diesel fuel oil, 
application of good combustion practices, and a limit on annual hours of 
operation is consistent with BACT for this type of source. 

BACT for PM for the Firewater Pump Engine 

There are no known applications of add-on pollution control systems for 
PM emissions from firewater pump engines of the type, size, and use 
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proposed for the Catoctin project.  An RBLC search indicates that limits on 
annual hours of operation, low sulfur fuels, and good combustion 
practices are generally applied to these units for BACT purposes. 

Catoctin Power is proposing to operate the 370-hp firewater pump for no 
more than 100 hr/yr and use low sulfur (0.05% sulfur by weight) diesel 
fuel to minimize emissions as BACT for PM for the firewater pump 
engine.  This will result in a PM/PM10 emission rate not to exceed 0.81 
lb/hr (3-hr average basis). 

The proposed use of a firewater pump engine with low sulfur diesel fuel 
oil, application of good combustion practices, and a limit on annual hours 
of operation is consistent with BACT for this type of source. 

BACT for CO for the Firewater Pump 

There are no known applications of add-on pollution control systems for 
CO emissions from firewater pump engines of the type, size, and use 
proposed for the Catoctin project.  An RBLC search indicates that limits on 
annual hours of operation, low sulfur fuels, and good combustion 
practices are generally applied to these units for BACT purposes. 

Catoctin Power is proposing to operate the 370-hp firewater pump for no 
more than 100 hr/yr and use low sulfur (0.05% sulfur by weight) diesel 
fuel to minimize emissions as BACT for CO for the firewater pump 
engine.  This will result in a CO emission rate not to exceed 2.5 lb/hr (3-hr 
average basis). 

The proposed use of a firewater pump engine with low sulfur diesel fuel 
oil, application of good combustion practices, and a limit on annual hours 
of operation is consistent with BACT for this type of source. 

 4.3.4 NAAQS and PSD Increment Compliance Demonstration 

The NAAQS are concentrations in the ambient air that are established by 
EPA at levels intended to protect human health and welfare, with an 
adequate margin of safety.  The air quality analysis required for sources 
subject to PSD includes an evaluation of the impact of the new source’s 
emissions on NAAQS attainment, and also includes an evaluation of the 
impact of the new source’s emissions on applicable PSD increments.  PSD 
increments are established by EPA as allowable incremental increases in 
ambient air concentrations due to new sources in attainment areas, set at 
levels that are substantially less than the NAAQS.  PSD increments cannot 
be exceeded even if the NAAQS evaluation would allow for impacts from 
new sources that are greater than the PSD increments.   
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Air quality modeling was used to evaluate the impact to ambient air 
quality from the proposed two CTs and the cooling tower.  Due to the 
nature of the EDGs and firewater pump (i.e., emergency equipment that 
will be run for a maximum of 200 and 100 hours per year, respectively, for 
testing), these sources were not included in the air quality evaluation.  
Catoctin Power presented the results of its modeling intended to 
determine compliance with the NAAQS and PSD increments for each 
criteria pollutant with significant emissions from the proposed Catoctin 
facility as part of the CPCN application.  

PPRP and ARMA conducted independent modeling, as described in this 
section, to verify the applicant’s results.  The NAAQS for the six criteria 
pollutants NO2, SO2, CO, lead, PM10, and ozone, defined by federal 
regulations (40 CFR 50), are shown in Table 4-12.  NAAQS for PM2.5 and 
8-hour ozone are also listed in Table 4-12 for completeness; however, these 
standards are in the process of being implemented and are not evaluated 
further in this report.  

The significant impact levels (SILs) for these pollutants are also provided 
in the table.  SILs have been established by EPA to serve as an initial test 
of air quality impacts.  Predicted impacts less than the SILs are considered 
low enough that no threat to the NAAQS or PSD increments is present 
due to the sources being evaluated by dispersion modeling analyses. 
Additional analyses relative to attainment of the NAAQS and PSD 
increments are not required or necessary for projects with predicted 
impacts less than the SILs.  Impacts greater than the SILs need to be 
evaluated further to determine whether additional modeling or analysis is 
necessary to demonstrate NAAQS and increment attainment.  

The criteria pollutants NOx, SO2, CO, and PM10 are included in the 
dispersion modeling demonstration. 
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Table 4-12 Ambient Air Quality Thresholds 

Pollutant Averaging 
Time 

Primary 
NAAQS 

Secondary 
NAAQS 

PSD 
Increment 

Monitoring 
de minimis 

Significant 
Impact Level  

NO2 Annual   100  
(0.053 ppm) 

100  
(0.053 ppm) 

25 14 1.0 

SO2  Annual 
 
 
24-hr 
 
 
3-hr 

80  
(0.03 ppm) 
 
365  
(0.14 ppm) 
 
 

__ 
 
 
__ 
 
1300  

 (0.5 ppm) 

20 
 
 
19 
 
 
512 

__ 
 
 
13 
 
 
__ 

1.0 
 
 
5.0 
 
 
25.0 

CO 8-hr 
 
 
1-hr 

10,000  
 (9 ppm) 
 
40,000  
(35 ppm) 

__ 
 
 
__ 

__ 
 
 
__ 

575 
 
 
__ 

500 

 

2000 

PM10 
 
 
PM2.5 

Annual 
24-hr 
 
Annual 
24-hr 

50  
150  
 
15  
65 

50  
150  

 

15  
65 

17  
30 

__ 
__ 

-- 
10 

__ 
__ 

1.0 
5.0 
 
__ 
__ 

Lead Calendar 
quarter 

1.5  1.5 __ 0.1 __ 

Ozone 1-hr 
 
 
8-hr 

235 
(0.12 ppm) 
 
 156 
(0.08 ppm) 

235 
(0.12 ppm) 
 
 156 
(0.08 ppm) 

__ 
 
 
__ 

100 tpy VOC 
 
__ 

__ 
 
 
__ 

ppm = parts per million 
Source:  40 CFR 50; all values are shown in µg/m3 except as noted. 

Ozone, another criteria pollutant for which NAAQS have been defined, is 
not emitted directly from the proposed Catoctin facility sources.  Ozone is 
formed by reactions of VOCs and NOx emissions (called "ozone 
precursors") from point sources in the presence of sunlight and in the 
presence of precursors emitted by other sources.  Ozone is considered to 
be a regional pollutant, in that the effects of individual sources are not 
ordinarily distinguishable from the effects of literally thousands of ozone 
precursor sources.  For this reason, modeling the impact of an individual 
source on ozone concentrations is not required and was not carried out for 
this project.  For these pollutants, offsets are required (see Section 4.4) that 
ensure progress towards attainment of the ozone standard. 

PSD regulations require a source impact analysis (NAAQS and PSD 
increments) and an ambient air quality evaluation.  The ambient air 
quality evaluation requires the analysis of monitored concentrations in the 



 

4-38 

vicinity of the PSD source if the source impacts are greater than the 
monitoring de minimis values displayed in Table 4-12, and allows the 
regulatory agency to exempt a source from the analysis if impacts are less 
than the de minimis values.  

4.3.4.1 NAAQS and PSD Increment Modeling: Project Sources Only 

To initiate the compliance demonstration for the NAAQS and PSD 
increments, NOx, CO, PM10, and SO2 emissions from sources associated 
with the Catoctin project were modeled using the American 
Meteorological Society (AMS)/EPA Regulatory Model (AERMOD), 
version 02222.  The purpose of this initial modeling analysis was to 
determine maximum project impacts relative to the SILs and monitoring 
de minimis concentrations.  Approval to use AERMOD from EPA Region 
III was needed because at the time of this project, the model was proposed 
for inclusion in the modeling guidelines, but was not a final guideline 
model.  AERMOD has since been approved by EPA as a guidance model.  

AERMOD Approval 

The PSD regulations (codified at 40 CFR 51.166) specify that air quality 
modeling be based on models in the guideline on air quality models 
(GAQM, 40 CFR Part 50 Appendix W), except where the GAQM model is 
inappropriate.  In that case, a modified or alternative model can be used.  
The GAQM states in Section 3.2.2: “Determination of acceptability of a 
model is a Regional Office responsibility.  Where the Regional 
Administrator finds that an alternative model is more appropriate than a 
preferred model, that model may be used subject to the recommendations 
below.”  In the specific case involving the compliance modeling for the 
Catoctin project, the alternative model is AERMOD, while the preferred 
model is the Industrial Source Complex (ISCST3) model. 

AERMOD is a model that was developed by scientists representing AMS 
and EPA in response to a long-standing need to update the scientific basis 
of routinely used air quality models.  EPA has proposed including 
AERMOD in the GAQM (April, 2000) but the proposal has not been 
finalized; therefore, AERMOD does not currently have guideline status.  
EPA is currently in the process of reviewing and responding to comments 
received on the proposed rule, but the improvements introduced in this 
new model make its use in the interim desirable for certain situations 
including the proposed project. 

ARMA requested approval of AERMOD for use in the area where the 
Catoctin facility is located, by letter to the EPA Region III Regional 
Administrator dated April 26, 2004.  Approval from Region III was 
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provided in a letter dated May 20, 2004 stating that the model is 
appropriate for use in the area of the proposed project.   

Meteorological Data Representativeness 

An air quality modeling analysis should be accompanied by an evaluation 
of the representativeness of the meteorological data used in the model.  
For this project, Catoctin Power used surface and upper air data from 
Dulles Airport (located approximately 40 miles south of the Eastalco 
facility) for the time period 1991-1995.  

Wind roses showing wind direction and speed patterns based on the 
Dulles Airport data were developed and displayed (CPCN application 
Volume 1, Section 2).  PPRP and ARMA conducted analyses to 
understand and analyze the representativeness of the Dulles surface 
meteorological data for the Catoctin facility site.  The additional analyses 
included a comparison of data collected at Dulles to data collected at a site 
located near Dickerson, Maryland in 1987-1988.  The previous data were 
collected to conduct modeling in support of a PSD application for two 
simple cycle combustion turbines at the Mirant (then PEPCO) Dickerson 
power plant.  The historical data were evaluated by PPRP and ARMA as 
part of the recent review of the Mirant Dickerson expansion project.  It is 
relevant to the Catoctin project due to the proximity of the site to 
Dickerson. 

The meteorological database developed for the Dickerson modeling 
consisted of measurements taken on a 90-meter tower (10, 60, and 90 
meter levels) at the site, supplemented by measurements of winds at 
heights greater than 90 meters taken by a Doppler SODAR, also located on 
the Dickerson site. Figure 4-3 illustrates the wind roses from the 10-, 90- 
and 250-meter levels.  Figure 4-4 illustrates the area in the immediate 
vicinity of the Catoctin project site. 

A review of the information presented by the applicant and the additional 
information developed by PPRP and ARMA reveals the following: 

• Based on visual inspection of the terrain and land use surrounding the 
two sites, it is noted that differences exist, but these are judged to be 
not significant enough to invalidate the use of the Dulles 
meteorological data for the AERMOD modeling.  No major terrain 
features are located in between the Catoctin site and Dulles.  

• Comparison of low-level wind roses from the nearby Dickerson site 
and Dulles, taken during the same time period, reveals a similar 
pattern. 
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Figure 4-3 Wind Rose at 10 m, 90 m, and 250 m from Ground Surface 
 

 
 
Source:  Mirant Dickerson On-site Doppler SODAR Data for 1987-1988: 
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Figure 4-4 Catoctin Power Project Location 

 
 

• Wind roses at different heights above ground at the same location as 
the 10-meter data (at the Dickerson site) reveal that, as expected, wind 
speeds increase with height above the ground, and that wind 
directions are similar. With height, however, there is more of a 
tendency for winds from the northwest and southwest.   

PPRP and ARMA conclude that the five-year data set from the Dulles 
airport is representative and suitable for use with the Catoctin facility 
modeling. 
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Meteorological Data Processing 

The surface and upper air data collected at Dulles were processed by 
Catoctin Power utilizing the AERMET program.  AERMET is the 
recommended processor for developing inputs to AERMOD.  AERMET 
requires, at a minimum, hourly National Weather Station (NWS) data and 
once-daily upper air sounding profiles.  The processing program produces 
two files for input to AERMOD: a surface file containing calculated 
micrometeorological variables (heat flux, stability, and turbulence 
parameters) that represent the dispersive potential of the atmosphere, and 
a profile file that provides vertical profiles of wind speed, wind direction, 
and temperature.  In the case of meteorological data files developed from 
NWS data, the profiles contain only one level (the surface level) and a 
meteorological interface within AERMOD generates profiles of wind, 
temperature, and turbulence from the input data files.  The Catoctin 
Power AERMET analysis used parameters for surrounding land 
characteristics (albedo, or reflectivity of the ground surface; bowen ratio, 
an indicator of surface moisture; and roughness length, an indicator of 
surface roughness) based on tables 4-1 through 4-3 provided in the 
AERMET users guide.  The average landuse characteristics values used in 
the development of AERMET meteorological data include: 0.15 for albedo 
(non-dimensional), 2.0 (non-dimensional) for midday bowen ratio, and 
0.12 meters for surface roughness length.   

PPRP and ARMA have reviewed the meteorological data processing, and 
conclude that the AERMET processing conducted by the applicant is 
suitable for use with the Catoctin facility modeling. 

Source Characterization 

Different load conditions for the CTs (100 percent, 75 percent and 50 
percent) were examined, because lower loads can result in lower plume 
heights, which in turn can result in higher predicted impacts even at the 
lower emission rates associated with the lower loads.  Ambient 
temperature can also affect the pollutant emission rates and stack exhaust 
parameters, since air is more dense at lower temperatures and higher 
throughputs can be achieved at lower temperatures.  Emission rates and 
stack parameters were developed for three ambient temperatures: -18, 54, 
and 90oF for each load condition, as well as 104°F for the 100 percent load 
operation.  The 100 percent load operation was also configured with duct 
burners at ambient temperatures of 54, 90, and 104°F, since duct firing 
would only be practical under the 100 percent load condition.  These load 
and temperature combinations created 13 different operating scenarios.  
The complete set of emission rates and stack parameters for these 
scenarios is shown in Table 4-13 and is also listed in the CPCN 
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application, Table 6.2-1.  NOx emissions displayed in Table 4-13 represent 
the higher, 2.5 ppm rate initially proposed by Catoctin Power as LAER for 
the CT units.  The revised specification of 2.0 ppm as LAER will result in 
lower emissions; however, the modeling was not revised based on the 
lower emissions.  The conclusions reached by PPRP and ARMA regarding 
modeling of NOx emissions at 2.5 ppm will remain valid at the lower rate 
of 2.0 ppm.   Cooling tower emission rates and stack parameters are 
displayed in the Catoctin Power CPCN application in Table 6.2-2. 
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Table 4-13 Summary of Source and Operational Information for the Catoctin Power 
CTs Used in the Modeling Evaluations 

a. English Units

Stack Height 160 feet
Stack Diameter 18 feet
Stack Base Elevation 325 feet

Case # Case ID
Temperature 

(deg F)
Exit Velocity 

(ft/sec) NOx SO2 PM10 CO
VOC (as 
methane)

1 BSDB54 163 63.5 21.30 6.70 21.10 15.60 3.59
2 BSDB90 169 61.2 20.60 6.50 21.10 15.00 3.60
3 BSDB04 169 60.6 20.40 6.40 21.10 14.90 3.57
4 BASE18 172 71.2 18.30 5.80 16.30 8.90 1.35
5 BASE54 163 62.8 16.10 5.10 16.10 7.90 1.21
6 BSDB90 189 62.3 15.20 4.80 16.00 7.40 1.15
7 BASE04 190 61.9 15.10 4.80 16.00 7.30 1.14
8 LD7518 155 54.7 15.10 4.80 16.00 7.40 1.07
9 LD7554 149 49.5 13.40 4.20 15.80 6.50 0.97

10 LD7590 152 47.2 12.10 3.80 15.70 5.90 0.92
11 LD5018 160 42.9 11.20 3.50 15.60 5.40 0.83
12 LD5054 160 41.3 10.40 3.30 15.50 5.10 0.80
13 LD5090 160 39.2 9.50 3.00 15.40 4.60 0.77

b. Model Units

Stack Height 48.8 meters
Stack Diameter 5.5 meters
Stack Base Elevation 99.1 meters

Case # Case ID
Temperature  

( K)
Exit Velocity 

(m/sec) NOx SO2 PM10 CO
VOC (as 
methane)

1 BSDB54 345.93 19.35 2.68 0.84 2.66 1.96 0.45
2 BSDB90 349.26 18.65 2.59 0.82 2.66 1.89 0.45
3 BSDB04 349.26 18.47 2.57 0.81 2.66 1.88 0.45
4 BASE18 350.93 21.70 2.30 0.73 2.05 1.12 0.17
5 BASE54 345.93 19.14 2.03 0.64 2.03 0.99 0.15
6 BSDB90 360.37 18.99 1.91 0.60 2.01 0.93 0.14
7 BASE04 360.93 18.87 1.90 0.60 2.01 0.92 0.14
8 LD7518 341.48 16.67 1.90 0.60 2.01 0.93 0.13
9 LD7554 338.15 15.09 1.69 0.53 1.99 0.82 0.12

10 LD7590 339.82 14.39 1.52 0.48 1.98 0.74 0.12
11 LD5018 344.26 13.08 1.41 0.44 1.96 0.68 0.10
12 LD5054 344.26 12.59 1.31 0.42 1.95 0.64 0.10
13 LD5090 344.26 11.95 1.20 0.38 1.94 0.58 0.10

Operational Parameters Emission Rates (lb/hr)

Operational Parameters Emission Rates (g/s)

 

 

 



 

4-45 

Downwash 

Aerodynamic downwash caused by buildings and structures in the 
vicinity of exhaust stacks can lead to an increase in ground level 
concentrations.  Downwash effects are modeled within AERMOD by 
using algorithms derived from the ISCPRIME model.  The algorithms 
contained in ISCST3 are known to have several deficiencies, most of which 
tend to make the predictions conservative (i.e., predict higher impacts 
than a more accurate model would predict).  The ISCPRIME model was 
developed by the Electric Power Research Institute (EPRI) in response to a 
need to improve existing downwash models.   The impacts of the project 
sources were modeled using AERMOD by the applicant.  

AERMOD requires information about buildings and structures to be input 
in a prescribed format.  Catoctin Power used EPA’s Building Profile Input 
Program (BPIP) for this purpose.  The BPIP program generates 
information on the location and size of buildings and structures relative to 
each stack, and AERMOD uses this information to calculate downwash 
effects.   

BPIP also calculates the good engineering practice (GEP) stack height for a 
given stack location.  GEP is the height at which downwash effects are 
considered to be insignificant.  For the Catoctin CTs, the GEP height as 
determined by BPIP for the CT stacks is 207 feet or 63 meters.  Since the 
proposed stack heights for the CTs is 160 feet, which is less than GEP and 
therefore affected by downwash, the direction-specific building 
dimensions generated by BPIP were used in the AERMOD model runs.  
Direction-specific building dimensions were also specified for the cooling 
towers. 

Receptor Grid Development 

A receptor grid was developed by Catoctin Power that extended to 
approximately 7 kilometers from the Catoctin site in each direction.  
Receptor spacing was set to 25 meters along the site boundary; 50 to 100 
meters spacing from the site boundary to about 1.5 kilometers; 150 meters 
from 1.5 kilometers to 3 kilometers; and 250 meters from 3 kilometers to 7 
kilometers.  Also, a separate receptor grid was developed to incorporate 
high elevation points in the general area, centered on Sugarloaf Mountain.   

A total of 5,751 receptors were analyzed in the model.  Terrain elevations 
were assigned to each receptor, and a hill scale was calculated with the 
use of the program AERMAP.  AERMAP is a companion program to 
AERMOD that utilizes digitized USGS digital elevation model (DEM) data 
files to assign elevations and hill scales to receptors.  The hill scale 
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assigned to each receptor is used by AERMOD to determine the 
appropriate terrain algorithm to use for the receptor.  AERMOD calculates 
a critical dividing streamline height, based on the hill scale, that divides 
the approach flow towards the hill into two parts: one that rises over the 
terrain obstacle, and one that passes around the side of the obstacle.  
Based on the plume height relative to the terrain and relative to the 
receptor, AERMOD calculates concentration contributions from different 
parts of the plume following the different flow regimes. 

Land Use Classification  

The land use surrounding the Catoctin facility must be characterized as 
“urban” or “rural” for AERMOD modeling purposes.  This designation 
affects dispersion parameters used by the model.    

Guidance on determining whether the model is run in an “urban” or 
“rural” mode specifies that the land use within three kilometers of the 
facility should be classified in accordance with Auer (1978).  If more than 
50 percent of the land use falls within the Auer urban categories (i.e., I1 
(heavy industrial), I2 (light-moderate industrial), C1 (commercial), or 
R2/R3 (compact residential), then the model should be run in the urban 
mode; if urban categories are less than 50% of the land use, the model 
should be run in the rural mode.  Based on this guidance, PPRP and 
ARMA conducted a visual observation of the land use surrounding the 
Catoctin facility and determined that a rural classification should be used 
in the modeling analyses.   

Source-only Modeling Results and Discussion 

Catoctin Power conducted modeling using AERMOD, with five years of 
meteorological data and “normalized” emissions of 1.0 g/s, for each of the 
13 operating scenarios.  The worst case CT operating scenarios were then 
identified for NOx, CO, PM10, and SO2, separately for short-term and 
annual averages, and AERMOD was then used to model total facility 
impacts for each pollutant and averaging time, using the worst-case CT 
scenario.   

PPRP and ARMA have evaluated the modeling methodology including 
the model used, the development and application of the meteorological 
database, the use and application of BPIP to determine downwash effects, 
the design of the receptor grid, and the actual model application.  PPRP 
and ARMA’s conclusion based on this evaluation is that the methodology 
is adequate to determine the impact of significant emissions from the 
Catoctin facility project.   
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Model results for all scenarios were presented in the Catoctin Power 
CPCN application.  PPRP and ARMA conducted independent modeling 
of selected scenarios to verify the results reported by the applicant.  The 
CT scenarios selected for this independent additional modeling 
represented the seven scenarios with the CTs operating at 100 percent 
load.  

Table 4-14 summarizes the source-only modeling for the Catoctin facility, 
modeled using AERMOD.  The maximum overall concentrations 
predicted by AERMOD are intended to be compared to the SILs and 
monitoring de minimis values that are also shown on Table 4-14.  The 
modeling results as presented in the CPCN application are shown.  
Independent modeling conducted by PPRP and ARMA for selected 
scenarios resulted in the same impact levels.  As shown in this table, 
maximum impacts for all pollutants of concern and for all relevant 
averaging periods are less than applicable SILs.  All the maximum impacts 
are below monitoring de minimis ambient impacts and hence preclude the 
need for pre-construction monitoring.  Table 4-15 shows the maximum 
concentrations predicted by AERMOD for different source groups, 
including the 13 different CT operating scenarios modeled. 

Figure 4-5(a) and (b) display contour plots of PM10 impacts for the 24-
hour and annual averages, respectively.  These plots show that maximum 
impacts occur relatively close to the facility, within about one kilometer of 
the CT stacks. 

Since the maximum impacts are less than the SILs for all pollutants, no 
additional steps need to be taken to demonstrate compliance with PSD 
increments and NAAQS for any regulated pollutant. 
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Table 4-14  Maximum Predicted Concentrations using AERMOD: Catoctin Facility 
Sources Only (µg/m3) 

 
Pollutant 

Averaging 
Time 

Max. 
Conc. 
Over 5 
Years 

 
SIL 

Moni-
toring 

de 
minimis 

 
1991 

 
1992 

 
1993 

 
1994 

 
1995 

Location of 
Max.  Conc 

NO2 Annual 0.37 1.0 n/a 0.33 0.36 0.37 0.33 0.36 500 -600 

SO2 Annual 0.11 1.0 n/a 0.10 0.11 0.11 0.10 0.11 500 -600 

  24-hr 1.12 5.0 13.0 0.92 1.12 1.09 1.12 1.06 400 -500 

 3-hr 2.59 25.0 n/a 2.59 2.55 2.59 2.39 2.23 100 -400 

CO 8-hr 5.25 500 575 14.91 15.23 13.58 12.89 11.73 100 -400 

 1-hr 15.23 2000 n/a 5.29 4.74 6.33 6.14 5.58 -3500 1500 

PM10 Annual 0.47 1.0 n/a 0.43 0.47 0.47 0.44 0.47 400 -500 

 24-hr   4.52 5.0 10.0 3.64 4.25 4.00 4.52 4.11 100 -600 

NOTE: Predicted short-term concentrations represent maximum over all receptors Location of Maximum concentration 
are in relative site-specific coordinate 
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Table 4-15  Maximum Predicted Concentrations Using AERMOD: by Source/Source Group (maximum over 5 years, µg/m3) 

 CT/HRSG Operating Scenarios  

Catoctin Power “case” 
number (“CTW” is Cooling 
Tower): 

1 2 3 4 5 6 7 8 9 10 11 12 13 CTW 

Operating Load (%): 100 100 100 100 100 100 100 75 75 75 50 50 50  

Duct Burners: Yes Yes Yes No No No No No No No No No No  

Ambient Temp (°F): 54 90 104 -18 54 90 104 -18 54 90 -18 54 90  

Pollutant/Averaging 
Time 

SIL 
             

 

SO2 3-hr 25.0 2.59 2.56 2.57 2.05 2.00 2.00 1.82 2.16 2.10 1.94 1.97 1.87 1.81 - 

  24-hr 5.0 1.12 1.11 1.12 0.84 0.87 0.87 0.76 0.98 0.97 0.91 0.98 0.90 0.85 - 

 Annual 1.0 0.11 0.11 0.11 0.09 0.09 0.09 0.08 0.10 0.10 0.09 0.10 0.09 0.09 - 

NOx                - 

 Annual 1.0 0.37 0.36 0.36 0.27 0.28 0.28 0.24 0.32 0.32 0.30 0.33 0.29 0.27 - 

CO 8-hr 500 5.25 5.15 5.17 2.26 2.69 2.69 2.40 2.80 2.64 2.44 2.41 2.27 2.10 - 

 1-hr 200
0 15.23 14.68 14.72 8.08 7.75 7.75 6.77 7.59 6.82 6.23 6.42 5.62 5.19 

- 

PM10 Annual 1.0 0.36 0.37 0.37 0.24 0.28 0.28 0.25 0.34 0.38 0.39 0.45 0.43 0.44 0.47 

 24-hr 5.0 3.53 3.61 3.64 2.37 2.74 2.74 2.52 3.27 3.67 3.76 4.37 4.22 4.38 4.52 
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Figure 4-5(a) Contour Plots of 24-hour PM10 Concentrations 

 

Sempra Facility

Eastalco

Minimum Contour    :  0.5 ug/m3

Contour Interval        :  1.0 ug/m3  
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Figure 4-5(b)  Contour Plot of Annual PM10 Concentration  

 

4.3.4.2 Preconstruction Monitoring 

The air quality modeling analyses described in Section 4.3.3.1, which 
address attainment of the NAAQS and PSD increments, are intended to 
fulfill the requirements contained in the PSD regulations at 40 CFR Part 
52.21(k), “source impact analysis.”  Additional requirements at 40 CFR 
Part 52.21(m) require an analysis of air quality in the vicinity of the PSD 
source, including preconstruction monitoring.  If the ambient impacts of a 
new source or modification are less than the monitoring de minimis levels 
specified in Part 52.21(i)(8), an exemption may be granted from the air 
quality analysis.  Since the impacts of the Catoctin facility project do not  
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exceed the monitoring de minimis levels for CO, NO2, SO2, and PM10 (see 
Table 4-14), an exemption can be granted for these pollutants.  PPRP and 
ARMA conclude, therefore, that the air quality analysis requirements of 
52.21(m) have been satisfied for the Catoctin facility. 

4.3.4.3 Summary and Conclusions 

Based on the information provided in the Catoctin facility CPCN 
application, supplemented with independent analyses conducted by the 
State, it appears that criteria pollutant impacts for the Catoctin project will 
not adversely affect the NAAQS or PSD increments for NO2, SO2, PM10, 
and CO.  

4.3.5 Additional Impact Analyses 

The PSD regulations require additional analyses beyond the NAAQS and 
PSD increment assessment described in the previous section.  Specifically, 
the regulations require an assessment of any impairment to visibility, 
soils, and vegetation that would occur as a result of the new source and of 
general commercial, residential, industrial, and other growth associated 
with the new source.  Furthermore, impacts on Class I areas must be 
analyzed to determine compliance with Class I increments and to assess 
the impacts of new emissions on air quality related values (AQRVs).  A 
review of the applicant’s analyses, and a discussion of additional analyses 
conducted by PPRP and ARMA follow. 

4.3.5.1 Impacts on Soils and Vegetation; Impacts of Growth 

Catoctin Power has conducted an analysis of the effect of the growth 
associated with the Catoctin facility sources, and of the impact of project 
emissions on soils and vegetation (CPCN application Section 6.7).  These 
analyses consist of a cataloging of soil and vegetation types in the vicinity 
of the proposed expansion project, research into what ambient pollutant 
levels would be harmful, and a comparison of harmful levels to projected 
levels due to the expansion project.  PPRP and ARMA have reviewed this 
analysis and agree with the conclusion that impacts from the Catoctin 
facility will not cause harmful effects on local soils and vegetation.  PPRP 
and ARMA also agree with the conclusion that growth associated with the 
project will not have a significant effect on air quality.  

4.3.5.2 Cooling Tower Deposition, Fogging, and Icing 

Modeling to determine the frequency of occurrence by direction and 
downwind distance for plume fogging, visibility, shadowing, and salt 
deposition that may result from the Catoctin facility cooling system was 
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performed using the Seasonal Annual Cooling Tower Impact (SACTI) 
model, developed by the Electric Power Research Institute (EPRI). 

The proposed Catoctin facility includes the use of a linear mechanical 
draft cooling tower, with 12 cell modules.  The circulating flow rate 
through the tower will be 187,400 gallons per minute (gpm).  The tower 
will be equipped with plume abatement technology, with a drift loss rate 
of a maximum of 0.0005 percent.  The drift loss is expected to be 
approximately 0.937 gpm for the entire cooling tower.  The design air flow 
rate per cell is expected to be 1.3 million acfm for each cell, and the tower 
will reject heat at approximately 1,663 MMBtu/hr. 

The SACTI model calculations utilize a polar coordinate receptor grid 
system centered on the tower.  Receptors were placed surrounding the 
tower at 22.5-degree intervals at varying distances. The modeling was 
performed using hourly surface meteorological data from Dulles 
International Airport, and twice daily mixing height data from Sterling, 
Virginia for the time period 1991-1995.  This is the same data base that was 
used for other air quality impact assessments.  Model results regarding 
plume height and length, shadowing, fogging, and salt deposition are 
reported in the CPCN application, Section 9.3 (Table 9.3-2), and indicate 
minimal effects from the proposed cooling tower.   In response to DNR 
Data Request #5 of 22 July 2004, Catoctin Power provided some 
clarifications of the SACTI analysis and also provided a revised Table 9.3-
2, that included estimates of rime icing in the vicinity of the cooling tower 
that were not included in the original table.   

The information provided in response to Data Request #5 indicated that 
the effects of fogging and shadowing, and estimates of plume height and 
length, were developed by assuming that plume abatement would result 
in no visible plume for all meteorological conditions when the 
temperature is greater than 25 degrees F, or when the temperature is less 
than 25 degrees F and the relative humidity is less than 85%.  This 
limitation due to plume abatement was taken into account by modifying 
the preprocessor program that is used with SACTI.  The effects of salt 
deposition and rime icing were estimated without plume abatement, i.e. 
with no modification to the SACTI pre-processor. 

PPRP and ARMA confirmed the modeling results as reported in the 
application, by running SACTI both with and without plume abatement.  
Table 4-16 below summarizes the results of the SACTI modeling.  These 
results show that cooling tower visible effects are predicted to be minimal, 
given the assumptions related to plume abatement presented by Catoctin 
Power.  All model results refer to the full five years of meteorological data 
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used with SACTI, and references to maximum, average, and sum refer to 
the 16 wind direction sectors surrounding the site used by SACTI.  

Table 4-16 Results of SACTI Cooling Tower Modeling (1) 

Distance 
from 

Tower (m) 

Salt 
Deposition 

(kg/km2/ 
month)( 2) 

Fogging 
(hours/yr)   

(3) 

Rime Icing 
(hours/yr) 

(3) 

Frequency of 
Indicated 

Plume Length 
(percent) (3) 

Plume 
Shadowing 
(hours) (2) 

Height 
above 
Tower 

(m) 

Frequency of 
Indicated 

Plume Height 
(percent) (4) 

400 28.0/7.0 2.9/5.9 2.5/5.1 0.2/1.5 38/11 50 0.2/1.5 

600 4.6/1.9 2.0/3.0 0.7/1.5 0.1/0.7 26/5.5 100 0.2/1.1 

1,000 0.8/0.3 1.0/1.5 0/0 0/0 20/2.4 150 0/0 

(1) Distances/heights are relative to the cooling tower location; (2) maximum/average; (3) 
maximum/sum. 

4.3.5.3 Impacts on Class I Areas 

PSD Class I areas are those that are designated as requiring special 
protection from the effects of pollutants emitted by PSD sources, and are 
defined in the Clean Air Act as national parks over 6,000 acres and 
wilderness areas and memorial parks greater than 5,000 acres established 
as of 1977.  The Class I area closest to the Catoctin site is the Shenandoah 
National Park (SNP) in Virginia, managed by the National Park Service 
(NPS).  Two additional Class I areas, located in West Virginia, are the 
Dolly Sods and Otter Creek Wilderness Areas managed by the U.S. Forest 
Service.  The distances from the Catoctin facility to these Class I areas are 
approximately 78, 170, and 190 kilometers for Shenandoah, Dolly Sods, 
and Otter Creek, respectively. 

Requirements for PSD Class I Areas 

The means of providing the additional protection for Class I areas include 
limits to increases in air quality impacts based on Class I air quality 
increments that are considerably more stringent than the corresponding 
Class II increments.  Table 4-17 provides a comparison of the Class I and 
Class II PSD increments; the NAAQS and Class II SILs are also shown on 
this table for comparison. 
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Table 4-17 Comparison of Class I and Class II Increments 

Pollutant Averaging 
Time 

Primary 
NAAQS 

Secondary 
NAAQS 

PSD 
Increment 
(Class II) 

PSD 
Increment 
(Class I) 

Significant 
Impact 
Level  

(Class II) 

NO2 Annual   100  100  25 2.5 1.0 

SO2  Annual 
 
24-hr 
 
3-hr 

80  
 
365  
 

__ 
 
__ 
 
1300 

20 
 
19 
 
512 

2.0 
 
5.0 
 
25.0 

1.0 
 
5.0 
 
25.0 

PM10 
 

Annual 
24-hr 

50  
150  

50  
150  

17  
30 

4.0              
8.0 

1.0 
5.0 

Source:  40 CFR 51; all values are shown in µg/m3. 

In addition to demonstrating compliance with the Class I increments, PSD 
applicants are required to show that new emissions will not have an 
adverse impact on the Air Quality Related Values (AQRVs) of the Class I 
areas under consideration.  The PSD regulations do not contain a 
definition of AQRVs, and in fact, the assessment of impacts on AQRVs has 
historically been less prescriptive than the assessment of impacts on PSD 
increments.  The Federal Land Manager (FLM) of the Class I area under 
consideration has an affirmative responsibility, under the PSD 
regulations, to ensure that AQRVs are not adversely affected.  A working 
definition of AQRVs can be found in a report prepared by representatives 
of the U.S. Forest Service, the NPS, and the U.S. Fish and Wildlife Service 
– the Federal Land Managers’ Air Quality Related Values Workgroup (FLAG) 
Phase I Report, December 2000 (NPS, 2000).  The FLAG report’s definition 
of an AQRV is, “A resource, as identified by the FLM for one or more 
Federal areas, that may be adversely affected by a change in air quality.  
The resource may include visibility or a specific scenic, cultural, physical, 
biological, ecological, or recreational resource identified by the FLM for a 
particular area.” 

The FLAG report identifies three types of AQRV impacts that are common 
to all Class I areas:  visibility, ozone, and deposition.  These types of 
impacts are influenced by the concentrations in the Class I area of PM10, 
SOx, NOx, and VOCs due to PSD sources.  

Catoctin Power performed air quality modeling of NOx, PM10, and SO2 

emissions using the CALPUFF model to estimate concentration and 
deposition impacts in Shenandoah.  CALPUFF is a variable-trajectory, 
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Lagrangian puff model that is currently recommended in EPA’s GAQM 
for applications involving long-range transport. 

The CALPUFF modeling was conducted by the applicant with a single 
station meteorological data (data from Dulles International Airport and 
Sterling, VA) using three years of meteorological data (1990, 1992, 1996).  
Catoctin Power used 1990 MM4 data, and MM5 data from 1992 and 1996 
in this analyses.  CALPUFF uses three-dimensional meteorological data 
for modeling the dispersion and transport of plumes from a source.  
Catoctin Power used a 4-km grid spacing extending over approximately 
300 km in the east-west direction and a vertical grid extending up to 3,000 
m from the ground surface.  PPRP and ARMA have prepared a three-
dimensional data set for use in evaluating impacts from various existing 
and proposed generating plants on a regional basis.  This data set contains 
hourly meteorology for 1990, and was developed using the MM4 data set 
prepared by EPA and the NPS.  An analysis was conducted by PPRP and 
ARMA using this regional data set with CALPUFF.  The meteorological 
data used by PPRP has a horizontal spacing of 40 km and has a vertical 
extent of 4,120 m from the ground surface.   

The worst-case emissions from the two CTs and cooling tower were used 
for evaluation of Class I impacts.  The NPS provides guidelines for particle 
size distribution for emissions from CTs.  This has been used in modeling 
impacts from the Catoctin facility and is shown in Table 4-18.  Results for 
both the applicant’s and PPRP’s CALPUFF modeling are discussed below. 

Table 4-18  Particle Size Distribution Used in CALPUFF Modeling 

Species Size 
Distribution 

(%) 

Geometric Mass 
Mean Diameter 

(microns) 

Geometric 
Deviation 
(microns) 

SO4  100 0.48 0.50 
NO3 100 0.48 0.50 
PM05 15 0.05 0.0 
PM10 40 0.10 0.0 
PM15 63 0.15 0.0 
PM20 78 0.20 0.0 
PM25 89 0.25 0.0 
PM100 100 1.0 0.0 

Class I Impacts: Concentration Increments 

The CALPUFF concentration increment modeling results for the Catoctin 
facility sources are presented in Table 4-19. The Virginia Department of 
Environmental Quality (VDEQ) has developed significant impact levels, 
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analogous to the SILs for Class II modeling.  EPA and FLM 
representatives have also proposed significant impact levels (proposed in 
FR 61, No. 142, Tuesday, July 23, 1996) that are shown in the table.  The 
significant impact levels shown in Table 4-19 are intended to be used only 
as thresholds for determining whether detailed Class I increment 
modeling needs to be conducted.  None of these levels is currently 
considered absolute thresholds for determining impacts on AQRVs; 
however, they are helpful as indicators of the severity of predicted 
impacts. 

Table 4-19 CALPUFF Predicted Impacts in the Class I Areas 

Thresholds   Pollutant and 
Averaging Period 

PSD 
Increment 
(Class I) 

VDEQ 
Sig. 

Levels 

FLM 
Proposed 

Sig. Levels 
EPA Proposed Sig. Levels 

NO2 Annual 2.5 0.10 0.03 0.10 

SO2 Annual 2.00 0.10 0.03 0.10 

 24-hr 5.00 0.27 0.07 0.20 

 3-hr 25.00 1.23 0.48 1.00 

PM10 Annual 4.00 0.27 0.08 0.20 

 24-hr 8.00 1.35 0.27 0.30 

        

Model Results (μg/m3)  
Pollutant 

 
Averaging 

Period Natural Gas firing 

  Catoctin Power Runs PPRP/ARMA Runs 

  Shenandoah Dolly 
Sods 

Otter Creek Shenandoah Dolly Sods Otter 
Creek 

NO2 Annual 1.41E-03 1.43E-04 8.77E-05 1.13E-03 4.49E-05 2.42E-05 

SO2 Annual 6.63E-04 1.12E-04 7.16E-05 5.19E-04 4.79E-05 3.46E-05 

 24-hr 2.47E-02 4.28E-03 3.13E-03 2.40E-02 4.33E-03 3.34E-03 

 3-hr 9.68E-02 1.52E-02 1.29E-02 8.84E-02 1.05E-02 7.97E-03 

PM10 Annual 2.50E-03 5.31E-04 3.49E-04 9.08E-02 1.92E-02 1.56E-02 

 24-hr 8.79E-02 2.60E-02 1.50E-02 1.92E-03 2.17E-04 1.67E-04 

Source: 40 CFR 51 and 61 FR 38292; all values are shown in µg/m3. 
 

These predicted impacts suggest that the Catoctin facility will have a 
minimal impact on the Class I increment in the SNP, Dolly Sods and Otter 
Creek protected areas.  
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The following sections describe analyses conducted by Catoctin Power 
and reviewed by PPRP and ARMA to examine the three types of AQRV 
impacts described in the FLAG report:  visibility, deposition, and ozone.  

Class I Impacts: Visibility 

Catoctin Power conducted a screening visibility analysis using CALPUFF 
for all three Class I areas.  Discussions with the NPS, and the FLAG report 
recommendations, suggest that the appropriate background visual range 
to be used in visibility impairment assessments for PSD is an estimate of 
the natural visual range.  The FLAG report contains a value of the natural 
visual range for SNP, Dolly Sods, and Otter Creek of approximately 233 
km. 

Visibility is usually characterized by either visual range (VR), the greatest 
distance that a large dark object can be seen, or by the light-extinction 
coefficient (bext), the attenuation of light per unit distance due to scattering 
and absorption by gases and particles in the atmosphere.  Under certain 
assumed conditions, these parameters are inversely related to each other.   

The dimensions of VR are length and the dimensions of bext are 1/length.  
Visual range is usually expressed in kilometers.  

Visibility degradation is associated with concentrations of primary 
particulate, sulfates, and nitrates in the ambient air.  The impact of sulfates 
and nitrates on visibility impairment is sensitive to relative humidity.  The 
CALPUFF model and its companion postprocessor, CALPOST, were used 
to calculate the impact of the Catoctin facility on visibility impairment.  
Separate model runs were conducted for future PM10 and SO2 emissions 
(combined cycle, natural gas firing).  The FLAG report indicates that if a 
single source does not cause an impairment greater than 5% of the 
background visibility, then as a general rule the FLM will not object to 
permit issuance.   

CALPUFF/CALPOST visibility impacts were calculated and the results 
are summarized in Table 4-20 for SNP (impacts in Dolly Sods and Otter  

)(
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Creek were considerably less than these values).  Visibility impairment (in 
terms of the extinction coefficient and the percent change due to the 
proposed sources) was calculated for each day of the input meteorological 
data set, based on concentrations predicted at all Class I receptors in all 
three Class I areas.  Results in Table 4-20 represent the worst case year of 
meteorology.  The daily maximum change was 3.67 percent for Catoctin 
Power’s modeling (1996 meteorological data), and 2.75 percent for 
PPRP/ARMA’s modeling using 1990 MM4 meteorological data.  The 
visibility degradation is predicted to not exceed the FLAG criterion of 5 
percent.  

Table 4-20 Visibility Impacts in the Class I Area 

Pollutant Modeled 
Extinction due 

to Catoctin 
Sources (Mm-1) 

Modeled 
Extinction – 
Background 

(Mm-1) 

Percent 
Change 

Catoctin Power1    

Sulfates  0.113 - - 

Nitrates 0.476 - - 

Organic carbon (OC) 0.097 - - 

Elemental carbon (EC) 0.117 - - 

Course particulate 
matter (PMC) 

0.000 - - 

Fine particulate matter 
(PMF) 

0.049 - - 

Total 0.853 23.223 3.67 

PPRP/ARMA2    

Sulfates  0.096 - - 

Nitrates 0.252 - - 

Organic carbon (OC) 0.100 - - 

Elemental carbon (EC) 0.120 - - 

Course particulate 
matter (PMC) 

0.000 - - 

Fine particulate matter 
(PMF) 

0.051 - - 

Total 0.618 22.518 2.75 

1 Catoctin Power used 1990, 1992, and 1996 data.   
2 PPRP/ARMA used 1990 MM4 data. 



 

 4-60  

Deposition in the Class I Areas 

Deposition is a term that is used to describe the result of the interaction of 
pollutants with the ground surface, where some of the pollutant mass is 
deposited on the ground or is absorbed by vegetation.  Deposition occurs 
through physical and biological processes, and is generally thought of as a 
secondary pollution problem (i.e., pollutants that are directly emitted by 
combustion sources must undergo chemical transformation in the 
atmosphere before deposition becomes a significant factor).  For 
combustion sources, SO2 emissions can transform in the atmosphere to 
sulfates and NOx emissions can transform to nitric acid (HNO3) and 
particulate nitrate (NO3-). 

CALPUFF was used to model the proposed facility's deposition impacts at 
the SNP receptor locations.  The model was configured to calculate 
deposition fluxes of SO2, SO4, HNO3, and NO3- using default approaches 
for deposition chemistry and pollutant-specific deposition parameters.  
Deposition can occur as a dry process (interaction with the ground 
surface, uptake by plants) or a wet process (where precipitation essentially 
“washes out” the pollutant mass from the atmosphere).  Wet and dry 
deposition fluxes were calculated by the model at all three Class I area 
receptors for sulfur (sulfates) and nitrogen (nitrates) by summing over 
species and wet and dry processes, and adjusting based on molecular 
weights to obtain sulfur and nitrogen equivalent deposition rates.  The 
contribution to total nitrogen was estimated from NOx, NO3-, HNO3- and 
(NH4)2SO4, while sulfur was summed from SO4 and SO2, on the basis of 
molar ratios. 

The results of depositional impacts in all three Class I areas are presented 
in Table 4-21.  It can be seen from Table 4-21 that even at the much higher 
refined rates, maximum deposition for both sulfur and nitrogen is 
substantially lower than the deposition analysis threshold (DAT) levels of 
0.01 kg/ha/yr for both sulfur and nitrogen (NPS, 2002).   

Deposition rates in the Shenandoah National Park have been measured in 
the Park for several years.  For the most recent available three years, 
average deposition rates are 3.6 kg/ha/yr (nitrogen-equivalent) and 4.7 
kg/ha/yr (sulfur-equivalent) on a dry basis (CASTNET 2004), and 4.5 
kg/ha/yr (nitrogen-equivalent) and 5.5 kg/ha/yr (sulfur-equivalent) on a 
wet basis (NADP 2004).   The predicted values due to the Catoctin project 
sources are more than three orders of magnitude lower than existing 
deposition rates. 
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Table 4-21 CALPUFF Predicted Deposition in the Class I Areas 

  
Pollutant 

 
Units 

Model Results  

  Catoctin Power Runs PPRP- ARMA Runs 

  Shenandoah Dolly Sods Otter Creek Shenandoah Dolly Sods Otter Creek 

Sulfates (g/m2/s) 1.53E-12 4.48E-13 2.92E-13 1.47E-12 2.67E-13 2.08E-13 

 (kg/ha/yr) 4.83E-04 1.41E-04 9.20E-05 4.64E-04 8.42E-05 6.57E-05 

Nitrates (g/m2/s) 1.91E-12 5.28E-13 3.45E-13 1.87E-12 3.31E-13 2.43E-13 

 (kg/ha/yr) 6.01E-04 1.67E-04 1.09E-04 5.89E-04 1.04E-04 7.65E-05 

Significant Impact levels for Class I deposition load is 0.01 kg/ha/year. 

Ozone Impacts in Class I Areas 

The FLAG report identifies some plant species located in SNP (e.g., black 
cherry, yellow poplar) that are susceptible to adverse effects from ozone.  
Furthermore, ozone measurements taken at monitoring stations within the 
Park indicate that existing exposure levels may be detrimental to some of 
these plant species.  In the FLAG report, it is acknowledged that ozone is a 
regional issue involving the interaction of emissions from many sources, 
and that there is no methodology currently available for adequately 
assessing the impact of individual sources on ozone levels.  Since source-
specific impacts can be determined for visibility and deposition, and since 
visibility and deposition involve at least one of the pollutants (NOx) that is 
of concern for ozone impacts, a new source’s impact on visibility and/or 
deposition levels can serve as an indicator of source impacts on ozone 
levels.  Catoctin Power’s impacts on visibility and deposition rates in SNP 
have been shown to be minimal; consequently, potential concerns 
regarding ozone impacts are not exacerbated by demonstrated effects on 
visibility and deposition. 

4.3.5.4 Conclusions Regarding Class I Impacts 

PPRP and ARMA believe that it can be reasonably concluded that the 
Catoctin facility’s impacts on primary pollutant concentrations, visibility, 
deposition, and ozone in the Shenandoah National Park Class I area are 
likely to be minimal.  Even though an assessment of impacts on AQRVs is  
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less prescriptive than the assessment of impacts on the NAAQS and PSD 
Class II increments, the analyses reported here support the conclusion of 
minimal impacts.  It should be noted that these analyses do not take into 
account the anticipated beneficial impact of the NOx reductions that will 
be required as offsets for the Catoctin facility NOx emissions (see Section 
4.4.2). 

It is also instructive to consider the remedies that FLMs would seek if a 
conclusion of adverse impacts on AQRVs would be reached.  The 
remedies, as described in the FLAG report, consist of three types of 
actions: 1) additional emissions controls (LAER instead of BACT, for 
example); 2) emissions offsets; and 3) additional analysis to evaluate 
existing source impacts on SNP and to control existing sources, if 
necessary.  Catoctin Power will meet the first two conditions, namely, the 
level of control for NOx meets LAER requirements and emissions offsets 
in a greater than 1 to 1 ratio will be obtained (although the location of the 
offsets is not known at this time).  PPRP and ARMA believe that these 
facts, combined with the minimal impacts where impacts can be 
calculated, support the conclusion that AQRVs in SNP will not be 
adversely affected by emissions from the Catoctin facility. 

A review of the Catoctin Power application by the FLM for Dolly Sods 
and Otter Creek indicated that the analysis was conducted in an 
acceptable manner, and that the conclusion regarding insignificant 
impacts in Class I areas is correct.  The review did find one minor 
shortcoming in the Class I area impact modeling, related to the 
specification of background ozone concentrations.  Catoctin Power’s 
modeling utilized a single ozone concentration for determining 
transformation rates, while the FLM recommended that the use of hourly 
measured ozone concentrations would be preferable.  PPRP and ARMA 
conducted additional modeling with CALPUFF for the worst-case year, 
1996, using hourly measured ozone concentrations as input for 
determining transformation rates.  The results of this additional modeling 
indicated that estimated impacts increased by approximately 1 percent.  
Even with this increase, predicted impacts in Class I areas remain below 
applicable significance thresholds and the conclusions regarding Class I 
areas do not change.  

4.4 NONATTAINMENT NEW SOURCE REVIEW 

The Catoctin project was evaluated to determine whether:  1) potential 
emissions of VOCs and/or NOx are above the major source thresholds for 
NA-NSR, which at the time of this project for a facility located in Frederick 
County, is 25 tpy, or 2) potential emissions of PM2.5 are above the interim 
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guidance threshold of 15 tpy.  As indicated in Table 4-9, projected 
maximum potential emissions of NOx, VOC, and PM2.5 from the 
proposed facility exceed major source thresholds for NA-NSR.  

Because the proposed project is subject to NA-NSR, Catoctin Power must:  

• Implement Lowest Achievable Emission Rate (LAER) level of pollution 
control for these pollutants from all emissions units; 

• Obtain emissions reductions (offsets) for these pollutants from other 
sources that impact the same nonattainment area;  

• Certify that all other sources owned by Catoctin Power and its parent 
company Sempra Energy Resources in Maryland are complying with 
all applicable requirements of the Clean Air Act (CAA); and 

• Demonstrate through an analysis of alternative sites, sizes, production 
processes, and environmental control techniques, that the benefits of 
the proposed source significantly outweigh the environmental and 
social costs imposed as a result of its location, construction, or 
modification. 

The following sections review the proposed Catoctin facility in relation to 
these NA-NSR requirements. 

4.4.1 LAER Evaluation 

LAER is defined in COMAR 26.11.17.01(B)(11) as: 

”(a) … for any source, the more stringent rate of emissions based on 
the following: 
 
(i) The most stringent emissions limitation which is contained in the 
implementation plan of any state for a class or category of stationary 
source, unless the owner or operator of the proposed stationary source 
demonstrates that these limitations are not achievable; or 
 
(ii) The most stringent emissions limitation which is achieved in 
practice by a class or category of stationary sources, with this 
limitation, when applied to a modification, meaning the lowest 
achievable emissions rate for the new or modified emissions units 
within the stationary source. 
 
(b) The application of this definition does not permit a proposed new 
or modified stationary source to emit any pollutant in excess of the 
amount allowable under 40 CFR 60.” 
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In general, the steps to identify and determine LAER are similar to, but 
more rigorous than, the steps to determine BACT (see Section 4.3.2).  For 
example, in addition to reviewing available control technologies, all 
applicable emissions limits in effect in any State Implementation Plan 
(SIP) must be considered as part of the process to determine LAER.   

A summary of Catoctin Power’s LAER proposals for is shown in Table 4-
22 (for NOx and VOCs, from CPCN Application Table 6.4-1, Catoctin 
Power’s Response to DNR Data Request #1 of 23 April 2004, Response to 
DNR Data Request #4 of 23 July 2004, and information from K. Latham, 
Sempra, by email to D. Brown, PPRP, 22 September 2004).  PPRP, in 
conjunction with ARMA, conducted an independent evaluation of LAER, 
summarized in Sections 4.4.1.1 through 4.4.1.3. 
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Table 4-22 Summary of LAER Proposal for the Catoctin Power Project 

Emissions Unit Pollutant LAER Rate Method to Achieve BACT 

CTs with Duct 
Burners and 
HRSGs1,2,3 

NO2/NOx 

 

 
 
 
 

VOCs 
 
 
 
 

PM2.5 

2.0 ppmvd as NOx 
@ 15% O2   w/out duct 
firing, and 2.5 ppmvd 

@ 15% O2 w/duct 
firing, 1-hr avg.  

 
0.7 ppmvd @15% O2 

w/out duct firing, and 
1.3 ppmvd @15% O2 

w/duct firing, 3-hr avg. 

21.1 lb/hr               
3-hr avg. 

Advanced DLN combustion design 
and SCR system within HRSG; duct 
burners with low-NOx burners 
 
 
 
Good combustion practices and 
oxidation catalyst system within HRSG 
 
 

Use of pipeline quality, low sulfur 
natural gas; and advanced DLN 
combustion burners and SCR 

Emergency 
Diesel 
Generator 
(plant)3 

NO2/NOx 

 
 

VOC 
 

PM2.5 

20.4 lb/hr 
3-hr avg. 

 
1.5 lb/hr  
3-hr avg. 

1.2 lb/hr                
3-hr avg. 

EPA Tier 1 rated engine; limit on 
operations of 200 hr/yr 
 
EPA Tier 1 rated engine; limit on 
operations to 200 hr/yr 

EPA Tier 1 rated engine; limit on 
operations of 200 hr/yr 

Emergency 
Diesel 
Generator 
(pump house)4 

NO2/NOx 

 
 

VOC 
 

PM2.5 

7.1 lb/hr 
3-hr avg. 

 
0.5 lb/hr  
3-hr avg. 

0.4 lb/hr                
3-hr avg. 

EPA Tier 1 rated engine; limit on 
operations of 200 hr/yr 
 
EPA Tier 1 rated engine; limit on 
operations to 200 hr/yr 

EPA Tier 1 rated engine; limit on 
operations to 200 hr/yr 

Firewater 
Pump3 

NO2/NOx 

 
 

VOC 
 

PM2.5 

11.5 lb/hr 
3-hr avg. 

 
0.91 lb/hr 
3-hr avg. 

0.8 lb/hr 

Good combustion practices; limit on 
operations of 100 hr/yr 
 
Good combustion practices; limit on 
operations of 100 hr/yr 

Good combustion practices; limit on 
operations of 100 hr/yr 

1 From CPCN Application Table 6.4-1 and Section 6.4.4. 
2Assumes maximum operating conditions and duct firing. 
3 From Catoctin Power Response to DNR Data Request #4 dated 23 July 2004. 
4 Information from revised CPCN application Table 6.2-3, November 19, 2004. 
 

MDE ARMA has determined that the LAER applies during all times; 
however the actual LAER emission rates (Table 4-22) shall apply at all 
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times, except during periods of startup, shutdown and malfunction 
(defined in Section 4.3.3). 

PPRP/ARMA’s independent evaluation of each of the sources subject to 
LAER was conducted in accordance with EPA’s guidance in the draft New 
Source Review Workshop Manual (EPA 1990) and applicable State and 
federal regulations.  The goal of the LAER analyses was to identify 
regulations and “achieved in practice” limitations for each of the source 
types. 

To identify applicable NOx and VOC limitations and regulations, a state-
by-state search of potentially applicable regulations was conducted using 
an on-line data base of environmental regulations (Enflex®), which 
includes regulations from each of the 50 states and the District of 
Columbia.  In addition, 40 CFR Parts 60, 61, and 63 were evaluated to 
determine whether any of the sources would be subject to any NSPS or 
NESHAP standard.  The California Air Resources Board (CARB) 
“Guidance for Power Plant Siting and Best Available Control Technology” 
document (CARB, 1999) was also reviewed.   

To identify the NOx and VOC limits “achieved in practice” or that have 
been established for similar source types, a series of searches of EPA’s 
RBLC database, and the general literature was conducted.  The RBLC 
searches included entries from 2000 to the present.  In addition, we 
obtained information from agency contacts from selected states to obtain 
information on more recent permit determinations on source types of 
interest that have not yet been incorporated into the RBLC.  The majority 
of the items identified in the RBLC search were labeled as either “BACT” 
or “LAER” determinations.  We also reviewed the EPA Region IV 
National Combustion Turbine Database most recently updated in  
January 2004 (personal communication., K. Forney, U.S. EPA Region IV, 
24 June 2004). 

4.4.1.1 Combustion Turbines 

LAER for NOx for the CTs 

Nitrogen oxide emissions are generated during fossil fuel combustion 
primarily from three important mechanisms:  the oxidation of molecular 
nitrogen in the post-flame region of combustion, commonly known as the 
thermal or Zeldovich mechanism (thermal NOx); the oxidation of 
molecular nitrogen directly in the flame region of combustion, known as 
the Fenimore or prompt mechanism (prompt NOx); and the oxidation of 
nitrogen containing compounds bound within the fuel, known as fuel 
bound nitrogen.  The thermal mechanism dominates in high temperature 
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combustion over a fairly wide range of air to fuel ratios, while the prompt 
NOx is important in rich combustion conditions.  Because gas turbines 
typically operate lean with between 100 to 150% excess air, and natural 
gas by composition has negligible amounts of chemically fuel-bound 
nitrogen, essentially all of the NOx emitted from natural gas fired CTs 
results from thermal NOx.   

The kinetics of thermal NOx generation are affected by a number of 
factors, such as combustion temperature and stoichiometry, and also by 
ambient conditions (inlet temperature, humidity, and pressure).  In 
general, gas turbines operate with high levels of excess air because CTs 
use combustion air dilution to maintain proper turbine inlet temperatures. 

There are a variety of combustion and post-combustion systems and 
controls available to reduce NOx emissions from CTs and other fuel 
burning sources.  To date, selective catalytic reduction (SCR) and other 
related systems are the most efficient post-combustion NOx control 
technologies available.  SCR systems reduce NOx to nitrogen and water 
using ammonia in the presence of a catalyst.  Traditional SCR systems 
operate most efficiently in the 580°F to 750°F temperature range.  Newer 
“hot side” or “high temperature” catalysts, such as zeolite catalysts, 
reportedly operate effectively in the 625°F to 1,100°F range. 
 
Ammonia is injected through a grid located upstream of the catalyst.  The 
catalyst bed provides active sites where, as the gases pass through the 
bed, ammonia reacts with NOx in the exhaust stream.  SCR systems utilize 
ammonia reagents efficiently, as evidenced by the fact that only one mole 
of ammonia is required to reduce one mole of NOx for a properly 
designed unit.  Unreacted ammonia that passes through the catalyst and is 
emitted to the atmosphere is known as ammonia slip.  Ammonia is not a 
federally or State of Maryland regulated pollutant. 
 
SCR is now a relatively common control technology for certain types of 
combustion units and can typically achieve NOx emission reductions in 
the range of 70 to 90 percent. 

Catoctin Power’s NOx LAER Proposal 

Catoctin Power is proposing as LAER to use GE combustion turbines that 
incorporate advanced DLN combustor technology, dry low-NOx burners 
on the duct burners, and operation of SCR systems (to be located within 
the HRSGs).  The applicant originally proposed in its CPCN application 
that this technology would result in a maximum NOx emission rate of 2.5 
ppmvd corrected to 15% O2 (CPCN Application p. 6-41).  In its Response 
to DNR Data Request #4, Question 4-1, Catoctin Power revised its 
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emissions estimates, and projects that the maximum NOx rate will be 2.0 
ppmvd corrected to 15% O2 based on a 1-hr average during steady-state 
operations (periods other than startup and shutdown when the SCR is not 
operating at steady state conditions).  Catoctin Power further clarified in 
(pers. com. K. Latham, Sempra to D. Brown, PPRP on 22 September 2004) 
that the combustion turbines could achieve 2.0 ppmvd on a 1-hour 
average basis when not duct firing, and 2.5 ppmvd on a 1-hour average 
basis during duct firing. 

NOx LAER Evaluation 

PPRP and ARMA conducted an independent evaluation of Catoctin 
Power’s LAER proposal.  The RBLC and National CT databases were 
searched, recent permit determinations were reviewed, and discussions 
were held with state agencies and vendors.  Table 4-23 includes a few, 
more recent NOx LAER determinations for combined cycle CT projects. 

As information in Table 4-23 illustrates, there are a number of recent 
LAER determinations in the RBLC and the EPA Region IV National CT 
Database that have NOx emission limits of 2.0 ppmvd @ 15% O2. 
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Table 4-23 Evaluation of LAER for NOx from Combined Cycle CTs 

   NOx LAER  

Project (Location) Technology 
Rated 

Capacity 
ppmvd  

@ 15% O2 lb/MMBtu lb/hr 
Control 

Technology 

Catoctin GE Frame 7FA 170 MW 2.0 ppmvd/ 
2.5 ppmvd 

0.072/ 
0.0120  

12.75/ 
21.04  

SCR & 
DLNB 

Calpine Goldendale 
(WA) (2001) (1) (2) 

GE Frame 7FA 249 MW  
(plant total) 

2.0  
(3-hr avg) (1) 

  SCR & 
DLNB 

Salt River 

Project/Santan Plant 
(AZ) (2003) (2) 

Three GE Frame 
7A 

175 MW 2.0  
(1-hr avg)   

SCR 

Sithe Energy Mystic 
Development (MA)  

(1999) (1) (2) 

GE Frame 7FA (1) 
Mitsubishi 50G (2)  

170 MW 
 

2.0  
(1-hr avg) (1) 

 

 21.7 (2) SCR 

Gila Bend (AZ) 
(2002) (2) 

Not listed 170 MW 2.0  
(1-hr avg) 

  SCR, LN 
combustors 

Sithe Heritage 
Station (NY) (2000) (1) 

GE 107H 800 MW  
(plant total) 

2.0  
(1-hr avg) 

  SCR & 
DLNB 

Towantic Energy 
(CT) (1) 

Two GE Model 
7241 

540 MW  
(plant total) 

2.0  
(1-hr avg) 

  SCR 

Athens Generating 
Co. (NY) (2000) (1) 

Three 
SW 501 G 

1080 MW  
(plant total) 

2.0  
(1-hr avg.) 

  SCR & 
DLNB 

Plymouth 
Generating (WA) 
(2001) (1) 

SW 501F 307 MW  
(plant total) 

2.0  
(3-hr avg.) 

  SCR & 
DLNB 

CVP Warren (VA) 
(2003)(3) 

GE 7FA 180 MW 2.0  
(1-hr avg.) 

  SCR & 
DLNB 

ANP Bellingham 
(MA) (1999) (2) 

ABB GT-24 180 MW    13.4 SCR 

Moapa Paiute 
Energy Center (NV) 
(2004)(4) 

Westinghouse 
501F (3) 

212 MW 2.0 (1-hr avg.)   SCR & 
DLNB 

CPV Cunningham 
Creek (VA) (2004)(5) 

Westinghouse 
501F 

180 MW 2.0  
(1-hr avg.) 

  SCR & 
DLNB 

SCR = selective catalytic reduction; DLN = dry low-NOx combustor. 
(1) National Combustion Turbine Database, K. Forney, EPA Region IV, January 2004. 
(2) RBLC search was conducted on March 24th, 2004, RBLC Search Criteria 15.210 (process type) for 
combined cycle, large combustion turbines (> 25 MW). 
(3) From PSD Permit CPV Warren LLC, VADEQ  Registration No. 81391 
(4) From PSD Permit  Moapa Paiute Energy Center, NVDEP, NV 01-01 
(5) From PSD Permit CPC Cunningham Creek LLC, VADEQ Registration No. 81382 
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NOx LAER Determination 

The proposed NOx emission rate of 2.0 ppmvd (1-hr average) when not 
duct firing and 2.5 ppmvd (1-hr average) when duct firing is consistent 
with LAER for the type of CTs Catoctin Power is proposing for the 
Catoctin facility.  

Catoctin Power estimates ammonia emissions from each CT of 31.6 lb/hr 
with duct firing and 23.9 lb/hr without duct firing at full load and 
operating temperature of 54˚F (see CPCN application Table A-7).  This 
represents ammonia slip of 10 parts per million by volume on a dry 
weight basis (ppmvd) at 15 percent oxygen. 

To ensure that ammonia slip remains below 10 ppmvd, the State’s 
recommended licensing conditions includes a requirement for Catoctin 
Power to monitor ammonia concentrations by a method to be approved 
by ARMA. 

LAER for VOCs for the CTs 

Catoctin Power’s VOC LAER Proposal  

Catoctin Power is proposing as LAER for VOCs to use good combustion 
practices and operation of oxidation catalyst systems to be located within 
the HRSGs to achieve a VOC emission rate of 0.7 ppmvd @ 15% O2 (3-hr 
average) without duct firing, and 1.3 ppmvd @ 15% O2 (3-hr average) with 
duct firing (CPCN Application p. 6-41; averaging times presented in 
Catoctin Power’s Response to DNR Data Request #4). 

VOC LAER Evaluation 

PPRP and ARMA conducted an independent evaluation of Catoctin 
Power’s VOC LAER proposal.  Table 4-24 includes a sample of VOC 
BACT/LAER emission rates.  CARB (1999) indicates VOC emissions of 2.0 
ppmvd @ 15% O2 on a 1-hr rolling average basis or 0.0027 lb/MMBtu as 
“BACT” for combined cycle CTs (which, in CARB terms, is represented by 
the most stringent emission “demonstrated in practice” by similar plants). 

Catoctin CT VOC LAER Determination 

The VOC emission rate of 1.3 ppmvd @ 15% O2 (3-hr average) is consistent 
with VOC LAER for this type CTs.       
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Table 4-24 Evaluation of LAER for VOCs from Combined Cycle CTs 

VOC LAER  

 
Project (Location) Technology 

 
Rated  

Capacity 
ppmvd  

@ 15% O2 lb/ MMBtu2 lb/hr 
Control 

Technology 

Catoctin  Power1 GE Frame 
7FA CTs (2) 

Nominal 170 
MW 

1604.7 
MMBtu/hr 

0.7 ppmvd 
(base-50% 

load);  
1.3 ppmvd 
(3-hr avg.)6 

w/duct firing 

0.002  
@ 54°F 

3.5  
@ 54°F 

Oxidation 
catalyst, good 
combustion 

practices 

Duke Arlington 
Valley (AVEFII) 
(AZ) 5 

GE Frame 
7FA 

255 MW  
(plant total) 

 4.0 
(3-hr avg.) 

w/duct 
firing; 1.0   
(3-hr avg) 

w/out duct 
firing 

  Oxidation 
catalyst 

Mirant Danville 
(VA) 3 

GE Frame 
7FA CT (2) 

Nominal 170 
MW 

(1,962 
MMBtu/hr) 

1.4   None 
Indicated 

VA Power, Possum 
Point (VA) 5 

GE Frame 
7FA 170 MW  2.3   

Good air 
pollution 
control 

practices 

Reliant Energy 
Hunterstown (PA) 4 

GE Frame 
7FB 182 MW 

1.4 w/out 
duct burner 
3.5 w/duct 

burner 

  None 
Indicated 

Mountainview 
Power (CA) 5  Nominal  

175.7 MW 1.4   Oxidation 
catalyst 

FPL Martin Plant 
(FL) 5  170 MW 1.3   

Good 
combustion 

practices 

Berrien Energy 
(MI)5  

170 MW 
(1,650 

MMBtu/hr) 
1.4   Oxidation 

catalyst 

Genova Arkansas I 
(AR) 5  170 MW 1.4   

Good 
combustion 

practices 
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Table 4-24 Evaluation of LAER for VOCs from Combined Cycle CTs (continued) 

   VOC LAER   

 
Project (Location) Technology 

 
Rated  

Capacity 
ppmvd  

@ 15% O2 lb/ MMBtu2 lb/hr 
Control 

Technology 

Catoctin  Power1 GE Frame 
7FA CTs (2) 

Nominal 170 
MW 

1604.7 
MMBtu/hr 

0.7 ppmvd 
(base-50% 

load);  
1.3 ppmvd 
(3-hr avg.)6 

w/duct firing 

0.002  
@ 54°F 

3.5  
@ 54°F 

Oxidation 
catalyst, good 
combustion 

practices 

ANP Bellingham 
Energy (MA) 5   ABB GT-24 

Nominal 180 
MW 3630 
MMBtu/hr 
Heat Input 

  3.3 Clean fuel-
natural gas 

Badger Generating 
(WI) 5  

2,010 
MMBtu/hr 
Heat Input 

1.2  
@ 75% Load   Oxidation 

catalyst 

Fairless Energy 
(PA) 5  1190 MW  

(plant total)  0.002  Oxidation 
catalyst 

Swec Falls 
Township (PA) 5  544 MW  

(plant total)  0.002  Oxidation 
catalyst 

APS West Phoenix 
(AZ) 5  Nominal  

130 MW  0.0016  Oxidation 
catalyst 

Valero Refining Co. 
(CA) 5  Nominal  

102 MW   2.0 Oxidation 
catalyst 

Sithe Mystic (PA) 5 
Mitsubishi 
Model 501G 
CTG 

2,699 
MMBtu/hr 
Heat Input 

  3.8 Clean fuel 

Reliant Energy- 
Channelview (TX) 5 

Westinghouse 
501F   0.004  

Pipeline 
quality natural 
gas 

1  CPCN Application, February 2004, page 6-41. 
2  CPCN Application, February 2004, Table A-2 Maximum Emissions for Criteria Pollutants. 
3 Mirant Danville, LLC, Merchant Electric Generating Facility, Danville VA, PSD Permit, Registration # 32008. 
4 Reliant Energy Hunterstown Station Generating Facility, PA Plan Approval No: 01-05029. 
5  EPA RBLC search conducted on March 24, 2004; RBLC Search Criteria 15.210 (process type) for combined 

cycle, large combustion turbines (> 25 MW).  
6  From Catoctin Power Data Request #4 of 23 July 2004. 

LAER for PM2.5 for the CTs 

There are no known PM2.5 BACT or LAER determinations or SIP limits on 
PM2.5 for combustion turbines.  However, the proposed units will burn pipeline 
quality, low sulfur natural gas only, and will be equipped with dry low-NOx 
combustion systems and SCR for NOx control.  The project has demonstrated 
BACT for particulate matter, and BACT (SO2) or LAER (NOx) for PM2.5 
precursors and therefore the projected PM2.5 emission rates, conservatively 
assumed to be equal to the PM10 emission rate of 21.1 lb/hour on a 3-hour 
average basis represent LAER for the project.   
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4.4.1.2 Emergency Diesel Generators 

NOx LAER for the EDGs 

Catoctin Power’s NOx LAER Proposal for the EDGs 

In its original application, Catoctin Power proposed that LAER for NOx 
for the plant EDG would be 41.6 lb/hr (on 3-hour average basis); 
however, the applicant revised its LAER determination at the request of 
the State and clarified that the EDG would be a Tier 1-rated engine.  
Therefore, LAER for the EDG for NOx is proposed as 20.4 lb/hr (6.9 
g/bhp-hr) on a 3-hour average basis to be achieved by use of a EPA Tier 1-
rated engine, limiting operations to no more than 200 hr/year, and 
application of good combustion practices (Catoctin Power Response to 
DNR Data Request #4 of 23 July 2004).  In November 2004, Catoctin Power 
indicated that would be adding a second, 350-kW EDG at the pump 
house.  The unit would also be a Tier 1-rated engine burning low sulfur 
diesel and limited to operations of no more than 200 hr/yr, with a 
maximum NOx emission rate of 7.1 lb/hr (6.9 g/bhp-hr) on a 3-hour 
average basis. 

NOx LAER Evaluation 

PPRP and ARMA conducted an independent evaluation of Catoctin 
Power’s LAER proposal.  Table 4-25 includes a sample of NOx 
BACT/LAER emission rates for EDGs in the same class or category.  

Catoctin Power EDG NOx LAER Determination 

A NOx emission rate of 6.9 g/bhp-hr (or 20.4 lb/hr for the plant EDG and 
7.1 lb/hr for the pump house EDG) on a 3-hr average basis is consistent 
with LAER for NOx from these types of EDGs.       
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Table 4-25 Evaluation of LAER for NOx from EDGs 

NOx LAER  

 
Plant/Facility 

 
 

Unit 

 
Rated  

Capacity tpy 

 
 

lb/bhp-hr 

 
lb/ 

MMBtu lb/hr Control Technology 

Catoctin Power2 EDG 1,000 kW 
(9.42 MMBtu/hr) 

(1,340 hp) 
 

350 kW 

2.04 

 

0.71 

0.015 
 
 
 
 

2.17 3 20.4 
(3-hr avg.) 

 
 

7.1 (3-hr avg) 

Tier 1 engines; limited 
hours operation (200 

hr/yr); good 
combustion practices 

Cardinal FG Co/ 
Cardinal Glass Plant 
(OK) 

EDG 2,000 kW 
 

 2.05  
Engine design, limited 
hours of operation 
(<500 hrs) 

SCE&G Jasper County 
Generating Facility (SC)  EDG 1,000 kW    59.5 None indicated 

Emery Generating 
Station (IA) EDG 25 MMBtu/hr   1.9 

(NO2) 
 None indicated 

REDBUD Power Plant 
(OK) EDG 1,818 hp  0.024   None indicated 

Greater Des Moines 
Energy Center (IA) EDG 700 kW    22.69 Retarded ignition 

timing (3-4 degrees) 

Liberty Generating 
Station (NJ) EDG 14.1 MMBtu/hr    26.2 Distillate oil 0.05% S 

by wt; 55 hr/yr 

Mantua Creek 
Generating Facility (NJ)  EDG 11.93 MMBtu/hr    31.0 None indicated 

PSEG Waterford Energy 
(OH) EDG 1,000 kW 0.82    None indicated 

Duke Energy 
Washington County 
(OH) 

EDG 600 kW 
 

  12.4 Combustion controls 

Archer Generating 
Station (TX) EDG 2000 kW    46.8 None indicated 

Odessa-Ector 
Generating Station (TX)  EDG 2000 kW    46.8 None indicated 

Navy Public Works 
Center (VA) EDG 1,600 kW    35.4 Retard timing (6 

degrees) 

Sithe Mystic (MA) EDG 1,500 kW    37.44  

1 RBLC search conducted 3/24 and 7/1, 2004. 
2 CPCN application, 2/04, Table 6.2-3; revised 11/19/04. 
3 ERM calculated rate. 
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VOCs LAER for the EDGs 

Catoctin Power’s VOC LAER Proposal for the EDGs 

The applicant originally proposed LAER for VOCs from the plant EDG of 
11.5 lb/hr; however, as clarified in Catoctin Power’s Response to DNR 
Data Request #4 of 23 July 2004, the EDG will meet Tier 1 standards.  
Therefore, the proposed LAER for the EDG for VOCs is 1.5 lb/hr on a 3-hr 
average basis to be achieved by limiting operations to no more than 200 
hr/year and application of good combustion practices.  The pump house 
EDG will also be a Tier 1-rated EDG limited to 200 hr/yr, with a 
maximum VOC rate of 0.52 lb/hr. 

VOC LAER Evaluation 

Table 4-26 includes a sample of VOC BACT/LAER emission rates for 
EDGs. 

Catoctin Power VOC LAER Determination 

A VOC emission rate of 1.5 lb/hr for the plant EDG and 0.52 lb/hr for the 
pump house EDG (3-hr average) is consistent with LAER for VOCs from 
this type of EDG.       

PM2.5 LAER for the EDGs 

As with the CTs, there are no known BACT or LAER determinations or 
SIP limits for PM2.5 from EDGs.  However, the small combustion units 
that are part of the proposed project will meet BACT for PM and SO2 and 
LAER for NOx and thus, we have determined that the units will meet 
LAER for PM2.5.   LAER for the plant EDG will be a PM2.5 rate not to 
exceed 1.2 lb/hr on a 3-hour average basis, and for the pump house EDG 
will be a PM2.5 rate not to exceed 0.4 lb/hr on a 3-hour average basis. 
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Table 4-26 VOC LAER for Emergency Diesel Generators from RBLC 1 
VOC LAER 

 
Plant/Facility 

 
Technology 

Rated  
Capacity tpy 

lb/ bhp-
hr 

lb/ 
MMBtu Lb/hr Control Technology 

Catoctin 
Power2 

EDG 1,000 kW 
(9.42 MMBtu/hr) 

(1,340 hp) 
350 kW 

0.15 
 
 
 

0.05 

0.0011 0.016 3 1.5 
(3-hr avg.) 

 
 

0.5 (3-hr avg) 

Tier 1 engine; 
limited hours 
operation (200 

hr/yr); good 
combustion 

practices 
Cardinal FG 
Co/Cardinal 
Glass Plant 
(OK) 

EDG 2,000 kW    2.17 

Engine design and 
limited hours of 

operation   
(<500 hr/yr) 

SCE&G Jasper 
County 
Generating 
Facility (SC)  

EDG 2,000 kW    1.7 Unknown 

Emery 
Generating 
Station (IA) 

EDG 25 MMBtu/hr   0.09 
(NO2) 

  

REDBUD 
Power Plant 
(OK)  

EDG 1,818 hp  0.0007   Engine design 

Liberty 
Generating 
Station (NJ) 

EDG 14.1 MMBtu/hr    1.4 None 

Mantua Creek 
Generating 
Facility (NJ)  

EDG 11.93 MMBtu/hr    0.8 None 

PSEG 
Waterford 
Energy, LLC 
(OH) 

EDG 1,000 kW 0.02    None 

Duke Energy 
Washington 
County, LLC 
(OH) 

EDG 600 kW    1.76 Combustion controls 

Archer 
Generating 
Station (TX) 

EDG 2,000 kW    2.9 Unknown 

Odessa-Ector 
Generating 
Station 

EDG 2,000 kW    2.9 None Indicated 

CR Wing 
Cogeneration 
Plant (TX)  

EDG 2,010 hp     1.3 None Indicated 

Navy Public 
Works Center 
(VA) 

EDG 1,500 kW    4.1 Retard timing (6 
degrees) 

Navy Public 
Works Center 
(VA) 

EDG 1,600 kW    3.2 Retard timing (6 
degrees) 

1 RBLC search conducted 3/24 and 7/104. 
2 CPCN application, 2/04, Table 6.2-3; revised 11/19/04. 
3 ERM calculation. 
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 4.4.1.3 Firewater Pump 

NOx LAER for the Firewater Pump 

Catoctin Power’s NOx LAER Proposal for the Firewater Pump Engine 

Catoctin Power proposes that LAER for the firewater pump for NOx is 
11.5 lb/hr on a 3-hour average basis to be achieved by limiting operations 
to no more than 100 hr/yr and application of good combustion practices 
(Catoctin Power Response to DNR Data Request #1 of 23 April 2004). 

NOx LAER Evaluation 

Table 4-27 includes a sample of NOx BACT/LAER emission rates for 
firewater pump engines. 
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Table 4-27 Evaluation of LAER for NOx from Firewater Pump Engines1 

NOx LAER  

 
Plant/Facility 

 
 

Technology 

 
Rated  

Capacity tpy 

lb/  
bhp-hr lb/ MMBtu lb/hr Control Technology 

Catoctin Power2 FWP 
370 hp 

(276 kW) 
(2.6 MMBtu/hr) 

0.57 0.031 4.42 3 11.5 
(3-hr avg.) 

Limited hours 
operation (100 hr/yr); 

good combustion 
practices 

Emery Gen. 
Station (IA) FWP 2.59 MMBtu/hr   4.41  Ignition timing retard 

LSP – Cottage 
Grove, LP (MN) FWP 2.7 MMBtu/hr   1.85  Limited hours (<150 

hr/yr); diesel fuel 

REDBUD Power 
Plant (OK) 
 

FWP 300 hp  0.031   None indicated 

Harris Energy 
Facility (TX) 
 

FWP 335 hp    10.4 None indicated 

Rockingham 
Power, LLC (NC) FWP 310 hp    9.6 Limited hrs of 

operation (<500 hrs) 

Liberty 
Generating 
Station (NJ) 

FWP 3.5 MMBtu/hr 
 

  15.5 None 

Badger Gen., 
(WI) FWP 3.8 MMBtu/hr    16.76 Good combustion 

practices; usage limits 

Duke Energy 
Washington Co., 
(OH) 

FWP 400 hp 
 

  12.8 Combustion controls 

MidAmerican 
Energy Co. (IA) EFWP 27.8 gallon/yr   4.41  Good combustion 

practices 

Brazos Valley 
Electric FWP     9.3 100 hr/yr; 0.3% S fuel 

Liberty Station FWP     15.5 Distillate oil 0.05% S 
by wt; <500 hr/yr 

 
FWP = Firewater pump engine. 
1 RBLC searches were conducted on March 24 and July 1, 2004; RBLC search criteria 15.210 (process type) for 
combined cycle, large combustion turbines (> 25 MW).  
2 CPCN Application, February 2004, Table 6.2-3 Performance and Emission Data for the Diesel-Driven Firewater 
Pump & Emergency Generator. 
3  ERM calculation. 
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Catoctin Power’s NOx LAER Determination 

The proposed NOx emission rate from the firewater pump engine is 
within the range of similarly sized units reported in the RBLC; there are 
some units with somewhat lower projected NOx rates, although none 
appear to have add-on controls in place, or systems other than good 
operating practices and limits on hours of operation.   

VOCs LAER for the Firewater Pump 

Catoctin Power’s VOC LAER Proposal for the Firewater Pump 

Catoctin Power proposes that LAER for the firewater pump for VOCs is 
0.91 lb/hr on a 3-hour average basis to be achieved by limiting operations 
to no more than 100 hr/year and application of good combustion practices 
(Catoctin Power Response to DNR Data Request #1 of 23 April 2004). 

VOC LAER Evaluation 

Table 4-28 includes a sample of VOC BACT/LAER emission rates for 
firewater pump engines. 

Catoctin Power's VOC LAER Determination 

Catoctin Power’s proposed VOC emission rate from the firewater pump 
engine is within the range of report rates for similar units in the RBLC. 

PM2.5 LAER for the Firewater Pump Engine 

There are no known BACT or LAER determinations or SIP limits for 
PM2.5 from small engines.  However, the small combustion units that are 
part of the proposed project will meet BACT for PM and SO2 and LAER 
for NOx and thus, we have determined that the units will meet LAER for 
PM2.5.  LAER for the firewater pump engine will be a PM2.5 rate not to 
exceed 0.8 lb/hr on a 3-hour average basis. 

PM2.5 LAER for the Cooling Towers 

There are no known BACT or LAER determinations or SIP limits for 
PM2.5 from small engines.  However, the cooling towers will meet BACT 
for PM and thus, we have determined that the units will meet LAER for 
PM2.5.  LAER for the cooling towers will be PM2.5 emissions not to 
exceed 0.71 lb/hr on a 24-hour average basis.  
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Table 4-28 Evaluation of LAER for VOCs from Firewater Pump Engines1 

VOC LAER 

 
Plant/Facility 

 
 

Technology 

 
Rated  

Capacity tpy 

lb/ 
bhp-hr 

lb/ 
MMBtu lb/hr Control Technology 

Catoctin Power2 FWP 
370 hp 

(276 kW) 
(2.6 MMBtu/hr) 

0.046 0.00247 0.35 3  0.91 
(3-hr avg.) 

Limited hours 
operation (100 hr/yr); 
good combustion 
practices. 

LSP – Cottage 
Grove, LP (MN) FWP 2.7 MMBtu/hr   0.71  Limited operations 

(<150 hr/yr) 

REDBUD Power 
Plant (OK) 
 

FWP 300 hp  0.0025   None indicated 

Rockingham 
Power (NC) FWP 310 hp    0.78 Limited hours of 

operation (<500 hrs) 

Harris Energy 
Facility (TX) 
 

FWP 335 hp    0.8 None indicated 

Emery Gen. 
Station (IA) FWP 2.59 MMBtu/hr   0.364   

MidAmerican 
Energy Co. (IA) FWP 27.8 Gallon/yr   0.35  Good combustion 

practices  

Liberty 
Generating 
Station (NJ) 

FWP 3.5 MMBtu/hr 
 

  1.2 None 

Badger 
Generating (WI) FWP 3.8 MMBtu/hr    1.37 Good combustion 

practices; usage limits 

Mantua Creek 
Generating 
Facility (NJ) 

FWP 1.5 MMBtu/hr 
 

  0.1 None 

FWP = Firewater pump engine. 
1 RBLC searches were conducted on March 24 and July 1, 2004; RBLC search criteria 15.210 (process type) for 
combined cycle, large combustion turbines (>25 MW).  
2 CPCN Application, February 2004, Table 6.2-3 Performance and Emission Data for the Diesel-Driven Firewater 
Pump & Emergency Generator.  
3 ERM calculation. 
4 Listing in RBLC of 0.0054 lb/MMBtu is incorrect; Mark Getkin of Iowa DNR (J. Ross per com. 11/4/04) indicates 
that the VOC limit for the firewater pump is 0.36 lb/MMBtu.   
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4.4.2 Offsets 

In addition to achieving LAER, NA-NSR requires Catoctin Power to 
obtain emission offsets for each potential ton of NOx, VOC, and PM2.5 to 
be emitted by the entire project.  There are regulations in place for NOx 
and VOC.  In accordance with COMAR 26.11.17, Catoctin Power must 
meet the “reasonable further progress requirements” of the CAA by 
attaining NOx and VOC emission offsets at a ratio of 1.3 to 1 from existing 
sources.  The offsets may be from sources within the ozone nonattainment 
area in which the proposed facility will be located.  Specifically, under 
COMAR 26.11.17.04C: 

“(1)…offsets are acceptable if obtained from within the same 
nonattainment area as the new source. The Department may allow 
the owner or operator of a source to obtain VOC or NOx emission 
reductions in another ozone nonattainment area if the other area has 
an equal or higher nonattainment classification than the area in 
which the source is located, and emissions of the particular pollutant 
from the other area have been demonstrated to contribute to a 
violation of the national ambient air quality standard in the 
nonattainment area in which the source is located. 

(2) The Department shall give preference to offsets from sources 
located as close to the proposed new source site as possible.” 

Projected potential NOx emissions from the Catoctin project are 191.7 tpy 
(see Table 4-3).  Therefore, the proposed Catoctin facility requires 249 tons 
of NOx emissions offsets at the offset ratio of 1.3:1.   

Projected potential VOC emissions from the project are 30.0 tpy (see Table 
4-3).  Therefore, the proposed Catoctin facility requires 39 tons of VOC 
emissions offsets at the offset ratio of 1.3:1. 

In Section 6.3.3.3 of its CPCN application (pg. 6-15), Catoctin Power 
mentions the possibility of using “interpolating trading” to obtain 
sufficient offsets for the project.  This would entail using offsets of one 
pollutant to meet the offset requirements for another pollutant.  Catoctin 
Power gives the example that “…if VOC emissions were to be used to 
offset NOx emissions in a serious ozone nonattainment area, the offset 
ratio would be 1.69 (1.3 x 1.3).” 

There are no regulations as of the time of this case for PM2.5; however, 
EPA guidance indicates that PM2.5 emissions should be offset at a ratio of 
1:1.  The Catoctin project has the potential to emit 164 tons and will 
therefore require 164 tons of federally enforceable offsets. 
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To date, Catoctin Power has not provided specific information on 
potential sources of NOx or VOC or PM2.5 emissions offsets; however, in 
the Executive Summary of the CPCN Application (pg. ES-2), Catoctin 
Power indicates that “the Project will offset its NOx and VOC emissions by 
retiring emissions from one or more nearby sources…”.   

4.4.3 Alternatives Analysis 

As a major source of NOx and VOCs under NA-NSR, Catoctin Power is 
required to conduct “…an analysis of alternative sites, sizes, production 
processes, and environmental control techniques for a proposed source 
[that] demonstrates that benefits of the proposed source significantly 
outweigh the environmental and social costs imposed as a result of its 
location, construction, or modification” (COMAR 26.11.17.03B(6)). 

The applicant did not provide an alternatives analysis specifically 
addressing COMAR 26.11.17.03B(6); however, MDE has indicated that the 
information in the CPCN application, particularly Section 1-4 (“Siting 
Considerations”) is sufficient for this purpose. 

4.4.4 CAA Compliance Certification 

Because the project is subject to NA-NSR, the applicant must certify that 
“all existing major stationary sources owned or operated by the applicant, 
or any entity controlling, controlled by, or under common control with the 
applicant, in the State are in compliance with all applicable emission 
limitations or are in compliance with an approved federally enforceable 
plan for compliance” under COMAR 26.11.17.03(B)(1). 

Catoctin Power and its parent company Sempra Energy Resources do not 
own or operate any other air emissions sources in the State of Maryland. 

4.5 NITROGEN DEPOSITION IMPACTS 

4.5.1 Deposition Impacts 

An issue that is of ongoing interest and concern to PPRP is the impact of 
atmospheric nitrogen on water quality in the Chesapeake Bay.  Through 
the processes of wet and dry deposition, both onto the water surface and 
onto land areas within the Bay watershed, a significant quantity of 
nitrogen can reach the Bay from airborne sources of NOx.  Although 
nitrogen is one of the essential nutrients for phytoplankton production in 
estuaries and coastal waters, too much nitrogen, combined with an 
abundance of other nutrients, can become a problem.  Phytoplankton 
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blooms, resulting from a high availability of nutrients, can reduce the 
amount of available oxygen due to bacterial decomposition of excess 
phytoplankton.  Frequent phytoplankton blooms can result in hypoxia (a 
reduced supply of oxygen) or anoxia (a complete lack of oxygen) in the 
affected water body.  These conditions can affect living resources in the 
water body, and reduce its value as a natural resource and as a source of 
livelihood and recreation.  The Chesapeake Bay is the largest of the 130 
estuaries in the United States, and has experienced periods of anoxia and 
degraded water and living resource quality increasingly this century due 
largely to manmade pollution.  Nutrient loading resulting from deposition 
of airborne pollutants has been the subject of much recent research, and a 
recent EPA report to Congress suggests that up to 27 percent of the 
nitrogen loading reaching the Bay can be attributed to air pollution. 

The proposed facility is located within the Chesapeake Bay watershed 
area.  PPRP has conducted deposition modeling to calculate nitrogen 
loading in the vicinity of the proposed site, using the same modeling 
approach as for the Class I area deposition analysis (see Section 4.3.4.3).  A 
receptor grid was generated to encompass the Chesapeake Bay watershed 
area.  CALPUFF was run on this grid with a full year (1990) of three-
dimensional meteorological data to determine wet and dry deposition 
fluxes of nitrogen species, and total nitrogen deposition in this area was 
calculated.  CALPUFF model results are documented in Table 4-29. 

Table 4-29  Nitrogen Deposition Flux Rates Due to Catoctin Facility (g/ha/yr)  

 Wet NO3 
Wet 

HNO3 
Dry NO3 

Dry 
HNO3 

Total  
(Wet Dry) 

Maximum 7.91E-05 8.28E-03 4.00E-03 2.31E-02 2.77E-02 

Watershed 
average 1.10E-05 3.69E-04 2.25E-04 1.48E-04 3.95E-04 

30-km area 
average 1.87E-05 2.15E-03 5.57E-04 1.08E-03 3.94E-04 

The maximum deposition flux rate is predicted to occur in the vicinity of 
the facility, to the east.  The average deposition flux rate predicted by 
CALPUFF (total of NO3 and HNO3, wet and dry) in the Chesapeake Bay 
watershed area – approximately 21 million hectares - was used to 
calculate the total tons (nitrogen-equivalent) deposited in the watershed 
over a year due to Catoctin Power combustion sources.  The SPARROW 
methodology developed by USGS is used to estimate the total nitrogen 
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delivered to the Chesapeake Bay.  The result of this calculation is 
approximately 1.95 tons (nitrogen-equivalent) per year, of which 0.35 tons 
(nitrogen-equivalent) is delivered to the Chesapeake Bay.  The average 
deposition flux rates in closer proximity to the Catoctin site are higher 
than the watershed average.  Using the average total flux rate predicted 
by CALPUFF within 30 kilometers of the site (360,000 hectares), total 
deposition is calculated to be approximately 0.07 tons (nitrogen-
equivalent) per year.  Deposition impacts do not trigger any regulatory 
requirements.  However, these levels should be considered in the context 
of nutrient loading goals for the Chesapeake Bay as a whole. 

4.5.2 Mitigation Recommendation 

Mitigation for nitrogen loading to the Chesapeake Bay can be 
accomplished by planting trees to remove, or sequester, airborne nitrogen 
compounds that result from emissions of NOx.  As described previously, 
the project is expected to deliver 0.35 tons of nitrogen to the Bay annually.  
Nitrogen sequestration in forests is accomplished at a rate of 
approximately 37 pounds per acre per year.  Therefore, it is calculated that 
approximately 19 acres of plantings should mitigate for nitrogen loading 
to the Bay.  Additionally, forest impacts incurred for the construction of 
linear facilities should be replaced on a one-to-one basis – for every acre of 
forest impacted for pipeline construction, one additional acre of forest 
should be planted.  Ideally, plantings should take place on Eastalco 
property.  If that is not possible, every effort should be made to locate 
forest plantings in Frederick County, in the vicinity of the project site. 

4.6 OZONE IMPACTS 

Frederick County is designated nonattainment for ozone, triggering 
requirements that have been discussed previously, including the need to 
apply LAER control technology and to secure NOx and VOC offsets.  Both 
NOx and VOC emissions are precursors to the formation of ozone, and 
both are regulated as nonattainment pollutants in areas that are not 
meeting the ozone standard.   

4.6.1 Review of Potential Ozone Impacts 

Currently no adequate technique exists for determining the effect of a 
single source on ambient ozone levels.  This is acknowledged in the 
Maryland regulations (COMAR 26.11.17.03, where “ …(4) The emission 
offsets will provide a positive net air quality benefit in the affected area, 
although for sources of VOC or NOx, atmospheric simulation modeling is 
not necessary for VOC and NOx and fulfillment of §B(3) of this regulation 
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is considered adequate to meet this condition”), and in the FLAG report 
cited earlier in reference to impacts in Class I areas.   

The difficulty with determining an individual source’s impact on ambient 
ozone concentrations revolves around the complex photochemical 
mechanism by which ozone is formed.  NOx from combustion sources is 
emitted primarily as NO, which reacts with ozone to form NO2.  This 
reaction occurs fairly rapidly, so that in the immediate vicinity of a 
combustion source ozone levels can actually be reduced by the source’s 
emissions.  Once NO2 has been formed, it can react in the presence of 
strong sunlight to again form NO and, in the presence of other precursors 
such as VOCs, participate in the cycle of additional ozone formation.  
Because the presence of other precursors, notably VOCs, is necessary to 
promote ozone formation, and because combustion source VOC emissions 
are generally much smaller than NOx emissions (Catoctin facility’s VOC 
emissions are predicted to be 30 tons/year, compared to 174 tpy of NOx), 
production of ozone by direct emissions from the Catoctin facility will be 
minimal. 

The ozone nonattainment designation of Frederick County is not a result 
of emissions from sources within the County.  In the Northeastern U.S., 
ozone nonattainment is attributable to regional, and not local, sources; this 
concept has been widely tested and accepted within the scientific and 
regulatory communities.  Because ozone is a regional issue, EPA’s 
regulations addressing ozone nonattainment require NOx controls on a 
scale that encompasses the entire eastern U.S.  These regulations (the 
“NOx SIP Call” regulations) have been challenged in court on 
jurisdictional grounds, but the basic premise of the regulation defining the 
regional nature of ozone remains valid. 

The issue of ozone impacts resulting from the Catoctin facility cannot be 
addressed directly by single-source modeling.  The following discussion is 
intended to emphasize the regional nature of the ozone non-attainment in 
Frederick County, by comparing precursor emissions from the proposed 
facility to precursor emissions on a local and regional scale.  

Due to the regional nature of ozone nonattainment in the vicinity of the 
Catoctin facility site, it is relevant to examine the relative magnitude of the 
Catoctin facility emissions to emissions from regional sources.  EPA’s 
National Emissions Inventory (NEI) for 1996 was summarized in terms of 
the total emissions of NOx and VOCs as a function of distance from the 
Catoctin site.  This summary, with a comparison to Catoctin facility’s 
proposed emissions, is shown in Table 4-30.  Distance categories include 
50, 100, 200, and 500 miles from the site, as well as a category that includes 
only Frederick County sources.  Emissions are expressed in tons per day, 
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since daily emissions are more relevant to ozone formation than annual 
averages.  Furthermore, emissions from the NEI database are broken out 
into four categories: utilities (power plants), industry, mobile (cars and 
trucks), and area sources.  The final column of this table shows the percent 
of total emissions within the distance category that are represented by 
Catoctin facility emissions. 

Table 4-30 shows that the facility’s emissions will be a small fraction of 
regional NOx emissions.  It also shows that, compared to emissions that 
affect ozone levels in Frederick County (extending to up to 500 miles from 
the site), the Catoctin facility‘s emissions represent an even smaller 
fraction, 0.003 percent for NOx and 0.003 percent for VOCs. 
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Table 4-30 Comparison of Catoctin Facility Proposed NOx and VOC Emissions with 
Regional Emissions 

NOx (tons per day)       

 Utilities Industry Mobile Area TOTAL Percent 

Catoctin Power     0.50  

Frederick County 0.00 13.65 12.30 8.86 34.81 1.494 

50 miles 83.44 77.13 369.68 286.86 817.11 0.064 

100 miles 757.92 251.76 623.00 465.12 2,097.79 0.025 

200 miles 4,018.94 1,175.02 1,774.70 1,266.03 8,234.70 0.006 

500 miles 10,491.21 2,769.95 1,961.68 1,444.03 16,666.86 0.003 

VOCs (tons per day)       

 Utilities Industry Mobile Area TOTAL Percent 

Catoctin Power3     0.09  

Frederick County 0.00 1.17 14.58 20.16 35.90 0.780 

50 miles 0.47 79.07 419.38 532.67 1,031.59 0.027 

100 miles 3.45 204.41 721.92 874.78 1,804.55 0.016 

200 miles 31.75 1,148.41 2,246.15 2,638.72 6,065.03 0.005 

500 miles 97.29 3,939.83 2,461.13 3,063.92 9,562.16 0.003 

1. Emission estimates based on data from National Emission Inventory (NEI), 1996. 
2. Catoctin Power NOx emission estimates based on Response to Data Request #4. 
3. Catoctin Power VOC Emission estimates based on CPCN application, Table 6-2.4 . 

4.6.2 Conclusions Regarding Ozone Impacts 

The current nonattainment status of Frederick County is due to emissions 
from sources outside of the County.  The potential effect of the Catoctin 
facility emissions on ozone levels in the County was not modeled directly, 
since there is no currently available technique to identify single-source 
ozone impacts (nor is there a regulatory requirement to do so).  These 
potential effects were examined nonetheless from the perspective of a 
comparison of Catoctin’s emissions to regional emissions that affect ozone 
concentrations in the county; this analysis showed a very small increase 
due to facility emissions.  PPRP and ARMA believe that this analysis 
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supports the conclusion that ozone impacts of the Catoctin facility 
emissions will be minimal.   

4.7 IMPACTS FROM THE ACCIDENTIAL RELEASE OF AQUEOUS 
AMMONIA 

4.7.1 Background 

Aqueous ammonia at a concentration of 19 percent, such as proposed for 
use by Catoctin Power in its SCR system, is not considered an extremely 
hazardous substance under EPA’s Accidental Release Prevention program 
(40 CFR Part 68), and so is not subject to Risk Management Program 
(RMP) evaluations and requirements.   PPRP has nonetheless evaluated 
the potential off-site consequences of an accidental release of aqueous 
ammonia from the Catoctin project using methods that would normally be 
required in an RMP evaluation, as outlined by EPA in its Accidental 
Release Prevention program guidance.   

PPRP conducted an “off-site consequence analysis” (OCA) for two 
possible catastrophic releases of aqueous ammonia from the project.  One 
scenario assumes that the ammonia storage tank ruptures when full, and 
the entire 20,000 gallons of aqueous ammonia empties into the tank’s 
containment dicing system.  The containment dike will be designed to 
capture the contents of the tank at the Catoctin site.  The second scenario 
assumes that an ammonia delivery truck overturns and spills the entire 
contents (~6,000 gallons) onto the ground.   

The goal of an OCA is to determine the maximum distance to the “toxic 
endpoint” of a chemical due to an accidental release.  The toxic endpoint 
is defined as the concentration of the chemical to which nearly all 
individuals can be exposed for up to one hour without experiencing or 
developing irreversible or other serious health effects.  Models are used to 
predict the concentrations at increasing distances from the spill. 

EPA defines the toxic endpoint concentration for ammonia is 0.14 mg/L 
(200 ppm) (From Appendix A of 40 CFR part 68).   Two available models 
were used to determine the distance to the toxic endpoint:  EPA’s release 
calculation software, RMP*Comp, and a publicly available dispersion 
model, ALOHA.  Both models are designed to provide a conservative 
estimate of the consequence distance (i.e., a distance that is likely to be 
greater than the actual distance).   Of these two models, ALOHA generally 
provides a smaller, “lower-bound” estimate of the consequence distance 
than RMP*Comp, by taking site-specific conditions into account.  
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In addition to running the software and modeling tools, PPRP also 
conducted additional release calculations to verify the modeling software 
outputs by using guidance provided in EPA’s Off-site Consequence 
Analysis Guidance Document (OCAG).   Calculations and model output 
data and references used can be found in Appendix B-2.   

Off-site consequence analyses are typically based on a series of worst-case 
assumptions to ensure that the maximum distance is estimated, in order to 
facilitate planning for an accidental release if necessary.   Two key 
assumptions used in the evaluation of an accidental aqueous ammonia 
release are:  1) it is assumed that the entire volume of the spill is released 
instantly into the environment; and 2) it is also assumed that the entire 
volume is released from a single point.  These assumptions cause the 
models to predict distances farther from the location of the spill than 
would occur in the event of an actual spill; however, it is customary in an 
OCA to consider these worst-case assumptions. 

4.7.2 Developments of Model Inputs 

4.7.2.1 Meteorological Data 

The models used to evaluate accidental releases of chemical require 
information on a number of parameters, including wind speed, 
atmospheric stability, temperature, and relative humidity.  Atmospheric 
stability is a measure of how turbulent the atmosphere is and determines 
the degree to which a plume grows with time, as a function of downwind 
distance.  For worst-case releases, guidance suggests using a stability 
“class F” and a wind speed of 1.5 m/s as inputs.  Local meteorological 
data can be analyzed in some evaluations to determine typical, or 
commonly occurring, stability and wind speed conditions.  For the 
Catoctin site, stability category D and an average wind speed of 4.29 m/s 
were used to represent typical daytime conditions.  

4.7.2.2 Topography 

Another important model input parameter is the roughness length, z0.  
This parameter is used by the models to represent the degree of additional 
atmospheric turbulence (caused as a result of small wind pattern changes 
or small spatial variations in velocity, temperature, pressure, and density),  
and consequently mixing, of a pollutant plume due to terrain obstacles in 
the vicinity of the pollutant source.  Generally, a small value of z0 (3 
centimeters) is associated with relatively smooth surrounding terrain, 
while a large value (up to about 2 meters) is associated with urban areas.  
Z0 can be calculated analytically by measuring a detailed wind speed 
profile at a site.  Since detailed profiles are rarely available, a rule-of-
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thumb is sometimes used that estimates z0 as one-tenth of the average 
height of obstructions in the area where the source is located (AICHE, 
1996).  At the proposed Catoctin facility, the terrain within a mile of the 
site would indicate that a value of z0 of 25 centimeters would be 
representative for use with ALOHA and that a rural designation should 
be used with RMP*Comp.   

4.7.3 OCA Modeling Results 

4.7.3.1 Scenario 1:  Rupture of the Storage Tank  

This scenario assumes the instantaneous release of the entire contents of 
the Catoctin Power storage tank into its containment dike.  OCA modeling 
with the conservative assumptions discussed previously indicate that the 
distance to the toxic endpoint would range from 0.1 miles (567 ft) based on 
the ALOHA model and 0.3 miles (1,584 ft) based on RMP*Comp.  These 
distances remain within the Catoctin property boundary.   

4.7.3.2 Scenario 2:  Spill of An Ammonia Delivery Truck 

This scenario involved the catastrophic spill of ammonia from a tanker 
truck outside of any designated containment area.  Local meteorological 
data (wind speed of 4.29 m/s and stability class D) and a topography z0 
value of 25 cm were used for ALOHA modeling to represent conditions 
near the site.   Distances to the toxic endpoint predicted for this scenario 
ranged from 0.3 miles (~1,750 ft) based on ALOHA modeling and 
0.6 miles (~3,200 ft) based on RMP*Comp.   

4.7.4 Discussion 

These consequence distances associated with the tank truck release are 
considerably larger than the distances identified for the storage tank 
rupture, since the liquid from the truck spill is assumed to spread to a 
depth of 1 centimeter (less than ½ inch) in accordance with RMP 
guidance.  At this depth, the contents of the tanker truck would cover an 
area greater than 24,000 square feet.  The evaporation rate calculated from 
such a large surface area is much greater than the evaporation rate from 
the diced area surrounding the tank, hence the consequence distance is 
also much greater.  It is likely, due to small changes in ground elevation 
that could limit the spread and the porous nature of some surfaces, that an 
actual spill would spread over a smaller area with a smaller resulting 
release rate and smaller consequence distance. 

As shown in Figure 3-9, the area immediately surrounding the Catoctin 
facility is relatively sparsely populated.  Three elementary schools, two 
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middle schools, and one high school are located within a few miles of the 
project site.  It appears (see Section 3.5.5) that the schools are not located 
on the likely routes for heavy truck traffic to the site, and if a truck spill 
occurred on-site, the modeling results show that none of the schools 
would be affected.  The results of the analysis, and consideration of some 
of the conservative assumptions involved in the analysis, suggest that 
consequences of a spill would be limited.    

4.8 POTENTIAL IMPACTS FROM TOXIC EMISSIONS FROM THE 
COOLING TOWER 

As a part of the evaluation of the Catoctin project, PPRP considered 
impacts of toxic air pollutant (TAP) emissions from the potential use of 
Ballenger Creek WWTP effluent in the cooling tower.  TAP emissions 
from the cooling tower are presented in Section 4.2.3.  As a utility power 
plant project, Catoctin project is not subject to MDE’s TAP regulations 
(COMAR 26.11.15 -.16); however, we used the MDE’s TAP program 
guidance to conduct this TAP evaluation. 

The emissions from the cooling tower were modeled using EPA’s 
AERMOD modeling system and the TAP emissions presented in Section 
4.2.3.  The receptor grid for this analysis was the same was used for the 
PSD modeling analysis (see Section 4.3.3).   

Under MDE’s TAP program, the model-predicted concentrations of TAPs 
are compared to TAP-specific screening levels.  The screening levels are 
generally Threshold Limit Values (TVs) obtained from American Council 
of Governmental and Industrial Hygienists (ACGIH) with an applied 
safety factor of 100.  The TLV can be a Time Weighted Average (TWA) or 
a Short-Term Exposure Limit (STEL).  MDE has a protocol to determine 
screening levels for TAPs for which there are no TVs (COMAR 
26.11.16.03).  MDE also maintains a list of approved TAP screening levels  
(http://textonly.mde.state.md.us/Permits/AirManagementPermits 
/Toxic_Air/index.asp).  Screening levels for the TAPs evaluated in this 
analysis are included in Table 4-31. 

The results of the toxic impact analysis conducted by PPRP are 
summarized in Table 4-31.  The model-predicted concentrations of all 
TAPs from the cooling tower are well below the screening levels for those 
pollutants.   
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Table 4-31 Results of the Cooling Tower TAPs Evaluation 

Pollutants
mg/l g/s TWA STEL TWA (8-hr) STEL(1-hr) 8-hr 1-hr 8-hr 1-hr

Aluminium 0.2 8.28E-05 2 20.00 1.46E-03 2.72E-03 13,682
Antimony 0.01 4.14E-06 0.5 5.00 7.31E-05 1.36E-04 68,411
Arsenic 0.01 4.14E-06 0.01 0.002 0.10 0.02 7.31E-05 1.36E-04 1,368 147
Barium 0.013 5.38E-06 0.5 5.00 9.50E-05 1.77E-04 52,624
Beryllium 0.003 1.24E-06 0.002 0.0005 0.02 0.01 2.19E-05 4.09E-05 912 122
Boron2 0.28 1.16E-04 10 100.00 2.05E-03 3.81E-03 48,865
Cadmium 0.005 2.07E-06 0.002 0.02 3.65E-05 6.81E-05 547
Calcium3 51.9 2.15E-02 2 20.00 3.79E-01 7.07E-01 53
Chromium 0.01 4.14E-06 0.05 0.1 0.50 1.00 7.31E-05 1.36E-04 6,841 7,340
Cobalt 0.01 4.14E-06 0.02 0.20 7.31E-05 1.36E-04 2,736
Copper4 0.01 4.14E-06 0.1 1.00 7.31E-05 1.36E-04 13,682
Iron 0.1 4.14E-05 1 10.00 7.31E-04 1.36E-03 13,682
Lead 0.005 2.07E-06 0.05 0.50 3.65E-05 6.81E-05 13,682
Magnesium5 10.6 4.39E-03 4 40.00 7.75E-02 1.44E-01 516
Manganese 0.013 5.38E-06 0.2 3 2.00 30.00 9.50E-05 1.77E-04 21,050 169,391
Mercury 0.002 8.28E-07 0.025 0.1 0.25 1.00 1.46E-05 2.72E-05 17,103 36,701
Molybdenum 0.02 8.28E-06 0.5 5.00 1.46E-04 2.72E-04 34,206
Nickel 0.01 4.14E-06 0.015 0.15 7.31E-05 1.36E-04 2,052
Selenium 0.01 4.14E-06 0.05 0.50 7.31E-05 1.36E-04 6,841
Silver 0.01 4.14E-06 0.01 0.10 7.31E-05 1.36E-04 1,368
Sodium6 127 5.26E-02 2 20.00 9.28E-01 1.73E+00 22
Thallium 0.01 4.14E-06 0.1 1.00 7.31E-05 1.36E-04 13,682
Tin 0.05 2.07E-05 2 20.00 3.65E-04 6.81E-04 54,729
Titanium7 0.02 8.28E-06 1.5 15.00 1.46E-04 2.72E-04 102,617
Vanadium8 0.01 4.14E-06 0.05 0.05 0.50 0.50 7.31E-05 1.36E-04 6,841 3,670
Zinc 0.1 4.14E-05 2 10 20.00 100.00 7.31E-04 1.36E-03 27,364 73,403
Notes:
1. The risk thresholds represent the most conservative value from ACGIH, OSHA,
    NIOSH, and DFG levels. In most cases, the values represent inorganic compounds.
    When more than one value is available the following heirarchy is chosen: 
    a. ACHIH b. OSHA  c. NIOSH d. DFG
2. Specified for Boron Oxide
3. Specified for Calcium Oxide
4. Specified for Copper fumes
5. Specified for Magnesium Oxide
6. Specified as Sodium Hydroxide
7. Specified as Titanium dioxide
8. Specified for Vanadium Pentoxide
9. Risk thresholds and Screening levels are in mg/m3

10. Screening levels represent risk threholds/100 (COMAR 26.11.15.06)
11. Modeled concentration correspond to 0.09 g/s emission rate
12. Emission rate for toxic pollutants obtained from Sempra CPCN application (Table 2.4-9)
13. Modeled concentration represent seven cycles of concentration of the cooling 
      water from Ballenger Creek

Ratio of screening 
levels to maximumEmission Rate

Risk Thresholds 
(mg/m3)

Screening Levels 
(μg/m3)

Concentration 
(μg/m3)

 

4.9 APPLICABLE REQUIREMENTS REVIEW 

Based on the source types and projected emissions, this section outlines 
the federal, state, and local air quality requirements to which the Catoctin 
project will potentially be subject.  These requirements are in addition to 
the PSD and NA-NSR requirements outlined in Sections 4.3 and 4.4. 

Table 4-32 summarizes the applicable requirements from federal 
regulations that may apply to the Catoctin project on an emissions unit-
by-emissions unit basis. Details of key regulatory programs follow. 
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4.9.1 NSPS Requirements (40 CFR Part 60) 

4.9.1.1 Combustion Turbines 40 CFR Subpart GG 

The combustion turbines for the proposed facility are subject to 40 CFR 
Part 60 Subpart GG, “Standards of Performance for Stationary Gas 
Turbines.” Under Subpart GG, all stationary gas turbines with a heat 
input at peak load equal to or greater than 10.7 gigajoules per hour (10 
MMBtu/hr) based on the lower heating value of the fuel are subject to the 
following requirements: 

• Subpart GG restricts NOx emissions based upon the manufacturer’s 
heat rate at the manufacturer’s rated load (or actual measured heat rate 
at actual peak rates) and the amount of nitrogen bound to the fuel 
(§60.332(a)(1)). 

• Subpart GG prohibits burning fuel that contains greater than 0.8% 
sulfur by weight (§60.333(b)). 

• Subpart GG requires initial performance (stack) testing, monitoring, 
and, if NOx or SO2 emissions are exceeded, requires the reporting of 
such periods to the regulatory agency (§60.334 and 60.335). 

Catoctin Power indicated an NSPS Subpart GG NOx limit of 75 ppmv 
corrected to 15% O2 for each CT (CPCN Application pg 6-16).   

4.9.1.2 Duct Burners:  40 CFR Subpart Da 

The duct burners for the proposed facility are subject to 40 CFR Part 60 
Subpart Da, “Standards of Performance for Electric Utility Steam 
Generating Units for which Construction is Commenced after September 
18, 1978” because the rated heat input of each duct burner is greater than 
250 MMBtu/hr.  In addition to notification, monitoring, recordkeeping, 
and reporting requirements, Subpart Da limits the duct burners to: 

• PM emissions of no more than 0.03 lb/MMBtu (§60.42a(a)(1));  

• Visible emissions of no more than 20% opacity (6-minute average), 
except for one 6-minute period per hour of not more than 27% opacity 
(§60.42a(b)); 

• SO2 emissions of no more than 0.20 lb/MMBtu (§60.42a(b)(2)); and 

• NOx emissions of no more than 1.6 lb/MW-hour (§60.43a(d)(1)). 

Based on information in the CPCN Application (pg 6-16), the CTs are 
expected to be in compliance with these requirements. 
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4.9.2 NESHAPS (40 CFR Part 61 and 63) 

The proposed project will not be subject to any NESHAPs in 40 CFR Part 
61.   

Assuming the Catoctin source is separate from the Eastalco facility, the 
project as permitted will not be a major source of HAPs (see Table 4-6) 
and will therefore not be subject to the Combustion Turbine MACT 
Standard (40 CFR 63 Subpart YYYY), or any other MACT standard 
promulgated as of June 2004. 

4.9.3 Title IV Acid Rain (40 CFR 72-75) 

The proposed CTs will be subject to Clean Air Act Title IV Acid Rain 
program (40 CFR 72-75) requirements, including but not limited to: 

• Part 72 Acid Rain Program Permits Regulation 

− Subpart A §72.1-72.9 Acid Rain Program General Provisions, which 
outline Acid Rain permit application requirements; 

− Subpart B §20-35 Designated Representative, which outline the 
responsibilities of the designated representative (certifications, 
naming alternatives, certifying representatives, etc.); 

− Subpart C §72.30-72.33 Acid Rain Permit Applications, which 
outline application requirements and permit shield provisions, 
including the clarification that conditions in the complete Acid Rain 
permit application are binding until issuance of the Acid Rain 
permit; 

− Subpart D §72.40-72.44Acid Rain Compliance Plan and Compliance 
Options, 

− Subpart I §72.90-72.96 Compliance Certification with describe 
provisions for the annual compliance certification that the 
designated representative must make within 60 days after the end 
of the calendar year; 

• Part 73 Sulfur Dioxide Allowance System 

• Part 75 Continuous Emissions Monitoring System 

− Subpart A §75.1-75.8 Continuous Emission Monitoring 

− Subpart B §75.10-75.19 Monitoring Provisions, which outline the 
requirement to measure opacity, SO2, NOx and CO2; 
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− Subpart C §75.20-75.24 Operation and Maintenance Requirements 

− Subpart D §75.30-75.37 Missing Data Substitution Procedures 

− Subpart E §75.40-75.48 Alternative Monitoring Systems 

− Subpart F §75.50-75.59 Recordkeeping, which outline the 
requirements for the monitoring plan; 

− Subpart G §75.60-75.67 Reporting Requirements, which provides 
details on reporting and signature requirements; 

− Subpart H 75.70-75.75 NOx Mass Emissions Provisions  

• Part 77 Excess Emissions, which includes requirements for handling 
excess emissions. 

Part 74 (Sulfur Dioxide Opt-Ins) and Part 76 (Acid Rain NOx Emission 
Reduction Program) will not apply to the Catoctin project. 

Catoctin Power indicates that it will submit an Acid Rain permit 
application “under separate cover” from the CPCN Application and it will 
obtain required SO2 allowances “from the market” (CPCN Application pg. 
6-20).  Catoctin Power indicates that it will install continuous emissions 
monitoring systems (CEMS), and that it will use the alternative 
monitoring procedures in 40 CFR Part 75, Appendix D for SO2 emissions. 

4.9.4 Accidental Release Prevention (40 CFR Part 68) 

A facility that handles more than a threshold quantity of a regulated toxic 
or flammable substance is covered under EPA’s Chemical Accident 
Prevention program (40 CFR Part 68).  Both “anhydrous ammonia” and 
“ammonia at concentrations of 20% or greater” are regulated substances 
under the program (40 CFR §68.130, Table 1).  Catoctin Power is 
proposing to use a 19% aqueous ammonia solution in its SCR systems, 
which means that the facility will not be subject to the Chemical Accident 
Prevention program requirements. 

4.9.5 Compliance Assurance Monitoring (CAM) (40 CFR Part 64) 

Compliance Assurance Monitoring (CAM) applies to emissions units at 
“major” sources that are required to obtain a Title V operating permit, and 
that meet all three of the following criteria (40 CFR 64.2a): 

”(1) The unit is subject to an emission limitation or standard for the 
applicable regulated air pollutant (or a surrogate thereof), other than 
an emission limitation or standard that is exempt under paragraph 
(b)(1) of this section; 
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(2) The unit uses a control device to achieve compliance with any such 
emission limitation or standard; and 
 
(3) The unit has potential pre-control device emissions of the 
applicable regulated air pollutant that are equal to or greater than 100 
percent of the amount, in tons per year, required for a source to be 
classified as a major source.” 

Exemptions from CAM in 40 CFR 64.2(b)(1) includes the following: 

“(i) Emission limitations or standards proposed by the Administrator 
after November 15, 1990 pursuant to section 111 [NSPS] or 112 
[NESHAP] of the Act. 
 
(ii) Stratospheric ozone protection requirements under title VI of the 
Act. 
 
(iii) Acid Rain Program requirements pursuant to sections 404, 405, 
406, 407(a), 407(b), or 410 of the Act. 
 
(iv) Emission limitations or standards or other applicable requirements 
that apply solely under an emissions trading program approved or 
promulgated by the Administrator under the Act that allows for 
trading emissions within a source or between sources. 
 
(v) An emissions cap that meets the requirements specified in 
§70.4(b)(12) or §71.6(a)(13)(iii) of this chapter. 
 
(vi) Emission limitations or standards for which a Part 70 or 71 [Title V 
operating] permit specifies a continuous compliance determination 
method, as defined in §64.1…” 

Table 4-33 summarizes the CAM applicability determination for the 
Catoctin project, based on information available in the CPCN Application. 

4.9.6 State (COMAR) Requirements 

The Catoctin project will be subject to a number of Maryland air quality 
requirements including, but not limited to, the State air quality regulations 
summarized in 4-34, which lists current Maryland air quality regulations 
in COMAR 26.11, and indicates whether each regulation will be applicable 
to the Catoctin project.   
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Table 4-33 CAM Applicability 

 
Emissions 

Unit 

 
 

Pollutant 

Subject to a 
pre-1990 

Standard? 

Use Control 
Device to 
Comply? 

 
CAM 

Applicable? 

 
 

Reason 

 
Potential  

CAM Monitoring 
CTs NOx 

 
 

SO2 
 

CO 
 
 

PM 
 
 

VOC 
 
 
 

HAPs 

Yes (BACT, 
LAER, RACT) 

 
Yes (BACT) 

 
Yes (BACT) 

 
 

Yes (PM, 
opacity, BACT) 

 
Yes (LAER) 

 
 
 

No 

Yes 
 
 

No 
 

Yes 
 
 

No 
 
 

Yes 
 
 
 

No 

Yes 
 
 

No 
 

Yes 
 
 

No 
 
 

Yes 
 
 
 

No 

Applies 
 
 
No control device 
 
Pre-control emissions >100 tpy 
and operation of oxidation 
catalyst 
 
No control device to comply 
 
Pre-control emissions >25 tpy 
and operation of oxidation 
catalyst 
 
No applicable standard 

NOx CEMs 
 
 
Not applicable 
 
Oxidation catalyst inlet temperature 
and routine (annual) test 
 
Not applicable 
 
 
Oxidation catalyst inlet temperature 
and routine (annual) test 
 
 
Not applicable 

EDGs 
and 
Firewater 
Pump 

NOx 
 
 

SO2 
 

CO 
 

PM 
 
 

VOC 
 

HAPs 

Yes (BACT, 
LAER, RACT) 

 
Yes (BACT) 

 
Yes (BACT) 

 
Yes (PM, 
BACT) 

 
Yes (LAER) 

 
No 

No 
 
 

No 
 

No 
 

No 
 
 

No 
 

No 

No 
 
 

No 
 

No 
 

No 
 
 

No 
 

No 

No control device to comply 
 
 
No control device to comply 
 
No control device to comply 
 
No control device to comply 
 
 
No control device to comply 
 
No applicable standard 

Not applicable 
 
 
Not applicable 
 
Not applicable 
 
Not applicable 
 
 
Not applicable 
 
Not applicable 

Cooling 
Tower 

PM Yes (PM, 
BACT) 

Yes Yes  Continuous monitoring of pressure 
drop across mist eliminator 
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4.9.7 Other (non-permit) Requirements 

4.9.7.1 Frederick County Ambient Guidelines 

In its CPCN Application, Catoctin Power indicates that the Catoctin 
project will be subject to Section 1-19-307 of the Frederick County 
Department of Planning & Zoning “Industrial District Performance 
Standards” (CPCN Application pg. 6-17 and 6-29).  These provisions set 
standards for SO2, PM, opacity, odor and toxic air pollutants (TAPs) from 
sources in the County.   

PPRP and ARMA conducted an independent analysis to evaluate these 
impacts.  We conducted dispersion modeling, where appropriate, for 
these pollutants to determine the ambient air concentration due to 
emissions from the proposed new CTs.  Other proposed new emissions 
units (EDGs, firewater pump, cooling tower) may emit some of these 
pollutants; however, their emissions will be quite small compared to the 
CTs and they were not addressed in this evaluation.  The modeling 
methodology was similar to the one used for the PSD analysis using 
AERMOD and documented in Section 4.3 of this report.  The maximum 
predicted impacts (i.e., concentrations) were compared with the applicable 
County standards, as described below. 

Sulfur Oxides 

The Frederick County standard requires sources of SOx (as SO2) to meet 
the most restrictive of either any State or County ambient air quality 
standard.  The County standard restricts the annual arithmetic mean of 
SO2 to 60 μg/m3 (Sec. 1-19-307(5)); we interpret the most restrictive State 
ambient standard to be the NAAQS of 80 μg/m3 (annual), 365 μg/m3 (24-
hr average), and 1,300 μg/m3 (3-hr average) (see Table 4-10).   

As discussed in Section 4.3, the project is not projected to cause or 
contribute to an exceedance of any NAAQS.  Also, the maximum 
predicted annual ambient concentration of SO2 is 0.11 μg/m3 (Table 4-13), 
which is significantly lower than the applicable County standard.  
Therefore, the project should meet the Frederick County SOx standard. 
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Particulate Matter 

Similar to SOx, the Frederick County standards require sources of PM in 
the County to meet the most restrictive of the State and County standards 
for PM.  The County standards are as listed in Table 4-35; again, we 
assume that the NAAQS are the appropriate State ambient air quality 
standard. 

Table 4-35  Particulate Matter Standards for Frederick County*  

Particulate Frederick County 
Standard* 

Maximum Model-
predicted 

Concentration 

Suspended Particulate   

Annual Arithmetic Mean 65 μg/m3 0.45 μg/m3 

24-hour Maximum  140 μg/m3 4.38 μg/m3 

Settleable Particulate   

Annual Arithmetic Average  0.35 mg/cm2/month 0.000364 
mg/cm2/month 

Monthly Maximum 0.7 mg/cm2/month 0.000364 
mg/cm2/month 

*Sec. 1-19-307(4) “Dust and Particulates” 

Based on the modeling presented in Section 4.3 (Table 4-15), the maximum 
predicted 24-hour and annual PM ambient concentrations are 4.38 μg/m3 

and 0.453 μg/m3, respectively, which are significantly lower than the 
applicable standards (see Table 4-35).  The maximum screening level 
annual concentration for PM10 predicted by AERMOD was multiplied by 
a deposition velocity of 0.3 cm/s (based on ISCST3 Users Guide, Vol.2, 
Equation 1-84) to estimate the maximum annual and monthly settleable 
particulates.  The maximum annual settleable PM (represented as a 
maximum monthly basis) is estimated to be 0.000364 mg/cm2/month, 
which is significantly lower than the County standards.  

TAPs 

Frederick County requires sources of “toxic matter” or TAPs to meet any 
State ambient air quality standard for air toxics.  If a pollutant is not listed 
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in the State ambient standards, it is regulated in accordance with the 
County standards.  The County standards restrict the maximum 24-hour 
average ambient concentration of TAPs to 1/30 of the Threshold Limit 
Value (TLV) adopted by the American Conference of Governmental 
Industrial Hygienists (ACGIH).  The Catoctin project is exempt from the 
State of Maryland’s TAP regulations (COMAR 26.11.15-.16); therefore, we 
compared model-predicted TAP concentrations to the County’s TAP 
standard (of 1/30 of the appropriate TLV). 

The results of the TAP impact analysis are presented in Table 4-36.  It can 
be seen that the maximum concentrations of all TAPs are less than the 
Frederick County standards. 
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Table 4-36 Results of Frederick County TAP Evaluation 

(1)  American Council of Governmental and Industrial Hygienists (ACGIH, 2003) 
(2)  Frederick County Threshold from 1-19-307(8) of the Frederick County Department of Planning & Zoning "Industrial    District Performance 

Standards.” 
(3)  From CPCN application Table 6.2-4. 

Pollutant

Frederick 
County 

Threshold(2)

Model-
predicted 
Maximum 

Impacts 

Ratio of 
Modeled to 
Thresholds

(TLV/30)
(ppm) (ug/m3) (ppm) (ug/m3) (ug/m3) (tpy) (g/s) (ug/m3)

Ammonia 35 24,000 25 17,000 567 - - 5.28 9.32E-03
1,3-Butadiene - - 2 4,400 147 0.0075 2.16E-04 4.87E-04 3.32E-06
Acetaldehyde 25 45,000 - - 1,500 0.7 2.01E-02 4.54E-02 3.03E-05
Acrolein 0 230 - - 8 0.11 3.16E-03 7.14E-03 9.31E-04
Benzene 3 8,000 1 1,600 53 0.21 6.04E-03 1.36E-02 2.56E-04
EthylBenzene 125 543,000 100 434,000 14,467 0.56 1.61E-02 3.63E-02 2.51E-06
Formaldehyde 0 370 - - 12 2.6 7.48E-02 1.69E-01 1.37E-02
Naphthalene 15 79,000 10 52,000 1,733 0.023 6.62E-04 1.49E-03 8.61E-07
Propylene Oxide - - 2 4,800 160 0.51 1.47E-02 3.31E-02 2.07E-04
Toluene - - 50 188,000 6,267 0.58 1.67E-02 3.76E-02 6.01E-06
Xylene 15 651,000 100 434,000 14,467 1.12 3.22E-02 7.27E-02 5.02E-06

Emission Rate(3)ACGIH Threshold (TLV)(1)

STEL/CEIL TWA
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Based on the modeling evaluation, the Catoctin project will meet 
applicable Frederick County TAP standards.  

Odor 

The County has general nuisance odor provisions in Section 1-19-307(7).  
Based on the nature of the emissions sources, odors would not be 
expected to be an issue for the Catoctin project. 

4.9.7.2 FAA Stack Height Requirements (14 CFR 77) 

The project will be subject to FAA’s “Permit for Objects That May Affect 
Navigable Airspace” requirements under 14 CFR 77).  The regulations 
require Catoctin Power to make certain notifications to the FAA prior to 
start of construction. 

4.9.7.3 Conformity 

Catoctin Power does not have any specific requirements under MDE’s 
Conformity regulations (COMAR 26.11.26); however MDE and the 
Maryland Department of Transportation (MDOT) and other entities 
review large new projects such as power plants in developing 
“conformity-related” transportation plans. 

4.10 SUMMARY OF CATOCTIN POWER EMISSIONS UNITS 

The emissions units comprising the Catoctin Power Plant are summarized 
in Table 4-37.   
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Table 4-37  Catoctin Power Summary Facility Inventory List 

Emissions  
Unit  

Number 

Emissions Unit  
Description 

Date of 
Installation 

EU #01-#02 
Combustion 
Turbines (2) 

Two, GE Model 7FA, nominal 600-megawatt, natural gas-
fired combustion turbines with dry low-NOx combustors, 
with 577 MMBtu/hr duct burners, and heat recovery 
steam generating units (HRSGs) equipped with selective 
catalytic reduction (SCR) and oxidation catalyst systems, 
and a steam turbine 

Proposed 
Startup 

Summary 
2007 

 

EU #03 
Emergency 
Diesel 
Generator 
(plant) 

One, 1000-kilowatt, EPA Tier 1-rated diesel-fired 
emergency diesel generator 

Proposed 
Startup 

Summary 
2007 

EU #04 
Emergency 
Diesel 
Generator 
(pump house) 

One, 350-kilowatt, EPA Tier 1-rated diesel-fired 
emergency diesel generator 

Proposed 
Startup 

Summary 
2007 

EU #05 
Fire Pump 
Engine 

One, 370-horsepower, diesel-fired firewater pump engine Proposed 
Startup 

Summary 
2007 

EU #06 
Cooling Tower 

One 12-cell cooling tower equipped with high efficiency, 
0.0005 percent drift eliminators 

Proposed 
Startup 

Summary 
2007 
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5.0 ANALYSIS OF OTHER IMPACTS TO RESOURCES 

This chapter describes the potential environmental and socioeconomic 
impacts (other than air quality impacts) associated with construction and 
operation of the Catoctin facility.  Proposed licensing conditions to 
address any potential adverse impacts are also discussed. 

5.1  IMPACTS TO SURFACE WATER QUALITY AND AQUATIC BIOTA 

5.1.1  Construction Impacts  

5.1.1.1  Local Aquatic Impacts 

Site clearing and construction are anticipated to result in minimal and 
temporary impacts associated with stormwater control on surface waters.  
Impacts are expected to be temporary due to the absence of any plans to 
significantly disturb existing nearby jurisdictional waters (an unnamed 
tributary to Tuscarora Creek) and the establishment of effective storm 
water controls, as well as Spill Prevention, Control and Countermeasure 
(SPCC) procedures.  No wastewater discharges to Tuscarora Creek or any 
other unnamed drainages are proposed.   

No significant impacts in surrounding surface water quality or quantities 
are expected to result during construction of on-site facility 
improvements.  A combination of existing, temporary, and new storm 
water ponds and sediment control facilities will be developed and 
installed to accommodate construction activities and achieve an 
acceptable transition from predevelopment conditions to the facility’s final 
Storm Water Management (SWM) systems.  Key construction period 
controls will include the following: existing vegetation will be left in place 
wherever possible, and disturbed soils will be compacted as necessary to 
prevent significant erosion; temporary and permanent swales, sediment 
control basins, and/or storm water ponds will be installed as required at 
the initiation of construction to ensure adequate storm water facilities are 
in place at all times; and all temporary and permanent swales will be 
compacted as required and lined with grass, mulch, and/or staked straw 
bales to reduce water velocities and promote the settling of suspended 
sediments.  The implementation of these plans and the application of Best 
Management Practices (BMPs) will ensure that no significant impacts 
occur to any on-site or nearby off-site surface waters or wetlands during 
facility construction. 
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Potential impacts due to accidental spills of on-site chemicals, lubricants, 
or other potential contaminants will be minimized using SPCC 
procedures. These procedures will be designed to minimize the 
opportunity for accidental spills during construction and ensure adequate 
systems are in place to contain any accidental spills.   

The quality and quantity of storm water from the facility site will be 
managed so that significant impacts to the ecology of unnamed drainages 
on the site do not occur.  Hydrologic recharge into the creek and drainages 
currently provided by the site will be maintained similar to existing 
conditions for design storm events.  This should help ensure no impacts 
occur to the overall hydroperiod of drainages on the site.  Since the 
hydroperiod both directly and indirectly defines the flora and fauna 
existing within a particular stream community, it is vital to maintain it 
close to or at predeveloped conditions to ensure the present surface water 
features persist once the facility commences operation.  Further, impacts 
to surface waters will be addressed in a Storm Water Pollution Prevention 
Plan (SWPPP) that will be prepared in accordance with the Frederick 
County storm water ordinance and consistent with State requirements. 

5.1.1.2  Potomac River Impacts 

The potential for impacts to the Potomac River during site preparation 
and construction is considered to be minimal.  The unnamed tributary to 
Tuscarora Creek would receive any emergency water flow from the storm 
water retention ponds that may occur only during a storm event that 
exceeded the site’s drainage plan for storm design.  The creek is a 
tributary of the Potomac River and discharges to the river approximately 8 
miles from the site.  Given this distance, no significant impacts to the 
Potomac River are expected due to emergency storm water discharge 
from the site.   

Impacts to the Potomac River could result from construction of water 
supply intake and wastewater discharge structures if the direct water 
supply/wastewater discharge alternatives are selected.  In the case of 
using surface water, the potential impacts of plant construction would be 
associated with construction of the intake and discharge structures and 
associated dredging to accommodate these activities.  The exact locations 
of the intake and discharge structures have not been selected at this time, 
so a site-specific impact evaluation is not yet possible.   

The primary construction impact to water quality in the Potomac River 
under this scenario would be increased turbidity during dredging and 
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intake/discharge structure installation activities.  Standard dredging 
procedures and protective measures would be used to support the 
installation activities and would be conducted in compliance with 
applicable State and federal dredge-and-fill and waterway construction 
regulations and permit conditions.  Dredge material would be disposed of 
as approved by MDE.  Storm water runoff to the river as a result of 
construction would also be minimized to the extent feasible. 

In summary, construction impacts to the Potomac River would be limited 
to a temporary increase in turbidity from dredging.  No long-term effects 
on the water quality of the Potomac River are expected.   

The treated effluent water supply alternative would require no 
construction on the Potomac River; therefore, no impacts to the Potomac 
River would occur. 

5.1.2 Operational Impacts  

5.1.2.1  Local Aquatic Impacts 

There are four potential sources of impacts to on-site or nearby surface 
waters during facility operations.  The first source of potential impacts is 
due to direct disturbance of existing waters.  Consistent with facility 
design and construction, minimal wetland areas or jurisdictional waters 
will be disturbed as a result of facility operations.  The second source of 
potential impacts from facility operations is due to direct discharge of 
process effluents.  As previously discussed, all process effluents generated 
by facility operations will be discharged to the Potomac River either 
directly or indirectly via the Frederick County sewer system.  This would 
be dependent upon which water supply option, treated effluent or surface 
water, is implemented.  Since there will be no direct discharge of process 
wastewater to any on-site surface waters, there will be no impacts to on-
site surface waters associated with the direct discharge of any process 
waters during facility operations. 

The third source of potential impacts from facility operations is due to 
significant changes in storm water quantities and/or qualities discharged 
off-site.  The facility will include a SWM system designed and installed to 
ensure storm water quantities and quality is maintained within approved 
limits.  Operating and maintenance procedures designed to ensure the 
continued effectiveness of this system will be established and strictly 
followed.  Based on the installation of a sound SWM system and proper 
operations and maintenance of these facilities, no significant impacts to 
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any surrounding surface waters are expected as a result of facility 
operations. 

The final source of potential impacts from facility operations is due to 
accidental spills of on-site chemicals, lubricants, or other potential 
contaminants.  The facility will be designed to include spill contaminant 
and control features as developed under the overall SPCC plan and will 
be strictly followed.  These procedures will be designed to minimize the 
opportunity for accidental spills, and to identify the appropriate 
procedures to be followed in case of an accidental spill. 

5.1.2.2  Potomac River Impacts  

Storm water and wastewater represent two potential discharges that may 
result in impacts to the Potomac River during facility operation.  No storm 
water runoff from the site will drain directly into the Potomac River.  As 
described previously, emergency overflow from a storm event greater 
than the design storm would discharge to the unnamed tributary to 
Tuscarora Creek.  This water body eventually drains into the Potomac 
River approximately 8 mile south of the site.  No significant impacts to the 
Potomac River are expected to occur as a result of storm water runoff from 
the facility.   

Two alternative water supply sources, surface water and treated effluent, 
are being considered for the facility.  In the first case, a new intake and 
outfall would be constructed.  In the second case, the facility’s cooling and 
process effluents would discharge to existing systems with no new intake.  
Potential impacts to the Potomac River for each of these supply/discharge 
alternatives are discussed in the following sections. 

5.1.2.3  Potomac River Supply Option 

Water Withdrawals 

There would be no water withdrawal impacts for the primary water 
supply source using Frederick County’s WWTP discharge, since no intake 
structure would be required for this option.  Catoctin proposes as a 
secondary water supply to withdraw water from the Potomac River at a 
maximum rate of 4.2 million gallons per day (MGD), of which about 4.0 
MGD would be consumed.  For the secondary water source, water 
withdrawn from the river has the potential to injure or kill fish and other 
aquatic organisms by drawing them into intake pipes along with cooling 
water (entrainment).  To minimize these impacts, Catoctin will install 



  

 5-5  

intake screens which will exclude all but the smallest organisms from the 
intake and reduce the water velocity at the intake screen so larger 
organisms will not become stuck on the screens (impingement). 

Under the Phase I final rule of the Clean Water Act Section 316(b) which 
applies to new facilities built after January 2002, EPA established a two-
track technology-based approach for addressing impacts of cooling water 
intake structures.  Track I  establishes capacity (for facilities with a design 
intake flow equal to or greater than 10 MGD), velocity, and capacity- and 
location-based proportional flow requirements to reduce impingement 
and entrainment of fish, shellfish, eggs, and larvae and requires the 
applicant to select and implement design and control technologies to 
minimize impingement and entrainment.  Track I applicants with intake 
flow between 2 and 10 MGD (applicable to Catoctin Power) do not have to 
comply with a capacity limitation but then must use technologies to 
reduce entrainment.  

Catoctin has chosen the Track I approach with its proposal to use 
wedgewire screens at its Potomac River intake structure, which are 
designed to reduce entrainment by physically excluding organisms that 
are larger than the mesh size of the screen.  Catoctin has not submitted 
detailed designs of its cooling water intake structure but typically the 
mesh size is about 4 mm.  Wedgewire screens also minimize impingement 
of larger organisms by a process of hydrodynamic exclusion, in which a 
low through-slot velocity is maintained due to the large surface area of the 
intake.  Water velocity is also quickly dissipated by the cylindrical 
configuration, thus allowing organisms to escape the flow field in the 
vicinity of the intake.  Maximum through-screen velocity is typically less 
than 0.5 feet per second over 90% of the screen area with this type of 
structure.  This structure also meets the Clean Water Act Section 316(b) 
Phase I standards for cooling water intakes at power plants built after 
January 2002. 

Water Discharges  

Cooling Tower Blowdown – Thermal Effects 

The maximum temperature of the discharge would be 83°F in summer, 
using the worst-case temperature increase, as wastewater leaves the 
cooling towers at the Catoctin plant.  The average temperature of 
wastewater leaving the cooling towers is estimated to be 65°F, with a 5-9°F 
increase over ambient temperature (delta T) in summer and a maximum 
winter delta T of 23°F.  These estimates do not include heat loss in the 
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discharge pipe from the plant to the point of discharge at the river.  
Catoctin has shown through engineering calculations that the wastewater 
will cool to nearly ambient ground temperature conditions in the 6 miles 
of underground pipe prior to discharge to the Potomac River (see 
response to DNR Data Request 2-6).   

Even assuming no ground heat loss of the thermal effluent, the maximum 
temperature of the discharge at the edge of a 50-foot regulatory mixing 
zone is estimated to be about 0.7°F above ambient river conditions during 
low river flows, well within the 2°F regulatory requirement.   These 
results are based on a CORMIX mixing zone model of Catoctin’s discharge 
entering the Potomac River at the maximum discharge rate during low 
river flow conditions.  Results are also based on a maximum plant 
discharge temperature of 23°F above ambient, a maximum flow of 0.6 
MGD and a low river flow condition of 556 MGD which could occur over 
a 7-day period once every 10 years.  There should be no thermal impact to 
riverine biota due to Catoctin’s cooling tower blowdown discharge even 
during low flow conditions due to the low volume of the discharge and 
cooling which occurs within the pipeline prior to discharge. 

Effluent Effects 

Three sources of low-volume industrial process wastewater will be 
generated from the operation of the Catoctin facility:  backwash from the 
regeneration wastewater from the demineralizer system (15 gallons per 
minute, gpm, average daily), blowdown from the heat recovery steam 
generators (65 gpm), and miscellaneous service wastewater (93 gpm).  
These waste streams will be combined and treated in a neutralization 
basin.  This water will then be added to the cooling tower make-up water.   

Cooling tower make-up water the Catoctin facility could be provided by 
the Frederick County Ballenger Creek WWTP or could be withdrawn 
from the Potomac River.  Evaporative losses in the cooling towers will 
result in a concentration of water quality constituents in the cooling tower 
circulation water (Table 5-1) but total loadings would generally remain the 
same as in the original water source.  To prevent any undesirable 
constituents from exceeding acceptable concentration limits, chemicals 
will be added to control water chemistry and a stream of water 
(blowdown) will be removed from the tower and discharged to the 
Potomac River via a discharge pipeline.  The chemicals that will be added 
to the water include acids/bases for pH control, polyphosphates for 
corrosion/scale control, and biocides for microbial control.  Intermittent 
oxidizing and non-oxidizing biocides will also be used to prevent 
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biofouling.  To control discharge of residual biocides, cooling tower 
blowdown will be discontinued while this process is conducted. 

The concentrations of most of the constituents in the cooling tower 
blowdown are directly related to the number of cycles of concentration.  
The cooling towers at Catoctin are designed to operate at seven cycles of 
concentration.  For instance, the average total dissolved solids (TDS) 
concentration in the primary source (WWTP) make-up water is about 595 
milligrams per liter (mg/L) and the maximum TDS from the secondary 
source (Potomac River) is usually less than 319 mg/L.  Therefore, the TDS 
in the cooling tower blowdown will average about 2700 mg/L for the 
WWTP source and the maximum concentrations will be less than about 
2463 mg/L for the river source.   

Because of evaporative losses in the cooling towers, water quality 
constituent concentrations in the discharge will increase by about seven-
fold, including total nitrogen and total phosphorus.  However, there will 
be no increase in constituent loadings and concentration increase should 
not cause significant or measurable environmental effects.  A few 
constituents may exceed water quality standards at the point of discharge 
(see Table 5-1).  Based on maximum measured values of Ballenger Creek 
WWTP effluent, copper is the only constituent that may exceed water 
quality standards at the point of discharge.  Based on maximum measured 
values of Potomac River water, copper and zinc are the only parameters 
that may exceed water quality standards at the point of discharge.  



  

 5-8  

Table 5-1  Expected Quality of Catoctin Project Wastewater for the Primary and 
Secondary Water Supply Sources 

Parameter 
Surface 
Water 

Criteria1 

Ballenger 
Creek 

WWTP 
Effluent5 

Wastewater 
Discharge 

using 
WWTP 

effluent6 

Maximum 
River 

Water7 

Wastewater 
Discharge 

using River 
Water 

source8 

Conductivity (ms)   850 3900 580 3797 
pH 6.5-8.5 7.1-7.4 7.9 7.7 7.0-8.5 
Bromide (mg/l)   <0.5 0.6 <0.3 1 
Chloride (mg/l)   145 1000 41 277 
Fluoride (mg/l)   1.7 8.4 0.5 3.4 
Sulfate (mg/l)   66.5 460 46 502 
Hardness as CaCO3 (mg/l)   185 500 220 1439 
Alkalinity as CaCO3 
(mg/l)   <10 35 162 1095 
Silicon as SiO2 (silica) 
(mg/l)2    13.4 93.8 11 74.7 
COD (mg/l) 2   26.7  186.7 <10 33 
Total organic carbon 
(mg/l) 2   10.2  71.2 7 45.9 
Oil and grease (mg/l) 2   <1.4  4.9 <5 32.4 
Total cyanide (mg/l) 2 0.0052 <0.005  0.0175  <0.01 0.034 
Nitrate + nitrite as N 
(mg/l)   5.6 34.5 2 13.5 
Ammonia as N (mg/l) 2.18-9.6 <0.1 <0.1 0.41 2.84 
Total organic nitrogen 
(mg/l)   1.6 6.7     
Total kjeldahl nitrogen 
(mg/l)   1.6 6.7 1 6.8 
Total phosphorus (mg/l)   0.5 0.6 0.15 1.35 
Total suspended solids 
(mg/l)   2 213 285 1866 
Total dissolved solids 
(mg/l)   595 2700 319 2463 
Turbidity (NTU) 50 1.5 15.6 4.1 27.02 
Aluminum (mg/l) 2   0.08  0.5 0.047 0.3 
Total residual chlorine 
(mg/l) 0.011 <0.1 <0.1     
Metals           
Antimony (mg/l) 0.006 <0.006 <0.006 <0.006 0.02 
Arsenic (mg/l) 2 0.150 <0.005  0.018 <0.005 0.016 
Barium (mg/l) 2 2.000 0.014  0.096  0.036 0.236 
Beryllium (mg/l) 0.004 <0.004 <0.004 <0.004 0.0131 
Boron (mg/l) 2    0.310 2.170 <0.05 0.2 
Cadmium (mg/l) 0.002 <0.0005 0.002 <0.0005 0.0016 
Calcium (mg/l) 2    49 345 62 421 
Chromium (mg/l) 0.011 <0.002 <0.002 <0.002 0.007 
Cobalt2   <0.005  0.018 <0.005 0.016 
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Table 5-1 Expected Quality of Catoctin Project Wastewater for the Primary 
and Secondary Water Supply Sources (continued) 

Parameter 
Surface 
Water 

Criteria1 

Ballenger 
Creek 

WWTP 
Effluent5 

Wastewater 
Discharge 

using 
WWTP 

effluent6 

Maximum 
River 

Water7 

Wastewater 
Discharge 

using River 
Water 

source8 

Copper 0.009 0.004 0.037 0.002 0.013 
Iron (mg/l) 2   <0.05  0.175 <0.05 0.2 
Lead (mg/l) 0.015 <0.001 0.001 <0.001 0.003 
Magnesium (mg/l) 2   8.6  60.0 8.1 56.6 
Manganese (mg/l) 2   0.010  0.069 0.066 0.432 
Mercury (mg/l) 0.00051 <0.0002 <0.0002 <0.0002 0.0007 
Molybdenum (mg/l) 2   <0.01  0.035 <0.01 0.03 
Nickel (mg/l) 2 0.1 <0.01  0.035 <0.01 0.03 
Selenium (mg/l) 0.005 0.005 0.005 <0.005 0.02 
Silver (mg/l) 0.0034 <0.001 <0.001 <0.001 0.0033 
Sodium (mg/l) 2    112 786 13 180 
Thallium (mg/l) 0.0017 <0.002 0.007 <0.002 0.007 
Tin (mg/l) 2   <0.005  0.018 <0.025 0.082 
Titanium (mg/l) 2   <0.05  0.018 <0.005 0.016 
Zinc (mg/l) 0.12 0.084 0.499 <0.05 0.164 
Radioactivity           
Alpha (pCi/L)       0.53 3.469 
Beta (pCi/L)       3.81 24.94 
Radium 226 (pCi/L)       0.06 0.393 
Uranium (µg/l)       0.51 3.338 
Notes:       
1.  The toxicity of certain substances is increased or decreased by hardness or pH.  Since the average hardness  
of the Potomac River receiving water is about 124 mg/l, water quality criteria for metals affected by hardness 
are not expected to change significantly from those listed here.  
2. From Table 2.4-9 of Feb. 2004 CPCN application, average of 3 values where provided or detection  
limit.  Wastewater discharge value computed by multiplying WWTP effluent value by 7.  If detection  
limit provided for WWTP effluent, one-half the detection limit multiplied by 7 to estimate blowdown  
discharge concentration. 
3.  Bold indicates analyte was not detected but based on minimum method detection limits, predicted  
concentration of the analyte in the Plant's wastewater stream could exceed Surface Water Quality  
Criteria.  A standard value equal to 1/2 of the MDL was used in calculations.  Limits of detection for  
these tests were not low enough to verify compliance with surface water criteria. 
4.  Shading indicates analyte was detected above method detection limits and that the predicted  
concentration of the analyte in the Plant's wastewater stream would exceed Surface Water Quality  
Criteria.  Copper is the only parameter expected to exceed Surface Water Quality Criteria for the  
secondary water supply alternative of using water directly from the Potomac River.  Copper and Zinc  
are the only parameters expected to exceed Surface Water Quality Criteria for the primary water  
supply alternative of using Ballenger Creek WWTP effluent. 
5. Except for parameters designated by footnote 2, based on daily composite samples collected in  
December 2002, as reported in Tables 1 and 2A in Attachment 2.F of Sempra Energy Resources  
Environmental Report in Support of CPCN Application, Vol. 2, February 2004. 
6. Except for parameters designated by footnote 2, expected effluent quality based on 7X  
concentration of raw water, from daily composite samples collected in December 2002, as reported  
in Tables 1 and 2B of Attachment 2.F. 
7. From Table Table A.4-2, Enclosure 1, Attachment 4 of the Secondary Water Supply and Wastewater  
Discharge Program Environmental Report, prepared for Catoctin Power, August 20, 2004. 
8. Based on average flows during a composite worst day and (7) cycles of concentration in the cooling  
tower, from Table A.4-2. 
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The average and maximum cooling tower blowdown discharge rates will 
be 0.615 and 0.374 MGD, respectively.  Consequently, when the cooling 
tower blowdown enters the Potomac River, mixing zone model results 
show it will be diluted within 0.5 feet of the discharge by a factor of 6.5 to 
1 during low river flow conditions (and by greater factors for higher river 
flows) and acute and chronic surface water quality criteria will be met 
within a very short distance of the point of discharge, as allowed under 
Maryland surface water mixing zone regulations (COMAR 26.08.02.05). 

5.2 IMPACTS TO GROUND WATER 

According to Catoctin Power’s application, there will be no direct 
discharges to ground water.  All cooling and process wastewater effluents 
generated by the facility will be discharged to the Potomac River by either 
direct discharge through a dedicated effluent pipe or via the Frederick 
County effluent outfall.  All other waste streams generated on-site will be 
managed to prevent discharges to ground water.   

On-site storm water will be managed using BMPs and implementation of 
a SWPPP.  Although percolation of water from on-site storm water 
management to ground water could occur, impacts to ground water 
quality are not expected under normal facility operations.   

5.3 IMPACTS TO TERRESTRIAL RESOURCES 

5.3.1 On-site Construction Impacts 

5.3.1.1  Vegetation/Land Use 

Overall, general site preparation and construction activities will have 
minimal land impacts in part due to previous land clearing activities and 
ongoing property maintenance.  The power block and associated facilities 
will be located in areas that will be paved, surfaced with aggregate, or 
landscaped.  Laydown areas for equipment, supplies, and storage for 
construction materials will be graded and portions surfaced with 
aggregate where needed.  Existing vegetation will only be cleared after 
erosion and sediment controls are in place.   

Clearing and construction of the project will not cause significant 
environmental impacts, due to the previously altered state of the project 
area.  No natural areas of native vegetation will be cleared.  The project 
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will comply with the requirements of the Frederick County Forest 
Resource Ordinance.  As currently planned, no forested areas will be 
disturbed as a result of construction and operation of the facility; therefore 
no reforestation will be required.  If required, all reforestation will be 
performed through the planting of landscape buffers to screen the facility 
and the planting of stream buffers elsewhere on the Eastalco property.   

5.3.1.2  Wetlands 

The USACE and MDE consider the man-made ephemeral drainage 
ditches on the proposed site as waters of the United States, subject to 
agency jurisdiction.  Representatives of both agencies visited the site on 
May 29, 2002, in order to discuss wetland boundaries, avoidance, and 
minimization possibilities.  Potential mitigation scenarios were also 
discussed.  The loss of a limited number of acres of a non-forested 
drainage ditch within an industrial area is not considered ecologically 
significant, and will be mitigated through the re-routing of the channel 
and establishment of riparian vegetation, thereby improving the existing 
habitat.  Effects on wetlands from both the construction and operation of 
the facility are anticipated to be negligible. 

5.3.1.3  Wildlife 

The proposed project site does not contain critical habit for wildlife 
species, therefore no significant adverse impacts to wildlife resources will 
occur as a result of construction and operation of the facility.  Noise from 
the construction activities will not adversely affect wildlife in the vicinity 
of the site.  The Eastalco site presently experiences noise impacts 
associated with nearby roads, railroad lines, and the operation of the 
existing Eastalco facility.  No noise sensitive wildlife is known to occur on-
site or in the vicinity of the site. 

5.3.1.4  Threatened and Endangered Species 

No threatened or endangered species were observed on the project site 
during field reconnaissance conducted in 2002.  According to DNR 
Wildlife and Heritage Division, there are no records of listed species 
occurring on the site.  Species were identified that may potentially use the 
open grassy area within the project boundary.  Impacts to these species 
during construction and operation of the facility are not expected, as large 
areas of similar habitat of higher quality are found in the vicinity of the 
Eastalco plant and around Frederick County.   
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Additional potential habitat for freshwater mussels was identified in 
Tuscarora Creek.  Since construction and operation of the facility will not 
encroach on the creek or its associated floodplain, no adverse effects to the 
aquatic habitat containing rare mussels is expected from construction or 
operation of the facility. 

5.3.2  Operational Impacts 

Given the previous site disturbances, disturbed nature of the surrounding 
lands, on-site absence of ecologically unique vegetation associations and 
habitat, the absence or very low probability of occurrence of endangered, 
threatened, or rare plant and animal species, and the implementation of 
facility systems and operating procedures designed to minimize impacts 
to the site and surrounding ecology, no significant ecological impacts are 
expected to occur due to facility operations. 

Potential effects of operation of the facility to regional and on-site 
ecological resources could arise from cooling tower drift and stack 
emissions, operational noise, human presence, and storm water runoff.  
Effects of air emissions to the on-site ecological resources are described in 
Section 4.0. 

The presence of humans and noise are indirect effects of facility operation 
that could potentially affect surrounding wildlife.  Mammal and bird 
species would be expected to experience the most effects since their 
auditory systems are the most developed.  However, the mobility of those 
species and the fact that there is a substantial amount of similar habitats in 
the area should enable these species to relocate to more desirable locations 
if necessary.  Many of the species observed on-site are well adapted to 
human presence and will continue to coexist with the facility. 

5.3.3 Linear Facilities Impacts 

Proposed linear facilities associated with the project are a natural gas 
pipeline, non-potable water supply and wastewater discharge pipelines.  
Pipeline construction typically involves excavation of a linear trench using 
backhoes or trenching machines, with the spoil stockpiled laterally to infill 
the trench after construction.  To minimize roadway impacts, Catoctin 
Power has committed to employ jack and bore methods to construct 
intake and discharge water pipelines at road crossings (other than local 
roads).  Impacts that may occur as result of the construction of linear 
facilities are described in the following sections.   
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5.3.3.1 Natural Gas Pipeline Impacts 

Catoctin Power is proposing to route its natural gas transmission line from 
the project site to a connection with Dominion’s PL-1 interstate gas line in 
the southernmost of two Allegheny Power Systems (APS) transmission 
line rights-of-way that run from the Doubs substation to Eastalco. The 
right-of-way crosses three public roads (Basford Road, Mountville Road 
and Ballenger Creek Pike), runs nearby (but not adjacent to) several farm 
residences (see Figure 5-1), and crosses six unnamed tributaries to 
Tuscarora Creek, one of which is classified as wetland habitat by the U.S. 
Fish and Wildlife Service.  

Figure 5-1 Land Use and Historic Properties near Proposed Natural Gas Pipeline 

 

Gas pipelines typically have aboveground facilities associated with them, 
although the length of the proposed route suggests that any aboveground 
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facilities would be contained within the Catoctin Power site.  Construction 
impacts to the human environment are expected to be limited to nuisance 
impacts associated with construction activities.  Traffic along the above 
listed roads will be temporarily disrupted or inconvenienced if open 
trench excavation is used. 

Catoctin Power reviewed the Maryland Historical Trust (MHT) database 
and found there are no known archaeological or historical resources 
within the proposed right-of-way.  

5.3.3.2 Water Supply and Discharge Pipeline Impacts  

Catoctin Power’s Primary Water Supply/Discharge Alternative  

Catoctin Power’s primary water supply/discharge alternative would 
obtain treated wastewater effluent from Frederick County, and discharge 
the used wastewater after treatment through an existing 18-inch outfall 
line connection from Eastalco to the Potomac River. Discussions with 
Frederick County to reach an agreement on this alternative are continuing.   

While it is likely that a water supply pipeline from the Frederick County 
discharge pipeline to the Catoctin Power facility would connect to the 
county’s effluent pipeline at the edge of Eastalco’s property on New 
Design Road, Catoctin Power has indicated that the new pipeline corridor 
would likely follow Manor Woods Road with one proposed route running 
along the north side of the right-of-way and another proposed route 
running along the south side of the road.  All property along the route is 
owned by Eastalco except for the Manor Woods Road right-of-way, which 
is owned by Frederick County, and is comprised of either open land, 
agricultural fields or wooded areas (Catoctin Power Response to DNR 
Data Request 8-6).  Traffic on Manor Woods Road would not be adversely 
affected by excavation activities parallel to the right-of-way.  Location of 
the pipeline corridor on the north side of the Manor Woods Road, 
however, would route the pipeline under the road, which would delay or 
detour traffic if the pipeline trench is excavated.   

Catoctin Power’s Secondary Water Supply/Discharge Alternative  

Catoctin Power’s secondary water supply/discharge alternative would 
draw water directly from the Potomac River through a new pipeline and 
related infrastructure, and would discharge wastewater directly into the 
Potomac through an adjacent wastewater pipeline.  Catoctin Power 
defined 23 pipeline “segments” and combined two or more of these 
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segments to identify 13 alternative routes.  The two preferred alternatives 
proposed by Catoctin Power (Routes A and B), share two segments (1 and 
2), which were presented as being optimal in terms of the evaluation 
criteria used and their relative importance.   These two alternatives 
diverge after Segment 2, with Route A containing segments 1, 2, and 3 and 
Route B containing segments 1, 2, 4 and 5.   Impacts associated these two 
alternatives are discussed below.  

Segment 1 is located in the southernmost of two APS transmission line 
rights-of-way that connect the project site to the Doubs substation.  This 
corridor would also host the natural gas pipeline.   Several farm 
residences are located near but not adjacent to the corridor.  Impacts from 
water pipeline construction on Segment 1 would be similar to those 
associated with the construction of the natural gas pipeline.  The segment 
crosses three public roads and runs nearby (but not adjacent to) several 
farm residences.  Excavation for the pipeline at road crossings would 
affect traffic for short periods of time.  There are no known archaeological 
or historical resources in or within 100 meters of the right-of-way.   

Forested area in the first segment is limited to small areas of remnant 
upland and stream valley hardwoods, comprising a total of approximately 
1056 linear feet.  Using a worst-case scenario pipeline corridor impact 
width of 15 feet, the total acreage of forested habitat along this segment is 
approximately 0.36 acres.  No impacts to threatened or endangered 
species are expected in this segment. 

Segment 2 skirts the northern and western edge of the Doubs substation 
before running northwest along another APS right-of-way to a crossing of 
US 15.  There are no residences adjacent to the corridor and much of the 
area has been previously disturbed as a result of the construction of the 
Doubs substation and transmission line corridor.  The segment crosses no 
roads and is confined to APS property until it traverses the US 15 right-of-
way.  The section of US 15 between the Potomac River and US 340 is listed 
in the Highway Needs Inventory (HNI) as a potential freeway 
reconstruction, and the Maryland State Highway Administration (SHA) 
has acquired sufficient right-of-way to widen US 15 to a four-lane 
highway and construct grade-separated interchanges between Point of 
Rocks and the US 340 junction.  No impacts to traffic on US 15 are 
anticipated if Catoctin Power employs jack and bore construction methods 
to traverse the right-of-way.  US 15 is a Civil War Battlefields Scenic 
Byway.   
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There are three inventoried historical sites within approximately one-half 
mile of the segment (see Figure 5-2), but there are no recorded 
archeological or historic sites in or adjacent to the proposed route.  Most 
surrounding land uses are industrial. 

Forested habitat in this segment is limited to small areas of remnant 
upland forest within cleared agricultural surroundings.  Using the worst-
case pipeline width scenario of 15 feet, the total acreage of forested area 
impacted along this segment is approximately 0.17 acres.  No impacts to 
threatened or endangered species are expected in this segment. 

Figure 5-2 Land Use and Historic Properties near Segment 2 

 

As noted above, Catoctin Power’s two preferred alternatives diverge after 
Segment 2.  Route A utilizes a segment (Segment 3) that follows utility 
corridors to the northwest, then southwest over Catoctin Mountain, before 
traversing west to a point on the Potomac River about 2.5 miles upstream 
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from Point of Rocks.  The segment crosses MD 464, the CSX railroad line 
and the C&O Canal National Historical Park.  Segment 3 traverses or is 
adjacent to several residential and agricultural properties that would 
potentially be affected by pipeline construction (see Figure 5-3).  Impacts 
to MD 464 and the CSX rail line would be minimized by boring under 
these facilities.   

Figure 5-3 Land Use and Historic Properties near Segment 3 

 

Except for the C&O Canal National Historical Park, there are no 
inventoried historic structures within one-half mile of the segment.  
However, archeological overlays submitted by Catoctin Power indicate 
that the route would traverse two identified archeological sites, one a 
linear corridor that traverses Catoctin Mountain to the northwest, and 
another to the east of the CSX rail line.  MHT has not yet made a 
determination of adverse effect from construction of a pipeline over this 
route, but will likely require Catoctin Power to undertake a Phase I 
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archeological survey to identify areas within the project boundary with 
potential cultural significance. 

Forested habitat along this segment included forested uplands adjacent to 
the Allegheny right-of-way and small areas of upland and stream valley 
forest near the Potomac River. Under the worst-case pipeline width 
scenario of 15 feet, the total acreage of forested habitat along the segment 
is approximately 2.16 acres.  No impacts to threatened or endangered 
species are expected in this segment.   

Wetlands were delineated in the vicinity of the proposed intake and 
discharge pipeline routes (Routes A and B) as part of the wetlands 
jurisdictional determination submitted to the USACE by Golder 
Associates in October 2004.  The submittal contained only hand-drawn 
maps and wetlands data sheets.  No written description of the wetlands or 
impact assessment was provided.  Based on the maps, 39 small wetlands 
systems occur along the two preferred water supply routes.  The sizes of 
these wetlands systems were not defined and any impacts as a result of 
pipeline construction were not provided in the submittal.  Review of the 
hand-drawn maps suggests that approximately 19 of the wetlands are 
forested systems.  An additional 20 systems include wetlands in 
agricultural fields, swales, roadside ditches, within the C&O Canal 
National Historical Park and along the edge of the Potomac River.    

A review of the hand-drawn maps provided as part of the wetland 
jurisdictional determination suggest that 35 total wetlands occur along the 
first preferred pipeline route (Route A).  These include 19 forested 
wetlands, five agricultural fields, seven swales, two roadside ditches, the 
C&O Canal National Historical Park and riparian areas associated with 
the Potomac River.   It is presumed that all of the mapped wetlands 
systems would be at least temporarily impacted by the proposed pipeline 
routes.  Catoctin Power has indicated that the proposed pipeline routes 
would be co-located within existing linear facilities rights-of-way, which 
to some extent have been previously disturbed, thereby minimizing 
impacts to wetland habitats.   Catoctin Power’s jurisdictional wetlands 
survey was submitted for review to the USACE on October 25, 2004.  

A second preferred pipeline alternative, Route B, utilizes a corridor 
(Segment 4) which follows the US 15 right-of-way owned by the Maryland 
SHA to the southern portion of its intersection with MD 28 near Point of 
Rocks.  If a pipeline along US 15 is determined to be the most viable 
option, then prior to construction the Maryland SHA would require a 
Memorandum of Understanding (MOU) or a Letter of Agreement (LOA) 
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to be executed between the SHA and Catoctin Power that would assign 
financial responsibility to Catoctin Power for the relocation of the pipeline 
if any future improvements to US 15 are required.   

There are no known archeological or historical resources within the 
corridor, but three archeological sites exist to the east of the southernmost 
part of the segment, which is also adjacent to the C&O Canal National 
Historical Park.  The closest historical sites are east of US 15 (see Figure 5-
4).  The pipeline would traverse MD 464 at its intersection with US 15.  
Construction impacts to MD 464 would be minimized by boring under the 
roadway. 

Because this route is co-located with the previously cleared right-of-way 
for US 15, no forested habitat would be impacted.  No impacts to 
threatened or endangered species are expected in this segment. 

Access to the Potomac River for the second preferred alternative (Route B) 
is through Segment 5, which follows the US 15 right-of-way from the 
intersection of MD 28 to the river.  Catoctin Power has submitted that the 
land in this segment is owned in fee by the SHA.  However, Maryland 
SHA ownership of an easement through the C&O Canal National 
Historical Park is disputed by the National Park Service (NPS), and 
definitive documentation of ownership has not been produced.  The 
segment crosses the CSX railroad lines and the C&O Canal within the US 
15 right-of-way. A pump house and access road would be constructed at 
the terminus of this segment. Construction impacts on transportation 
systems would be minimized by jack and bore construction methods.  
Similar methods would be used to avoid the C&O Canal.  No documented 
historical sites are located within the proposed corridor although Segment 
5 is either contained within or adjacent to the C&O Canal National 
Historical Park.  The segment is below the Potomac River Bridge, which 
connects Maryland to Virginia via US 15 and is listed in the Maryland 
Inventory of Historic Places.  The potential effect of construction intake 
and discharge structures and operation of a pump house upon the 
historical integrity of the bridge is uncertain since the facilities would be 
unseen from most perspectives, and both are engineering artifacts.  MHT 
has not yet made a determination of adverse effect on the Potomac River 
Bridge from the proposed facilities.   
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Figure 5-4 Land Use and Historic Properties near Segment 4 

 

Forested areas in this segment are limited to approximately 0.12 acres 
along the US 15 right-of-way, using the worst-case pipeline width scenario 
of 15 feet.  No impacts to threatened or endangered species are expected 
in this segment.  This segment potentially traverses National Park Service 
land.  As a result, activity in the segment may trigger federal review in the 
form of NEPA documentation.    

A review of the hand-drawn maps provided as part of the wetland 
jurisdictional determination suggest that 23 total wetlands occur along the 
second preferred pipeline route (Route B).  These include 10 forested 
wetlands, four agricultural fields, seven swales, two roadside ditches, the 
C&O Canal National Historical Park and riparian areas associated with 
the Potomac River.   It is presumed that all of the mapped wetlands 
systems would be at least temporarily impacted by the proposed pipeline 
routes.  Catoctin Power has indicated that the proposed pipeline routes 
would be co-located within existing linear facilities rights-of-way, which 
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to some extent have been previously disturbed, thereby minimizing 
impacts to wetland habitats.  Catoctin Power’s jurisdictional wetlands 
survey was submitted for review to the USACE on October 25, 2004.    

Impacts of the Proposed Pipeline Routes on the C&O Canal National 
Historical Park and the Potomac River  

Because the secondary water supply and discharge alternative utilizes the 
Potomac River, all proposed routes (with the possible exception of Route 
B) go through the C&O Canal National Historical Park.  As a result, 
construction and operation of a water supply and discharge pipeline will 
require a permit from the NPS, which is currently reviewing the 
application.  The NPS will likely require Catoctin Power to conduct an 
Environmental Assessment or an Environmental Impact Statement to 
assess impacts on the C&O Canal National Historical Park.  We have 
identified a number of issues that will have to be addressed by the 
applicant before permitting is likely.  These issues are described in more 
detail below.   
 
Direct access to the Potomac River from east of Brunswick to the 
Monocacy River is limited to entrances to the C&O Canal National 
Historical Park located at Lander Road, MD 28, New Design Road and 
Nolands Ferry Road.  Access from other points is blocked by the CSX 
railroad line, the C&O Canal, and by terrain, particularly upstream from 
Point of Rocks.  Point of Rocks is a popular day-use area for the Frederick 
County area of Maryland and Loudon County, Virginia.  Use of the canal 
towpath by construction or service vehicles is an exceptional use of park 
facilities.  In addition, construction of intake and discharge structures in 
the river and, potentially, a pump house on park property, would require 
a construction staging area.  There is little land within the park that is 
suitable for such a purpose.   Catoctin Power has identified a primitive 
campground (Bald Eagle Island) near the proposed intake location for 
Route A, which could potentially serve as a staging area.  However, 
campgrounds such as this are highly utilized by hikers and bikers, and 
preemption for construction would have to be considered in this context 
by the NPS.  Another area of concern to the NPS is fuel storage.   Catoctin 
Power has indicated that a backup generator would be located in the 
pump house to supply power in the event of an outage.  The generator 
and 600 gallons of fuel would be stored inside the pump house.   

Catoctin Power could avoid several of the environmental issues discussed 
above by locating the pump house outside of the park.  However, of the 
pipeline routes identified by the applicant, there are few locations where 
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placement appears feasible due to the width of the park at proposed route 
locations or terrain relief outside the park.   Catoctin Power has targeted 
Route B as a preferred alternative partly because it locates the pump 
house and intake structure within what it believes to be an easement 
owned in fee by the Maryland SHA.  This does not necessarily preclude 
environmental review by the NPS since the C&O Canal National 
Historical Park would still be adjacent to the proposed corridor even if 
SHA ownership is affirmed.  Although federal concerns are usually 
focused upon directly affected properties when federal lands are traversed 
or disturbed, the impact of adjacent or nearby properties on the values 
that define a federal resource must also be considered (see 36 CFR 800).  
Furthermore, vehicles would have to enter the park to access the site.  
Also, land is limited for locating a pump house in this corridor, and 
placement of an intake structure near the shoreline could interfere with a 
public boat ramp under the Potomac River Bridge.   

Impacts to the park could be avoided almost entirely by locating the 
intake structure and pump house on the Virginia side of the Potomac 
River and routing the intake and discharge pipelines under the Potomac 
River Bridge.  The viability of this alternative is uncertain, however, since 
the intake and discharge structures would be outside the jurisdictions of 
both the State of Maryland and the NPS, although the pipeline, itself, 
would be located on SHA property and subject to SHA standards and 
specifications.  Furthermore, as the Potomac River Bridge is listed in the 
Maryland Inventory of Historic Places, any modifications to the structure 
could be considered to be an adverse effect on an historical property. 

The uncertainties and constraints associated with Catoctin Power’s 
preferred pipeline routes lead the State to recommend that it expand the 
pipeline routes under consideration.   Minimizing impacts to the park 
suggests that other alternatives downstream from Catoctin Power’s 
preferred pipeline routes may be viable.  For example, Route F (see Figure 
5-5) would traverse only 292 feet of NPS property, and terrain appears to 
be favorable for locating the pump house on private property north of the 
CSX railroad line.  This would allay NPS concerns regarding use of the 
towpath for service vehicle access and fuel storage for the backup 
generator.  Construction impacts on the park would also be minimized if 
lateral boring methods are used to install the pipeline under the CSX 
railroad line, C&O Canal and park between the pump house and intake 
structure since the construction staging area and most construction 
equipment would be outside the park. 
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Figure 5-5 Land Use and Historic Properties near Route F 

 

The NPS has clearly indicated that a pipeline route that minimizes adverse 
effects on the C&O Canal National Historical Park is preferred to Routes 
A and B.   Catoctin Power should reevaluate its alternatives in this 
context. 

Aboveground facilities associated with the water supply and wastewater 
discharge pipelines could also affect resource values associated with the 
Potomac River.  The Potomac River in Frederick and Montgomery 
counties has been designated as “Scenic” by the Maryland General 
Assembly and is part of the Maryland Scenic and Wild Rivers System.  
The Scenic and Wild Rivers Act mandates the preservation and protection 
of natural values associated with rivers designated as Scenic or Wild, and 
the State is required to protect and enhance the qualities of a designated 
river.  As a designated river, Section 8-406 of the Natural Resources 
Article of the Maryland Code specifically provides that “a dam or other 
structure impeding the natural flow of a scenic and wild river may not be 
constructed, operated, or maintained in a scenic and wild river, and 
channelization may not be undertaken, unless the Secretary specifically 
approves.” 
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The effect that the water supply and discharge pipelines have on the 
natural values of the Potomac River will depend upon the design of intake 
and discharge structures and the location of the pump house.  Catoctin 
Power has not chosen a final alignment for the pipeline corridor or 
specific design specifications for the intake and discharge structures.  
However, Catoctin Power has committed to design the pump station 
building to minimize visual impacts and noise, which would mitigate its 
effect on the river.  As noted earlier, constructing the pipeline downstream 
from the preferred alternatives could potentially remove the pump house 
out of view of the river.   

Catoctin Power describes several intake structure designs that the project 
could utilize, including conventional, submerged screen, infiltration 
gallery, wedgewall and headwall structures.  Conventional and 
submerged screen intake structures would be visually less intrusive, but 
none of the designs would impede the natural flow of the river.  Similarly, 
Catoctin Power has proposed locating the wastewater discharge pipeline 
and submerged diffuser assembly to avoid disrupting navigation.  As a 
result, it is not expected to affect the natural values of the Potomac River.   

5.4  SOCIOECONOMIC IMPACTS 

5.4.1  Employment and Income 

While sizeable in absolute terms, the employment and income impacts 
from construction of the proposed facility would be modest relative to the 
economy of Frederick County.    

Catoctin Power estimates the labor force would total 379 person-years 
(roughly 175 full-time equivalent employees annually) over a 26-month 
construction period and would earn a direct payroll of $22.7 million (2004 
dollars).  Using multipliers from the Maryland Department of Business 
and Economic Development (DBED), the stimulus to the economy would 
result in the creation of 431 additional person-years of employment 
annually over the construction period and more than $20 million of 
additional income in Frederick County and surrounding counties.  

Although it is likely some construction workers would be drawn from 
West Virginia, western Maryland, and perhaps Pennsylvania, there is a 
large construction labor force already in place in the Washington 
metropolitan area, which includes Frederick County.  In Frederick County 
alone, over 9,000 residents were employed in construction-related 
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activities in 2000.  The overall median hourly wage for experienced 
construction workers in Frederick County in March 2004 was estimated to 
be $16.25 (Maryland Department of Labor, Licensing and Regulation, 
2004).  This was only slightly less than the comparable average of $16.50 
for the state as a whole. 

Catoctin Power’s estimate of $31 million in non-payroll expenditures on 
construction, design, and installation would generate an additional $22 
million of indirect sales (output) from supplying industries over the 
construction period.  Much of that economic impact would likely benefit 
Maryland companies.   

Once the facility is operational, its employment requirements would be 
smaller –- 25 employees –- with an average annual payroll of 
$1.25 million. Catoctin Power estimates that operations and maintenance 
(O&M) expenditures would total $2 million.  As a result, there would be a 
small, though positive, effect upon the Maryland economy.  DBED 
multipliers suggest that the employment at the facility would add another 
nine jobs, as much as $500,000 in additional annual earnings, and about 
$1.43 million in indirect spending to the region.  Unlike the construction 
era, jobs generated both directly and indirectly by the project would be 
permanent over the operational life of the project.   

5.4.2  Population and Housing 

Employment demand associated with construction of the facility is not 
expected to encourage workers to permanently migrate into the area.  
With a relatively short construction timetable and a sizable labor force 
already living within a commuting distance, most workers would 
commute to the site on a daily basis.  As a result, construction activities 
are not expected to have any effect on the population and housing trends 
of Frederick County.   

The operational employment requirements associated with the facility are 
relatively small.  Even if workers were recruited from outside the area to 
work at the facility, the effects from in-migration on population and 
housing in Frederick County would be minimal and entirely subsumed 
within current migration trends.   

5.4.2.1  Construction Work Force  

Catoctin Power estimates that, during the construction phase, the average 
annual labor force would number 175 workers per month, with 
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employment growing to 450 workers per month during the peak 
employment period, anticipated to be summer 2006.  The nominal work 
hours at the project site are expected to be 7 a.m. to 4 p.m.  Therefore, the 
bulk of the work force traffic's impact could be expected to occur before 
and after those times.  Significant contributors to the background traffic 
volume during the work force's commuting times include the Builders 
First Source distribution center on MD 351 and the Frederick County 
Public Schools.  Builder's First Source runs two shifts, with the first shift 
(6:30 a.m. to 3 p.m.) being the largest, totaling approximately 200 workers.  
For schools on or adjacent to likely commuting routes, the drop-off and 
pick-up times vary, with elementary schools on an 8:30 a.m. to 3:30 p.m. 
schedule, and secondary school traffic volumes being highest between 
6:30 to 7:30 a.m. and 2:20 to 3:30 p.m.  Delivery trucks would probably 
arrive at the site throughout the day to bring in materials and equipment. 

Local access to the proposed facility would be via Manor Woods Road at a 
point approximately a quarter mile east of Ballenger Creek Pike and one 
mile west of New Design Road.  The applicant proposes to build a new 
access driveway off Manor Woods Road at a point just east of the 
Allegheny Power right-of-way. 

Catoctin Power estimates that the heaviest traffic to Manor Woods Road 
during the project’s construction phase would flow along a route 
described by I-270, MD 85 (Buckeystown Road), English Muffin Way, 
New Design Road, and Manor Woods Road.  Commuters originating in 
Virginia or west of Frederick City would travel US 15 to Mountville Road 
and from Mountville Road to Ballenger Creek Pike (MD 351) to Manor 
Woods Road.  (This is also Eastalco's designated route for heavy truck 
traffic.)  However, as the source of labor is currently unknown, it is 
impossible to predict with any degree of certainty the number of workers 
who would commute from any given direction. 

Catoctin Power's traffic distribution estimates from the peak construction 
period (Table 4.7-1 in the CPCN application) appear to be flawed, 
showing reduced baseline plus peak construction traffic volumes on 
certain segments.  (See Ballenger Creek Pike between Manor Woods Road 
and Elmer Derr Road, where the 2006 baseline p.m. peak hour plus peak 
construction traffic is 273 vehicles less than the 2006 baseline p.m. peak-
hour traffic.)  In addition, Catoctin Power’s baseline traffic growth 
estimate may be too low given the strong residential growth the 
Adamstown Region has experienced and continues to experience.  
Catoctin Power's conclusion that all road segments that will be impacted 
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by construction traffic will continue to operate at an acceptable level of 
service may be correct, but is not based on a valid LOS model. 

In addition, since the intersection capacity analysis was performed, the 
geometry of the intersection between New Design Road and English 
Muffin Way has changed to provide an entrance into the Wellington Trace 
subdivision.  This intersection is now a four-way unsignalized intersection 
with a geometry that includes left-turn lanes.  Formerly a "T" intersection, 
the added minor street is the main entrance to the Wellington Trace 
subdivision, a major development that includes Tuscarora Elementary 
School.  As a "T" intersection, Catoctin Power estimated that additional 
traffic control might be required for a brief portion of time during the 
afternoon peak construction period to enhance LOS for selected turning 
movements.  Since the predominant afternoon traffic flow from the 
construction site would probably be a right turn from New Design Road 
onto English Muffin Way (to access MD 85 and I-270), traffic control 
would be required only if a significant proportion of southbound traffic 
on New Design Road turns left onto English Muffin Way.  This cannot be 
inferred from Catoctin Power's traffic analysis.  Beyond this intersection, 
outbound construction traffic on English Muffin Way would have to turn 
left onto MD 85 to access I-270.  Catoctin Power did not estimate the LOS 
during the peak construction period for this signalized intersection. 

Since the geometry of the intersection of New Design Road and English 
Muffin Way has changed, and is estimated to be the most critically 
affected in the afternoon peak period during the peak construction period, 
PPRP does not concur with Catoctin Power's findings that all intersections 
impacted by construction traffic will continue to operate at an acceptable 
level of service.  Catoctin Power has indicated that it is updating its traffic 
study, but the study is not expected to be available until September 2004. 

Recent traffic counts at the reconstructed intersection of New Design Road 
and English Muffin Way obtained from Frederick County provide a more 
accurate picture of existing and future traffic conditions.  In May 2004, 
total traffic volume through the intersection was 826 vehicles between 4:00 
p.m. and 5:00 p.m.  On the basis of recorded turning movements over this 
period, the intersection is estimated to be operating at LOS B, suggesting 
there are currently short delays to traffic attempting to enter the 
intersection from the minor street (English Muffin Way) during the 4-5 
p.m. period.  Excluding construction traffic associated with the proposed 
Catoctin facility, the intersection is expected to continue operating at LOS 
B through 2006 even though baseline traffic volumes are likely to increase 
as population grows.  If historical population growth trends for the 
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Adamstown region continue (40 percent over the 1990 to 2000 period), 
traffic could increase by more than 3.5 percent annually.  Even if traffic 
grows by 5 percent annually (assumed for the analysis), average 
intersection delay in the 4-5 p.m. period is expected to increase only 
slightly.  The critical right-turn traffic movement from New Design Road 
onto English Muffin Way is projected to operate at LOS A (little or no 
delay) in 2006 in the absence of construction traffic. 

Construction traffic is expected to degrade the intersection LOS during the 
peak construction period, however.  Catoctin Power estimated that 
construction worker traffic would add 316 vehicles to northbound New 
Design Road during the summer of 2006, when the greatest number of 
construction workers will be commuting from the job site.  This represents 
about 75 percent of afternoon peak hour traffic.  Although the overall 
intersection LOS is expected to remain at B, the additional traffic turning 
right from New Design Road onto eastbound English Muffin Way is 
projected to reduce the right-turn LOS from A to C during the afternoon 
peak period due to vehicle queuing (Table 5-2). LOS C is not an 
unacceptable level of service, particularly for short periods of time, and 
traffic primarily affected by delays will be construction-related. 

Table 5-2  P.M. Peak Hour Intersection LOS – English Muffin Way and New Design Rd 

 English Muffin Way New Design Road 

 Eastbound Westbound Northbound Southbound 

Movement L TR L TR LT RT L RT 

LOS B B B B B C B B 

Intersection LOS B     

Key: L = left turn, R = right-turn, T = through 

Inspection of intersections within probable commuting routes from the 
construction site suggests that the intersection of English Muffin Way and 
New Design Road could be congested in the morning peak hour, since 
construction traffic would be turning left against a predominant 
northbound traffic flow on New Design Road and outbound traffic from 
the Wellington Trace subdivision.  The intersection currently operates at 
LOS A, indicating little or no delay, between 7:00 a.m. and 8:00 a.m. (the 
earliest time period for which data are available).  Traffic growth exclusive 
of construction traffic is expected to add delay to vehicles entering the 
intersection, but the intersection level of service is projected to decline 
only to LOS B if traffic grows by 5 percent annually.  Adding construction 
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traffic to morning traffic flows through the intersection during the peak 
construction period would reduce the overall intersection level of service 
further to LOS C, but would particularly increase delays to westbound 
traffic turning left from English Muffin Way onto southbound New 
Design Road, where the level of service to left-turning traffic would 
decline to LOS D, indicated by long traffic delays (Table 5-3). 

Table 5-3 A.M. Peak Hour Intersection LOS – English Muffin Way and New Design Rd 

 English Muffin Way New Design Road  

 Eastbound Westbound Northbound Southbound 
 
Movement L TR L TR LT RT L RT 
LOS B B D A B B B B 

Intersection LOS C     

Key: L = left turn, R = right-turn, T = through 

Delays at this intersection could potentially encourage construction 
worker traffic to divert southbound on MD 85 to Manor Woods Road 
instead of turning onto English Muffin Way to New Design Road.  The 
diversion would increase traffic through the Buckeystown Historic 
District and an at-grade crossing of the CSX railroad line on Manor Woods 
Road during the morning peak period, both of which raise safety 
concerns. 

Two roadway construction projects are scheduled to occur in the 
Adamstown Region during the facility's construction period.  
Construction funds have been allocated for the 2006 fiscal year (FY06) to 
upgrade English Muffin Way between MD 85 and New Design Road from 
a two- to a four-lane undivided arterial.  This road construction will result 
in a temporary reduction in LOS and will likely cause some commuters to 
seek alternate routes. 

The county has also allocated funds in FY07 to upgrade a weight-
restricted bridge on Ballenger Creek Pike (MD 351) just south of Cap Stine 
Road to allow it to accommodate the full weight of Maryland's legal load.  
Currently, the maximum allowable weight on this bridge is 48,000 pounds 
Gross Combination Weight (GCW) for a single unit, or 70,000 pounds 
GCW for a double unit.  There could potentially be a temporary reduction 
in LOS along MD 351 with perhaps a temporary detour of truck traffic 
during the bridge construction period. 
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Power plants are minor traffic generators during operations, particularly 
when fuel is supplied by pipeline.  In the case of the Catoctin facility, 
operations employment is projected to total 25 full-time workers.  As a 
result, the facility would not be a source of traffic congestion during the 
operations phase. 

5.4.2.2  Hazardous Material Transport 

Once the Catoctin facility is in operation, tanker trucks delivering 6,000-
gallon loads of 19 percent aqueous ammonia solution would travel once 
or twice a week to the facility over public roads.  Aqueous ammonia in a 
19 percent solution is classified as a Class 8 (Corrosive) hazardous 
material by the U.S. Department of Transportation (49 CFR 172.101).  It is 
a liquid at ambient temperatures and pressure, and gas is produced only 
when a liquid pool from a spill evaporates. 

There are no prescribed truck routes in Frederick County.  Eastalco's 
designated truck route connects to US 15 via Mountville Road, Ballenger 
Creek Pike, and Manor Woods Road.  Catoctin Power's CPCN application 
indicates that this would be the preferred route for its construction trucks.  
The route has advantages for ammonia delivery as well.  Traffic counts are 
low and the route does not pass sensitive receptors such as schools or 
housing developments, although it does pass industrial and commercial 
establishments. 

A short bridge that crosses a small stream just south of the intersection of 
Ballenger Creek Pike and Cap Stine Road imposes the only restriction 
along this route.  The maximum allowable weight is 48,000 pounds GCW 
for a single unit or 70,000 pounds GCW for a double unit.  However, the 
county has allocated funds to upgrade this span in FY07 to allow it to 
accommodate the full weight of Maryland's legal load. 

Trucking of ammonia is statistically safe.  Nationally, less than 5 percent 
of the trucks involved in fatal and nonfatal traffic crashes each year are 
carrying hazardous materials.  This relatively small percentage has 
remained fairly constant over the past two decades (U.S. Department of 
Transportation, 2004). 

In 2003, there were 72 tanker truck accidents in Maryland.  Of those, a 
little more than half (34) occurred on state or county roads (Table 5-4). 
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Table 5-4 Tanker Truck Accidents by Road Type 

 2003  2002 2001  2000 

Interstate 19 7 3 5 

U.S. 6 3 6 6 

MD 20 18 14 17 

County 14 11 10 9 

Municipal 2 3 4 3 

Others 11 22 8 5 

Total 72 54 45 45 

Source: Maryland State Highway Administration, 2003. 

Aqueous ammonia transport is not expected to pose a significant hazard 
to Adamstown residents if Eastalco's prescribed truck route is used (also 
see Section 4.7).   

5.4.3  Land Use 

The proposed site is a parcel of about 17.3 acres within a 2,200-acre 
industrial zone owned by Eastalco, a division of Alcoa Inc.  Within the 
zone, an existing facility (the Eastalco aluminum reduction plant) and its 
ancillary secured areas occupy about 22 percent -- 400 acres – of the land.  
The balance of the property – 1,700 acres – is undeveloped, consisting of 
open fields, tree-lined buffer zones, and in-use farmland.  Eastalco Works 
has received more than $350,000 in U.S. Department of Agriculture farm 
subsidies since 1995 (EWG, 2004). 

The Catoctin site is located in the central portion of the 2,200-acre 
industrial zone, within the 400 acres of secured property on an area 
previously cleared and graded by Eastalco. 

The Twenty Year Plan and Comprehensive Zoning adopted by the 
Frederick County Board of Commissioners in October 2001 envisioned 
almost all (1,635 acres) of the Eastalco land being developed under 
General Industrial (GI) zoning guidelines.  The exceptions are three edge 
parcels (525 acres total) designated as Limited Industrial (LI) to provide 
transition use areas along Mountville Road and north of Adamstown, as 
well as the area on the east side of New Design Road. 
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The purpose of industrial districts is to provide for the development of 
varied industrial uses that would supply needed employment 
opportunities for the county.  Industrial development has inherent 
characteristics that require special attention and protection.  Due regard 
must be given to industrial needs for adequate site locations with 
concentration on terrain, availability of water and sewer systems, 
transportation, and compatibility with surrounding development 
(Frederick County Zoning Ordinance, Sec. 1-19-243). 

The GI district is intended to provide areas for industries involving 
manufacturing or processing and for those industrial uses that cannot 
meet the performance criteria of the Limited Industrial (LI) district.  In 
section 1-19-4, the Frederick County Zoning Ordinance places the supply 
of electrical service under the definition for nongovernmental utilities.  
Section 1-19-289 of the Ordinance defines use regulations for specific 
zoning districts.  The section discloses that nongovernmental utilities are 
permitted in the GI zoning district as a Principal Permitted Use subject to 
Site Development Plan approval.  

While local zoning is a consideration in the siting of a power plant, it is 
important to note that Maryland's CPCN process preempts county zoning 
regulations.  It appears, however, that the proposed facility is consistent 
with county zoning.   

5.4.4  Visual Quality 

5.4.4.1  Facility Views 

Prominent structural features of the Catoctin facility include the 
combustion and steam turbine generator building (76 feet above grade 
level, AGL), HSRG penthouse (88 feet AGL), administration building (41 
feet AGL), cooling tower (65 feet AGL), exhaust stacks (160 feet AGL), and 
switchyard components (17 to 67 feet AGL).  Non-structural visual 
attributes of the facility include occasional plumes from the mechanical 
draft cooling tower and exhaust stacks. 

In Frederick County, the Adamstown Region Plan stresses agricultural 
preservation, residential, commercial, and industrial development within 
existing communities with greenbelts around community growth areas to 
establish an urban-rural demarcation boundary, and protection of 
environmentally sensitive areas (Frederick County Division of Planning, 
2001).  The agricultural character of the landscape in the northern part of 
the region has been slowly transformed by development, however.  In 
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Frederick County, residential development has displaced agriculture 
south of Frederick City, particularly in the Ballenger Creek and 
Buckeystown areas.  The Catoctin facility would be located in an area that 
is distinctly industrial and is particularly distinguished by the Eastalco 
facility. 

There is no analytical context for evaluating visual impacts from the 
proposed facility on the cultural landscape of southern Frederick County.  
The National Park Service published guidelines for protecting cultural 
landscapes (Birnbaum, 1994), defining a cultural landscape to be a 
geographic area associated with a historic event, activity, or person or an 
area exhibiting other cultural or aesthetic values.  The four general types 
of landscapes are historic sites, historic designed landscapes, historic 
vernacular landscapes, and ethnographic landscapes.  Although it is likely 
that this part of Frederick County originally contained an agricultural 
vernacular landscape that evolved over time through occupancy and 
agricultural activity, it is clearly evident that historic connections to 
cultural landscapes have been lost in the project vicinity due to industrial 
and residential development.  Fragmented remains of the area’s past, such 
as Carrollton Manor, have been preserved but are already compromised 
by industrial facilities and residential encroachment. 

South-central Frederick County is confined between minor elevated 
terrain to the east, roughly parallel to the Monocacy River, and the 
Catoctin Mountain ridgeline to the west.  A relatively flat area between 
the two elevated landforms is generally oriented in a southwest to 
northeast direction.  In addition, a prominent monadnock, Sugarloaf 
Mountain, lies to the southeast of the proposed site near the Montgomery 
County border.  These elevated locations afford views of the proposed site 
from considerable distances (Figure 5-6).   

Although the industrial area around the proposed site is visible from 
some elevated locations, such as Sugarloaf Mountain, views are “far” 
views, which reduce the acuity of tall structures and bring other 
environmental and man-made features into perspective.  The prominent 
impression from Sugarloaf Mountain in the direction of Adamstown and 
Buckeystown, for example, is one of suburban sprawl, not industrial 
activity. 

 

 



  

 5-34  

Figure 5-6 Estimated Visibility of Catoctin Facility 

 

The terrain of south-central Frederick County can make prominent 
structures visible from several “near” views where visual acuity is greater.  
However, most of these unobstructed views are from the southeast, which 
are mostly intercepted by the Eastalco facility.  The largest buildings on 
the Eastalco site are the potlines, which are about 1,600 feet long and 52 
feet tall.  These buildings are topped with 69 stacks extending the height 
of the facility another 110 feet.  Trees and other vegetation, plus residential 
and other man-made structures, are expected to intercept “near” views of 
the facility from many perspectives. 

Catoctin Power’s visual impact assessment of the proposed facility 
consisted of a survey of all roads within three miles of the site and 
publicly accessible locations within five miles where existing Eastalco or 
proposed facility structures were expected to be visible.  The assessment 
concluded that visual impacts from most locations would be minimal due 
to the low profile of the Catoctin facility, and due to line-of-sight 
obstruction from terrain relief, natural vegetation, and existing industrial 
facilities (Eastalco).  Near-view impacts from many locations were also 
found to be compromised by a visual landscape that includes the Eastalco 
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aluminum reduction facility, overhead transmission lines, 
communications towers, and other industrial facilities. 
 
Facility structures would be most visible to the northwest, along Ballenger 
Creek Pike near its intersection with Manor Woods Road, where terrain 
elevation rises slightly and there is little intervening vegetation.  Thus, the 
facility would be clearly visible from vehicles traveling south on Ballenger 
Creek Pike near this intersection, from Manor Woods Road near the 
proposed access driveway, and from Saint Matthew’s Evangelical 
Lutheran Church.  Parts of tall structures associated with the Catoctin 
Power facility would be visible from Carroll Manor Elementary School, 
Saint Joseph’s Church, and Carrollton Manor, but these views are 
obstructed by the Eastalco facility.  Catoctin Power concluded that no 
parts of the proposed facility would be visible from the Monocacy River, 
Buckeystown Park, Buckeystown Historic District, Trinity Church, or 
residential development north of Saint Matthew’s Evangelical Lutheran 
Church. 

PPRP agrees that visual impacts from the proposed facility will affect few 
locations and will be framed within an existing industrial landscape from 
most perspectives.  However, views from some locations to the northeast, 
particularly Saint Matthew's Evangelical Lutheran Church, would be 
adversely affected by the facility.  These impacts could be mitigated 
through the selective placement of buffers.  Although Catoctin Power has 
proposed to install on-site buffers, such as trees and shrubs, to screen 
portions of the facility from affected viewpoints, the proposal at this point 
is too vague to evaluate.   

5.4.4.2  Light Pollution 

Light trespass and light pollution are common consequences of electric 
lighting.  Light trespass occurs when light intended to illuminate one area 
illuminates other areas nearby.  Light pollution, or sky glow, is stray light 
emitted upwards, illuminating clouds, dust, and other airborne matter 
and obscuring the night sky.  Any illuminated source can cause light 
trespass and light pollution, although there is an obvious relationship 
between light pollution and population density.   

The current Frederick County Zoning Ordinance says little about lighting 
except that lighting that emits objectionable glare observable from 
surrounding properties or streets must be shielded (Sec. 1-19-413).  
Likewise, during the commercial site development review process, county 
zoning staff are guided by the general principle of keeping glare (both 



  

 5-36  

skyward and onto adjacent property) to a minimum consistent with 
OSHA safety requirements.  County staff is currently rewriting the entire 
zoning ordinance, and lighting requirements have been a focus of 
discussion.  The new ordinance is targeted for release in 2005, and it is 
possible that it will contain stronger language on lighting requirements 
(Frederick County Division of Planning, 2003). 

The proposed Catoctin facility is expected to utilize the minimum lighting 
required to satisfy state and federal requirements, and be consistent with 
safety requirements.  Development of a lighting distribution plan would 
assure undue glare onto adjoining properties is avoided. 

5.4.5  Fiscal 

5.4.5.1  Tax Revenues 

During construction of the proposed facility, the fiscal impacts would be 
mildly positive to Frederick County and the State of Maryland.  In this 
period, tax revenues would accrue mainly to the State through sales taxes 
levied upon the purchases of construction materials and services by 
Catoctin Power and its contractors, and the consumption expenditures of 
construction workers.  State tax revenues would also be supplemented by 
income taxes levied on construction worker earnings, and by income taxes 
on indirect earnings associated with the project.   

Based on Catoctin Power’s estimates of material purchases and 
construction labor force wages, the total revenue flowing to the State 
during the construction phase is estimated to be $4.7 million (2004 
dollars).  This figure includes $1.4 million in sales tax from direct 
purchases of goods and services, and $1.5 million from direct employment 
income (assuming a 4.75 percent tax rate, 80 percent of jobs going to 
Maryland residents, and 80 percent of income subject to tax).  Other 
revenues in this estimate are from taxes on incomes of residents whose 
jobs are indirectly attributable to the construction, sales tax revenues on 
purchases of goods and services from the added income flowing through 
the economy. 

The primary source of revenues to Frederick County from the project over 
this period would be from the county personal income tax, which is 
currently 2.96 percent.  Income tax revenues would be highly dependent 
on the proportion of the construction and indirect labor residing in the 
county.  If 40 percent of construction labor resides in Frederick County, 
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nearly $1.4 million in county income tax revenues would be generated 
over the construction period. 

Once operational, the facility would generate more tax revenues for the 
State than for Frederick County.  Primary revenue sources for the State 
would be corporate income taxes, income taxes on O&M workforce 
incomes, sales taxes from the consumption expenditures of the O&M labor 
continent, and property taxes on real property.  Catoctin Power estimates 
that state corporate income tax revenues would range from $0.8 to 
$2.3 million per year during the first 10 years of operation.  Annual 
income tax revenues from an O&M workforce of 25 employees earning an 
average annual salary of $50,000, including benefits, would be 
approximately $48,000, plus $20,000 from indirect employment 
attributable to the facility.  Annual in-state purchases of goods and 
services averaging $1.2 million to operate the facility would generate 
nearly $165,000 in direct and indirect sales tax revenues.  Sales taxes on 
direct and indirect employment consumption would generate an 
additional $27,000 annually. 

Frederick County is one of only four Maryland counties that do not tax 
business personal property.  As a result, the primary tax revenue source 
for Frederick County from the Catoctin facility would be from real 
property taxes.  According to the Maryland Department of Assessment & 
Taxation, the elements of real property in the Catoctin facility would be 
land, building, land improvements (other than buildings), and 
infrastructure, defined as follows. 

• Land acquired by purchase including all related acquisition costs. 

• Buildings and building improvements. 

• Land Improvements, e.g., fencing, landscaping, and other 
modifications to the land of a permanent nature requiring no or 
minimal upkeep.  

• Infrastructure, e.g., roads, bridges, curbs, sidewalks, water, sewer and 
utility distribution systems. 

The real property tax rate is $1.00 per $100 valuation in Frederick County 
(Maryland Department of Assessments and Taxation, 2004).  The 
applicant would also be liable for the Carroll Manor Fire and Ambulance 
Tax, which is $.045 per $100 of assessed value outside of municipalities 
(Young, 2002).  Catoctin Power estimates that value of improvements to 
real property would be roughly 10 percent of the construction cost, or 
about $39 million.  As a result, tax revenues from Catoctin Power to 
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Frederick County would be about $397,000 (2004 dollars) in the first year 
of operation, declining to about $144,000 after 20 years as buildings and 
building improvements are depreciated.  

Income tax revenues to the County would be relatively insignificant.  
Assuming one-half of O&M employees reside in Frederick County, annual 
income tax revenues would be about $32,000. 

5.4.5.2  State and Local Expenditures 

Revenue impacts from construction and operation of the facility must be 
taken in context with state and local government expenditures that would 
be needed to both service the facility and maintain services for the host 
community at acceptable levels.  Net revenues (marginal tax revenues 
minus public expenditures and state aid foregone) would be positive to 
both the State and Frederick County, even though county property tax 
revenues do not benefit from a business personal property tax component.  
The project is not expected to have a significant demographic effect, and 
any demands it places upon the existing physical and economic 
infrastructure in Frederick County would be contained within the 
demands created by the County's continued population growth.  As a 
result, no expenditures for public services are expected to be required 
from State or county governments if the project is developed as planned.   

Even though the construction and operation of power plants do not have a 
material effect upon the provision or availability of community services, 
they are not independent of the community service infrastructure.  For 
example, fire and rescue services could occasionally be needed to respond 
to on-site emergencies, although the history of the generating plant at 
nearby Dickerson suggests that incidents requiring emergency response 
are infrequent (Table 5-5). 

Table 5-5 Emergency Services Usage – Dickerson Power Plant 

 2003  2002 2001  2000 

Fire 2 1 1 0 

EMS 1 3 8 8 

Other 2 0 2 7 

Total 5 4 11 15 

Source: Montgomery County Fire & Rescue Services, 2004 
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The Maryland State Police provide emergency services through 15 
medivac helicopters located throughout the state.  In the event of a 
medical emergency at the Catoctin site, either Trooper 3 (Frederick 
County Airport) or Helicopter 8, based in Norwood (Silver Spring), would 
respond.  The closest hospitals are Frederick Memorial Hospital in 
Frederick and Shady Grove Adventist Hospital in Rockville.  Both provide 
comprehensive emergency services.  A team from Fort Detrick responds to 
hazardous material incidents with support from Frederick County Fire & 
Rescue Station 31. 

Other usages of community services include law enforcement (including 
managing traffic flows when the construction schedule requires large 
numbers of workers to be on site) and emergency response plans for 
terrorist attacks.  Natural gas power plants are not considered to be 
primary terrorist targets among electric generation facilities. 

Frederick County uses various adequacy guidelines for fire and rescue 
services (Frederick County Department of Planning and Zoning, 1998), 
two of which apply to the Catoctin facility.  First, high-value commercial 
and industrial development should be within 1½ to 2 miles of a fire or 
rescue station.  Second, land uses within the rural areas of the county (i.e., 
outside of designated growth areas) should be located within five miles of 
a fire or rescue station.  The Catoctin facility is in the Carroll Manor 
Volunteer Fire Company service area with the closest station being Station 
14 in Adamstown.  A brush truck, pumper truck, ladder truck, rescue 
engine, and two ambulances are housed at the station.  The proposed 
location for the facility appears to satisfy Frederick County’s adequacy 
guidelines. 

5.4.5.3  State Aid 

A number of State funding programs that flow to the counties take into 
account the respective “wealth” of each county.  Wealth is defined as a 
function of the county’s assessed tax base, as determined by the 
Department of Assessments and Taxation, and the net taxable income of 
the county, as determined by the Comptroller.  Chief among these 
programs is Department of Education aid.  The question arises as to 
whether the Catoctin facility would affect the County’s wealth, and what 
effect the change would have on state aid, notably education. 

In 2002, former Governor Parris Glendening signed Senate Bill 856 (Bridge 
to Excellence in Public Schools Act).  This Act restructured Maryland’s 
public school finance system and increased State aid to public schools by 
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$2.2 billion over six fiscal years.  The funding formula adopted by the Act 
established a Foundation program to provide State and local aid to school 
systems based on general enrollment and a “base cost” per student.  This 
base cost reflects the “cost of adequacy” as determined through the 
analyses conducted by the Thornton Commission.  Overall, the State and 
counties each provide about 50 percent of the program costs.  However, 
the program is wealth equalized.  Less wealthy counties, as measured by 
assessable tax base and taxable income, receive relatively more State aid 
per student than wealthier counties.  

The function for determining county wealth under the Foundation 
program is:  

Railroad, Utility and Business Personal Property x 0.50  
+  
Net Taxable Income  
+  
Real Property exclusive of utilities x 0.40  
+  
Utility Operating Real Property 

Using Maryland State Department of Education (MSDE) figures for Fiscal 
Year 2005, Frederick County’s wealth shown in Table 5-6 is calculated at 
slightly more than $9.85 billion (MSDE, 2004). 

Table 5-6 Wealth Calculation for Frederick County, Fiscal Year 2005 

Personal Property 152,030,500 

Railroad  Utility   50% of 
Operating Operating Business Subtotal Subtotal 

 0  304,061,000 0 304,061,000 152,030,500 

Net Taxable Income     3,818,865,960 
Real Property 5,848,967,200 

   New Railroad  40% of 
 Full Year Construction Operating Subtotal Subtotal 

 14,568,674,000 50,000,000 3,744,000 14,622,481,000 5,848,967,200 

Utility Operating Real Property 30,831,000 

Total County Wealth 9,850,694,660 

Source: MSDE Division of Business Services, June 2004 
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As a nongovernmental utility, the assessed value of the proposed Catoctin 
facility's real property would be included in the State's calculation.  
Catoctin Power estimates the first year value of the facility's land and 
improvements would be $39 million.  This would result in a $16 million 
increase in Frederick County's wealth under the current MSDE formula. 

Under SB 856 funding, Frederick County's FY05 foundation allocation is 
just over $105.5 million.  Adding the Catoctin Power facility to the 
equation would result in an allocation of $105.4 million, a drop of $131,000 
(0.12 percent). 

The overall effect on State aid to Frederick County can be loosely 
estimated by applying the same factor (0.12 percent) to the total of all 
other funds flowing to the County based on wealth equalized formulas.  
For FY05, this total is estimated to be $14 million (Kroll, 2004).  This figure 
drops by $16,800, to $13.98 million, when the assessed value of the 
Catoctin facility is added into the equation. 

In sum, the County would experience an estimated $148,000 in foregone 
revenue versus increased property tax revenues of $397,000 in the first 
year of the facility's operation. 

5.5  CULTURAL IMPACTS 

5.5.1  On-Site Impacts 

Construction of the proposed facility would disturb approximately 20 
acres for hosting facility structures and supporting infrastructure.  
Another 20 acres would be temporarily disturbed for construction 
laydown.  There are no known archeological sites in or around the 
proposed project area.  The MHT has concluded from a review of 
topographical and historical maps that there is little likelihood that the 
area contains significant archeological properties.  That the area was 
previously used for construction staging of the Eastalco aluminum 
reduction facility suggests a low research potential.  Consequently, MHT 
has concluded that no archeological investigations are warranted for the 
project site. 

Some historical properties are within the area of potential effect of the 
proposed facility.  As a result, noise, dust, vibration from, or views of the 
construction site have the potential for affecting the resource value of 
some of these properties.  Over the longer term, the proposed facility 
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would add to an already industrialized viewscape that encompasses 
several inventoried historical properties. 

Clearly, construction impacts would be both intermittent and temporary.  
Furthermore, as discussed elsewhere, most noise, dust, and vibration 
impacts are not expected to extend outside the Eastalco property line.  
Construction machinery, such as cranes, may be occasionally visible from 
some historic properties, but views in the direction of the construction site 
are already affected by Eastalco. 

Operational impacts on historic properties would be primarily visual.  As 
noted earlier, the area of potential effect for viewing the stacks, power 
block, and cooling towers would extend to the ridgeline of the Catoctin 
Mountains and Sugarloaf Mountain due to terrain relief.  However, most 
views of the facility would be “far” views toward an already 
industrialized location that is accompanied by patches of suburban 
sprawl.   

Within two miles of the facility are 31 historical properties inventoried in 
the Maryland Inventory of Historic Places and two undocumented sites 
(Figure 5-7) from the 1993 historic sites survey project conducted in the 
Adamstown Planning Region (Frederick County Department of Planning 
and Zoning, 1995).   
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Figure 5-7 Inventoried and Undocumented Historical Sites within Two Miles of 
Facility 

 

Properties east of Ballenger Creek Pike and south of Manor Woods Road 
would be least affected because views towards the proposed facility are 
already compromised by Eastalco.  Properties north of the site would be 
most affected because of their proximity and vantage on slightly elevated 
terrain.  Documented historical properties are identified in Table 5-7. 
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Table 5-7 Inventoried Historical Sites within Two Miles of Facility 

 ID Name Distance (mi.) 
F-1-097 Adamstown Bank 1.70 
F-1-125 Adamstown Log House 1.60 
F-1-013 Adamstown Public School 1.80 
F-1-185 Adamstown Survey District 1.70 
F-1-181 Buckeystown Station Survey District 1.40 
F-1-019 Carrollton Manor 0.90 
F-1-191 Castle-Thomas Farmstead (Manor Heights) 2.00 
F-1-212 Cook-Culler Farmstead 0.80 
F-1-175 Dutrow-Thomas Farmstead (Red Hill) 1.50 
F-1-085 E.D. Zimmerman Farm 2.00 
F-1-201 Eli Nicodemus Farmstead 1.50 
F-1-015 George T. Kohlenberg House 1.60 
F-2-035 George Thomas House 1.80 
F-1-200 George W. Myers Farmstead 1.10 
F-1-014 Green Manor 1.80 
F-1-184 Green Meadows (William H. Renn Farmstead) 1.40 
F-1-101 Hawker Farm 1.80 
F-1-202 Hebb-Kline Farmstead 1.60 
F-1-190 J. Franklin Thomas Farmstead 0.80 
F-1-016 J.S. Page House 1.60 
F-1-017 James Graham House 1.20 
F-1-211 John H. Hargett House 0.80 
F-1-091 John Trundle House 1.60 
F-1-021 Lime Kiln, site 1.50 
F-2-044 Mountville Colored School 2.00 
F-1-177 Nicodemus-Hildebrand Farmstead 1.70 
F-1-180 Schaeffer-Zimmerman House 1.40 
F-1-018 St. Joseph's Church on Carrollton Manor 0.70 
F-1-036 St. Luke's Protestant Episcopal Church 1.70 
F-1-004 St. Mathew's Evangelical Lutheran Church 0.60 
F-2-043 Sunnyside M.E. Church (Sunnyside U.M. Church) 2.00 

 

In general, if a proposed facility would diminish the integrity of a 
property’s location, design, setting, materials, workmanship, feeling, or 
association, it is an adverse effect.  The addition of industrial structures 
into the viewshed of these properties suggests that the plant would have a 
minor adverse effect upon these cultural resources.  Although the 
presence of Eastalco, overhead transmission lines, and nearby light 
industrial facilities mitigate the marginal visual effect of the proposed 
facility, it does not eliminate the effect altogether.  As a result, PPRP does 
not concur that there will be no adverse effect on historic properties from 
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construction and operation of the project.  These impacts could be 
mitigated through a visual impact mitigation plan. 

5.5.2  Underground Railroad 

Reference has been made in public hearings to the historic operation of the 
Ezra Michael farmstead in Frederick County as a station in the 
Underground Railroad.  That the area could have an association with the 
Underground Railroad is plausible since it was on the train mail route 
from Loudoun County, Virginia – a route that was used and documented 
as such by fugitive slaves escaping from Virginia.  However, evidence of 
the role the region played in the Underground Railroad is scant, partly 
because, of necessity, the system was shrouded in secrecy, and much of 
the evidence has been preserved only by oral tradition.   

There are several organizations that are involved in preservation and 
interpretation of the Underground Railroad, including the Catoctin Center 
for Regional Studies at Frederick Community College and the Historical 
Society of Frederick County.  The Menare Foundation in Montgomery 
County identifies and preserves Underground Railroad sites, such as way 
stations.  Significantly, the NPS is implementing a national Network to 
Freedom Program to coordinate preservation and education efforts 
nationwide and to integrate local historical places, museums, and 
interpretive programs associated with the Underground Railroad into a 
mosaic of community, regional, and national stories.  The Network 
incorporates a broad range of elements that have been nominated and 
evaluated for their association to the Underground Railroad and have met 
certain established criteria.  The Michael family has submitted an 
application to the NPS to be included in the Network.  It has been 
reviewed but not yet approved (Masur, 2004). 

That Ezra Michael’s association with the Underground Railroad has not 
been formally recognized does not preclude the consideration of adverse 
effect from construction and operation of the proposed facility, even 
though inclusion in the Network does not guarantee that threatened sites 
will be protected or that preservation will occur.  As the Ezra Michael 
farm is nearly three miles from the project site, construction of the facility 
would have no adverse effect upon buildings, structures, objects, natural 
features or archeological sites that might associate the Michael family with 
the Underground Railroad.  Furthermore, fieldwork, photosimulations, 
and visibility zone overlays on digital elevation models of Frederick 
County suggest that facility structures would not be visible or would, at 
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most, be minimally visible from this location, indicating no adverse effect 
from facility operation. 

5.5.3  Impact of Linear Facilities  

Uncertainty regarding the need for and alignment of an intake water 
pipeline for cooling water precludes a determination of adverse effect 
upon archeological and historical resources.  As a result, MHT cannot 
make a determination of potential project effect until one or more specific 
pipeline routes are proposed.   

As any intake structure would be in or adjacent to the C&O Canal 
National Historical Park, the project could be subject to Federal review.  
Section 106 of the National Historic Preservation Act of 1966, as amended, 
states that the head of any Federal department or independent agency 
having authority to license any undertaking shall take into account the 
effect of the undertaking on any resource that is included in or eligible for 
inclusion in the National Register and shall afford the Advisory Council 
for Historic Preservation a reasonable opportunity to comment.  Impacts 
of linear facilities on cultural resources on federal lands would, in this 
context, be considered as part of the Section 106 process. 

The proposed natural gas supply pipeline is contained within the 
southernmost of two existing transmission corridors that run from the 
Doubs substation to the Eastalco property.  There are no inventoried 
archeological or historical properties within the corridor.  However, MHT 
has not yet made a determination of potential project effect for the gas 
pipeline corridor. 

5.6  NOISE IMPACTS 

5.6.1  Summary of Regulatory Requirements 

Maryland State noise regulations specify maximum allowable noise levels, 
detailed in COMAR 26.02.03.  The maximum allowable noise levels 
specified in the regulations vary with zoning designation and time of day.  
Maximum allowable noise levels for residential areas are 55 dBA (A-
weighted decibel scale) for nighttime hours (10 p.m. to 7 a.m.) and 65 dBA 
for daytime hours.  Frederick County also has a noise ordinance (County 
Zoning Code Chapter 1-19), which establishes a numerical limit of 55 dBA 
at residential areas.  While there are additional noise standards in State 
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and county regulations that are applicable to different zoning types, the 55 
dBA standard for nighttime operation is the most stringent.  

During construction, the State regulations limit noise to a maximum of 90 
dBA during daytime hours, while the Frederick County Zoning Code, 
exempts temporary construction activities between the hours of 7 a.m. and 
7 p.m. from noise restrictions.  In both sets of rules, nighttime construction 
activities must meet the regular limit of 55 dBA at residentially zoned 
properties. 

5.6.2  Noise Impacts from Construction 

Construction equipment that would generate noise includes primarily 
earthmoving equipment used to prepare and grade the area designated 
for construction.  Catoctin Power notes in its CPCN application that not all 
of the construction equipment on the site will be operating 
simultaneously, at peak load conditions, or in one location within the site.   

Individual pieces of construction equipment (e.g., grader, bulldozer, 
mobile crane, concrete mixer) typically create noise levels between 78 and 
88 dBA at a reference distance of 50 feet (Golder, 2004; National Park 
Service, 2001).  Even with several pieces of equipment operating at the 
same time on the proposed Catoctin site, construction noise levels are not 
expected to exceed 90 dBA.  Catoctin Power indicates that the primary 
construction activities will occur during daytime; the construction project 
will be required to comply with the 55 dBA nighttime regulatory limit, 
between 7 p.m. and 7 a.m. 

The CPCN application notes that steam pipe blowing and steam venting 
will be required during startup activities at the plant.  The maximum 
sound levels from these activities could approach 100 dBA at 100 feet, 
producing a sound level of about 75 dBA at the nearest site boundary.  
These will be brief events that will occur intermittently during daytime 
hours on several days.  As stated in the CPCN application, Catoctin Power 
will be required to notify nearby residents of the expected schedule for 
steam venting prior to such events. 

5.6.3  Noise Impacts from Operation 

The applicant provided PPRP with source noise data (sound power levels) 
from the major components of the proposed facility, listed in Table 5-8.  
For the proposed mechanical draft cooling towers, Catoctin Power  
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Table 5-8 Sound Power Levels for Proposed Generating Facility Components 

Octave Band Frequency (Hz) Overall 
Sound Power 

Levels 
 31.5 63 125 250 500 1000 2000 4000 8000 16000 (dB) (dBA) 

Stack 1 112 120 122 119 114 109 96 71 52 47 126 116 

Stack 2 112 120 122 119 114 109 96 71 52 47 126 116 

CT 
Transformers 
(2) 100 106 108 103 103 97 92 87 80 75 112 103 

ST 
Transformer 95 101 103 98 98 92 87 82 75 68 108 99 

CT Air Inlets 
(2) 102 106 103 102 94 86 82 91 88 80 110 98 

HRSG 
Casings (2) 116 111 107 103 101 97 93 88 79 68 118 103 

Turbine 
Building 107 106 100 93 89 88 88 85 79 71 110 95 

 
Sound Pressure Levels (at 50’ ) for Cooling Towers 

Cooling 
Tower (50’ 
from side) 83.3 83.7 80.7 76.4 71.1 71.5 70.8 71.6 69.9 

   

Cooling 
Tower (50’ 
from end) 77.9 77.9 73.3 66.7 60.9 57.2 51.9 50.1 36 

   

provided vendor-supplied sound pressure level data at a reference 
distance of 50 feet (about 15 meters)i.  

                                                 

i Because sound power level data for the cooling tower are not available, 
we used the sound pressure level for this component of the overall facility 
noise, projecting it out to the receptor locations using the standard noise 
propagation formula: 

P2 = P1 - 20 log (R2/R1) 

 where PN is the sound pressure level at a distance RN from the 
noise source. 
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Using the source noise information, PPRP estimated the sound pressure 
levels that would result at various receptors surrounding the Catoctin site 
with the proposed units operating at full load.  The objective of this 
analysis was to verify the results that the applicant had presented.  Sound 
pressure levels at varying distances were calculated using the following 
formula (Kurze and Beranek 1980): 

Lp = Lw + DI - 20 log(r) – Ae - 11 

where:  

 Lw is the source sound power level; 

 DI is a source directivity factor (we assumed hemispherical 
spreading, DI = 3) 

 r is the distance from the source to the receptor location; 

 Ae is the excess attenuation due to absorption in air (we 
conservatively assumed no excess attenuation, Ae = 0) 

PPRP selected four critical receptor locations, shown on Figure 5-8.  These 
locations represent the property boundaries closest to nearby receptors: 

• Receptor 1, on the southern boundary of the Eastalco property, west 
of the intersection of Mountville Road and Russell Avenue 
(Monitoring Site 8 in Catoctin's application)  

• Receptor 2, on Ballenger Creek Pike to the west of the proposed 
generating units (Catoctin's Monitoring Site 9, the nearest residence) 

• Receptor 3, on Ballenger Creek Pike in front of St. Matthew's 
Lutheran Church (Catoctin's Monitoring Site 10) 

• Receptor 4, on the intersection of Manor Woods and New Design 
Road (Catoctin’s Monitoring Site 5) 

• Receptor 5, along Ballenger Creek Pike at the closest point to the 
proposed power block (midway between Sites 9 and 10 in Catoctin's 
monitoring) 
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Table 5-9 summarizes the results of PPRP's analysis.  These calculations 
show that the noise contribution from the Catoctin facility will be well 
below the State's 65 dBA regulatory limit for daytime operation.  At all 
receptor locations except the closest property boundary (Receptor 5), the 
calculated sound pressure level from the proposed facility is below the 
nighttime regulatory limit of 55 dBA.  It should be noted that, while 
Receptor 5 represents the closest property boundary to the proposed 
facility, the land at that receptor location is now in agricultural use and is 
very unlikely to be residentially developed in the future (the County's 
most recent master plan designates that parcel for future industrial use).  
The nearest actual receptors, and therefore the most relevant results of the 
noise impact evaluation, correspond to Receptors 2 and 3. 

The proposed combined cycle facility is expected to have a moderate noise 
impact on these nearby receptors.  The combined cycle facility will 
generate a fairly constant sound pressure level during its hours of 
operation, representing a constant increase in the noise floor.  At 
Receptors 1 through 4, minimum ambient noise levels measured by 
Catoctin Power range from 37 to 45 dBA.  With the addition of the 
proposed generating units, minimum noise levels may increase by up to 8 
dBA. 

These projections of future noise from the proposed units are 
conservatively high.  The projection methodology does not take into 
account the shielding that will occur from facility structures that lie 
between each noise source and a given receptor.  Furthermore, these 
estimates only consider distance spreading; the calculations do not take 
into account the atmospheric absorption of sound energy, or any effect of 
natural barriers between the noise sources and the receptors.  Vegetative 
cover and terrain between the plant components and the receptor 
locations may have some noise reduction benefits, which are not reflected 
in this analysis.  Actual sound pressure levels caused by the facility are 
expected to be lower, and the corresponding impacts (increases over 
ambient) will be less.   
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Table 5-9 Calculated Sound Pressure Levels (in dBA) Resulting from Operation of 
Proposed Generating Facility, Projected to Receptor Locations  

Receptor 
Designation 
and Distance 
in Meters: 

Receptor 1 
(2100 m) 

Receptor 2 
(1270 m) 

Receptor 3 
(1120 m) 

Receptor 4 
(1905 m) 

 

Receptor 5 
(550 m) 

Predicted 
noise 
contribution 
from Catoctin  

 
45.0 

 
49.0 

 
50.6 

                
46.0 

 
56.8 

Measured ambient noise 
levels, daytime: 

   (see note) 

L90 

Leq 

38.0 

59.5 

44.2 

48.3 

45.0 

62.3 

41.4 

68.0 

44.2 

48.3 

TOTAL - Daytime with 
Catoctin contribution: 

    

L90 

Leq 

45.8 

59.7 

50.3 

51.7 

51.7 

62.6 

47.3 

68.0 

57.0 

57.4 

Measured ambient noise 
levels, nighttime: 

    

L90 

Leq 

41.2 

42.1 

44.6 

46.5 

45.9 

47.7 

42.2 

49.9 

44.6 

46.5 

TOTAL - Nighttime with 
Catoctin  contribution: 

    

L90 

Leq 

46.5 

46.8 

50.4 

51.0 

51.9 

52.4 

47.5 

51.4 

57.0 

57.2 

Note:   Although Catoctin did not directly measure ambient noise at Receptor 5, it is assumed that 
conditions there are very similar to conditions at Receptor 2, farther southwest along 
Ballenger Creek Pike. 
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6.0 WATER SUPPLY 

6.1 WATER REQUIREMENTS 

The proposed combined cycle facility will need water primarily for 
makeup in the wet cooling tower.  Re-circulating water will be used in 
mechanical draft cooling towers to provide cooling for condensing the 
steam turbine exhaust.  Water lost from the cooling system through 
evaporation or discharge will be replenished using makeup water.  The 
source of the makeup water will be either reclaimed water from the 
Ballenger Creek Wastewater Treatment Plant or future McKinney WWTP, 
or surface water from the Potomac River.  These makeup water sources 
will supply water to the circulating water system, which cools the main 
steam turbine condenser.  Approximately 90 percent of the cooling tower 
makeup water will be released to the environment by the process of 
evaporation and drift, while the remainder, referred to as cooling tower 
blowdown, will be discharged as part of the facility’s wastewater effluent 
stream (Golder Associates, 2004a). 

Additional water requirements include the following: 

• Makeup water for the inlet air evaporative coolers (used to maintain 
power output during periods of hot weather); 

• Fire protection water; 

• Makeup water to the HRSGs (water will be routed through a 
demineralizer system to provide high purity water); 

• Potable water for drinking water fountains, sinks and toilets; and 

• Plant service water for equipment cleaning and maintenance. 

These water requirements will be met using potable water supplied by 
Frederick County in accordance with the County’s Water and Sewer Rules 
and Regulations (Golder Associates, 2004a). 

Catoctin Power calculated two water supply flow rates for the power 
plant.   

• Average Daily Water Use.  The plant’s total average daily water use is 
estimated to be 2.578 MGD.  Of this amount, 2.431 MGD of water will 
be needed as cooling tower makeup and 0.144 MGD will be County-
supplied potable water used for the other purposes listed above.  This 
is based on annual average ambient weather conditions (dry bulb 
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temperature of 54.1°F and a relative humidity of 69%), and does not 
include use of the inlet air evaporative coolers or duct firing.  
Supplemental duct firing uses natural gas firing to provide additional 
steam to the steam turbine to increase power output.  Catoctin Power 
also based the average daily water use assuming 100 percent load, 24 
hours of operation, and seven cycles of concentration in the cooling 
tower. 

• Maximum Daily Water Use.  The plant’s maximum daily water use is 
estimated to be 4.245 MGD.  Of this amount, 4.031 MGD of water will 
be needed as cooling tower makeup and 0.214 MGD will be County-
supplied potable water used for the other purposes listed above.  The 
maximum water use is based on hot summertime temperatures with 
low relative humidity (highest evaporation), including 16 hours of 
duct firing and use of the evaporative coolers.  The maximum water 
use amount is based on a composite water balance, which accounts for 
the change in temperature and relative humidity throughout a 
summer day (Catoctin Power Response to DNR Data Request 2-1).  
Catoctin Power also based the maximum daily water use assuming 100 
percent load, 24 hours of operation, and seven cycles of concentration 
in the cooling tower. 

Wastewater discharges consist principally of cooling tower blowdown – 
the portion of the circulating cooling water that is removed and 
discharged to the Potomac River via an NPDES-permitted outfall.  The 
discharge of cooling tower blowdown prevents buildup of dissolved 
solids in the towers.  The difference between the amount of water 
withdrawn and the amount of water discharged as cooling tower 
blowdown represents the proposed facility’s “consumptive” use of water, 
which is the water that exits the cooling tower through evaporation or 
drift or is used within the facility and evaporated.  Catoctin Power 
estimates that up to 90 percent of the water in the cooling towers will 
result in consumptive use.  Over the course of a year, the average 
consumptive use for the proposed facility will be 2.200 MGD, with a 
maximum daily consumptive use of 3.629 MGD. 

The average and maximum daily water use amounts referenced by 
Catoctin Power for the Catoctin facility are lower than amounts indicated 
at other recently proposed combined cycle facilities.  Average and 
maximum daily water use amounts for three recently proposed combined 
cycle facilities in Maryland are: 

• Kelson Ridge Project, Charles County– Average of 3.1 MGD and a 
maximum of 5.0 MGD to support each 550 MW combined cycle unit; 
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• Mirant Dickerson Expansion, Montgomery County- Average of 4.03 
MGD and a maximum of 5.04 MGD to support each 530 MW 
combined cycle unit; and 

• Duke Energy, Frederick County - Average of 4.66 MGD and a 
maximum of 7.5 MGD to support a 600 MW combined cycle unit. 

Catoctin Power’s average and maximum water use amounts are slightly 
less than that indicated for a combined cycle unit of similar design and 
size as proposed at the Kelson Ridge facility.  These slight differences in 
the amounts of water used at the facilities listed above are likely due to 
differing operating assumptions and climatic conditions.  Further, 
Catoctin Power in response to DNR Data Request 2-1, provided detailed 
water balance information for average and peak summer conditions in 
support of the operating assumptions and climatic conditions that were 
used to generate the average and maximum water use amounts.  
Therefore, PPRP and MDE Water Management Administration (WMA) 
conclude that the requested amount of water for the Catoctin facility is 
reasonable given the proposed use and operating assumptions, and its 
general consistency with the requested amounts for the Kelson Ridge 
project. 

To meet the facility’s water supply needs, Catoctin Power is considering 
two options:   

1) Use of reclaimed water from Frederick County’s Ballenger Creek 
WWTP, supplemented with potable water purchased from 
Frederick County to meet shortfalls in demand for cooling tower 
makeup; and 

2) Direct withdrawal from the Potomac River for cooling tower 
makeup, supplemented with the purchase of potable water from 
Frederick County for other plant water needs.  

Catoctin Power’s preferred water supply alternative is use of Frederick 
County’s reclaimed water.  If Catoctin Power is unable to obtain water 
from Frederick County, its secondary alternative is to obtain water 
directly from the Potomac River.  To date, the Frederick County Board of 
County Commissioners (BOCC) has not provided approval for Catoctin 
Power to use the County’s reclaimed water, consequently both the 
primary and secondary water supply alternatives are evaluated and 
discussed herein.  Recommended license conditions related to the use of 
both water supply alternatives are provided in Appendix A.  The 
recommended license conditions indicate that when one of the water 
supply alternatives is selected, only one set of recommended license 
conditions will apply to facility operations.  The State has concluded that 
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the preferred water supply option is the use of reclaimed water because 
this option avoids impacts associated with the construction of the water 
supply and effluent pipelines and intake and discharge structures, 
including impacts to the Chesapeake and Ohio (C&O) Canal National 
Historic Park, and avoids impacts to aquatic biota associated with the 
withdrawal of water from the river. 

Catoctin Power’s proposed water use and sources are summarized in 
Table 6-1. 

Table 6-1 Catoctin Power’s Proposed Water Use and Sources 

Water Use Category  Proposed Source Average Daily 
Water Use 

(MGD) 

Maximum 
Daily Water 
Use (MGD) 

Cooling Tower Makeup Water Reclaimed Water or 
Potomac River 

2.431 4.031 

Evaporative Cooler Makeup Water, 
HRSG Makeup Water, Potable, Fire 
Protection, Service Water 

Frederick County 
Potable Water 

0.144 0.215 

Wastewater Discharge to the 
Potomac River 

Not applicable 0.376 0.615 

Consumptive Water Use Not applicable 2.200 3.627 

The remainder of this section is organized as follows: 

• Section 6.2 describes the regulatory requirements associated with both 
options, and in particular Catoctin Power’s proposed approach to 
comply with the Potomac River consumptive use requirements; 

• Section 6.3 describes the Potomac River withdrawal option and an 
evaluation of potential impacts related to that course of action; and   

• Section 6.4 describes the reclaimed water/municipal water source 
option and issues related to that course of action. 
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6.2 COMPLIANCE WITH POTOMAC RIVER CONSUMPTIVE USE 
REQUIREMENTS 

6.2.1 Potomac River Consumptive Use Regulations 

Maryland has regulations governing consumptive use of surface water 
resources in the Potomac River Basin (COMAR 26.17.07).  Consumptive 
use is defined in COMAR 26.17.07.01.B. as “that portion of a water 
withdrawal which, as a result of evaporation, interbasin diversions, or 
other means, is not returned to the source to be available for subsequent 
use.”  Under these regulations, new nonresidential users consuming more 
than 1 MGD must provide upstream storage to augment the river flow 
during low-flow conditions (i.e., “certain periods” specified by MDE), or 
reduce their consumptive water use to levels of 1 MGD or less during 
those times.   

Low flow augmentation (LFA) is defined in the regulation as “the 
provision of water, through development of new water storage facilities or 
the purchase of storage in existing water storage facilities or both, equal to 
the amount of consumptive use.” The regulations specify the amount of 
augmentation storage that must be secured to avoid the potential for 
curtailment of water withdrawals during low-flow periods, depending 
upon the size and location of the withdrawal.   

The amount of low flow augmentation storage required is based on the 
time of water travel from the storage facility to Great Falls and the amount 
of consumptive use, as extrapolated from the table contained in COMAR 
26.17.07.03.C.  The formula provided below was used to conduct the 
extrapolation for the table contained in COMAR 26.17.07.03.C.  Based on 
this formula, the low flow augmentation storage requirement for the 
Catoctin Power project is estimated to be 468 million gallons assuming a 
maximum consumptive water use of 3.63 MGD and a travel time of 8 days 
between Catoctin Power’s proposed storage facilities (described in Section 
6.2.2) and Great Falls. 
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6.2.2 Proposed Approach to Comply with Consumptive Use Regulations 

Catoctin Power has proposed to meet the consumptive use regulations by 
providing low flow augmentation storage upstream of the power plant to 
augment river flow during low-flow conditions.  Further, Catoctin Power 
committed in their CPCN application to meet these requirements 
regardless of the source of water used (water from the Potomac River or 



 

 6-6  

reclaimed water) because both water sources are derived from the 
Potomac River Basin. 

In early November 2004, Catoctin Power and the Washington 
metropolitan area water suppliers (WAS) entered into an agreement to 
define the terms under which Catoctin Power will store water for LFA 
storage and make releases from storage.  WAS and their associated water 
needs are described in more detail in Section 6.3.  The key provisions of 
the agreement between Catoctin Power and WAS will require Catoctin to:  

• Maintain a minimum of 470 million gallons of water in storage;   

• Release water from storage when water is released from Jennings 
Randolph or Little Seneca reservoirs, or when flow at the U.S. 
Geological Survey (USGS) gauge (01646500) near the Washington D.C. 
Little Falls Pumping Station drops below 1,000 cubic feet per second 
(cfs) at an instantaneous, real-time flow during a calendar day; and   

• Release an amount of water that will not exceed the projected 
maximum daily consumptive use for the power plant. 

Catoctin Power has identified two potential LFA facilities (Golder, 2004b).  
Both are quarries located along the Shenandoah River in Jefferson County, 
West Virginia (Figure 6-1).  The Millville Quarry is owned and operated 
by Aggregate Industries, Inc. as an active aggregate quarry, and the Old 
Standard Quarry is an abandoned, flooded quarry.  Letters of intent have 
been executed between Catoctin Power and the quarry owners.  The 
amount of water in the quarries, and a description of how Catoctin Power 
is proposing to measure releases from storage are provided below.  

Millville Quarry 

The Millville Quarry property encompasses approximately 1,700 acres and 
includes several active and inactive workings.  The active workings have 
been allowed to partially or fully flood, including the main pit, which is 
the area proposed for LFA storage.  The main pit covers a surface area of 
approximately 53 acres and is up to 280 feet deep at its lowermost 
working level.  The current maintained pool elevation in the main pit is 
255 feet above mean sea level (msl), compared to the mean river stage 
elevation at the USGS Millville gauging station of 295 feet msl.  At a pool 
elevation of 255 feet msl, and a corresponding pool area of 48.7 acres, an 
estimated 936 million gallons of water is contained in the quarry.   

The operators of the Millville Quarry discharge water from the quarry on 
a daily basis to maintain the level in the main pit.  The monthly  
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Figure 6-1 
Location of Low Flow Augmentation Facilities 
Source:  Golder Associates, 2004b 
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pumping rate since 2002 has averaged 11,000 to 12,000 gallons per minute 
(gpm) (up to 17.3 MGD).  The quarries are located in an area underlain by 
limestone and dolomite, and thus are in areas where solution and karst 
features can develop.  Prior to 1997, the dewatering rates were reported to 
be less than 4,000 gpm, but increased dramatically after high flow karst 
features were intercepted in 1997.  The majority of the ground water 
inflow into the quarry is likely derived from the areas north and south of 
the quarry because solution features in limestone and dolomite are well 
developed along geologic strike.  The presence of fracture-aligned 
sinkholes and evidence that Cattail Creek is losing water is evidence that 
most of the additional flow originates from the south.  Some of the ground 
water inflow into the quarry is likely derived from the Shenandoah River 
south of the Millville Quarry.  Catoctin Power has assumed that the 
quarry would refill naturally with ground water inflow after water is 
discharged to meet LFA requirements. 

The Millville Quarry has a NPDES permit to discharge water into the 
Shenandoah River.  Historic water quality data collected for NPDES 
permit compliance indicate that the water quality has complied with the 
current permit limits.  However, the quarry owner is in the process of 
renewing its NPDES permit, and the renewed permit will likely include 
new effluent limitations for aluminum (Golder Associates, 2004b) that 
would routinely be exceeded based on historic discharge sample results.  
The average and maximum permit limits for aluminum assumes that all of 
the aluminum present in the discharge is in the dissolved state, when in 
actuality, the aluminum in the water is likely associated with aluminum 
bearing minerals and clay particles in suspension.  The Millville owner is 
currently conducting a study to determine the relationship between total 
and dissolved aluminum in the discharge, and based on the results of the 
study believes they can demonstrate compliance with the limit without 
the need for treatment of the discharge.  Catocin Power has indicated that 
if the discharge needs to be treated, it may result in increased costs to 
Catoctin Power to use the quarry for LFA. 

Catoctin Power proposes to measure the quantity of water released from 
the Millville Quarry for LFA by calculating the difference between the 
water level in the quarry before and after augmentation.  Catoctin Power 
determined that the change in water level associated with one day of 
maximum augmentation of 3.63 MGD is equal to 0.23 foot, based on the 
maintained pool elevation of 255 feet msl (Golder Associates, 2004b).  
During the summer months, Catoctin Power proposes to reduce the 
quarry level by an additional 0.25 inches (0.021 ft) per day to account for 
evaporation losses from the impoundment, and any direct precipitation 
measured at the quarry.  The water level on the second day of 
augmentation would be 0.46 feet below the initial level on the first day of 
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augmentation and so forth (Catoctin Power Response to DNR Data 
Request 8-8). 

Catoctin Power has indicated that during the summer months, when the 
rate of ground water inflow into the quarry is low or declining, the static 
water level would be maintained by decreasing the amount of water 
pumped from the quarry (Catoctin Power Response to DNR Data Request 
8-8).  When called on to release augmentation water, the pumping rate 
will be increased to ensure a net positive release of water equal to 
Catoctin’s consumptive use (Catoctin Power Response to DNR Data 
Request 8-8). 

Old Standard Quarry 

The Old Standard Quarry property encompasses approximately 418 acres.  
The current pool elevation is 320 feet above msl, compared to the mean 
river stage elevation at the USGS Millville gauging station of 295 feet msl.  
The quarry is estimated to be up to 80 feet deep.  At a pool elevation of 
320 feet msl, and a corresponding pool area of 34.5 acres, an estimated 851 
million gallons of water is contained in the quarry.   

The quality of the quarry water was characterized in 1990 as part of a 
comprehensive site investigation conducted on behalf of the U.S. Fish and 
Wildlife Services (Golder Associates, 2004b).  Three sampling events of the 
quarry lake water were conducted in November 1989, May 1990 and June 
1990.  The samples were analyzed for volatile organic compounds (VOCs) 
and metals.  VOCs were not detected in the November 1989 or June 1990 
samples.  However, the VOCs tetrachloroethene (PCE) and 1,1,1-
trichloroethane were detected in the May 1990 samples.  In addition, a 
sample was collected from a spring south of the quarry that is believed to 
be representative of the water discharging from the quarry into the 
Shenandoah River.  The results of this surface water discharge indicated 
that VOCs were not present in 1990, or in April 2003 when the consultant 
working for the owner of the quarry collected samples. 

The potential sources of the VOC contamination observed in the quarry 
were attributed to possible ground water inflow or surface water runoff, 
as well as possible materials dumped in the quarry.  Catoctin Power has 
indicated that additional sampling of the quarry is warranted to ensure 
that the quarry water is suitable for discharge into the Shenandoah River 
(Golder Associates, 2004b).  The consultant for Old Standard collected 
samples of the quarry water during the week of September 23, 2004 
(Catoctin Power Response to DNR Data Request 8-8). 
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Additionally, lead, zinc, mercury, cadmium, iron and nickel were detected 
at least once during the three sampling events conducted in November 
1989, May 1990 and June 1990.  The presence and concentrations of 
detected metals varied between sampling events and within sample 
locations, and do not indicate a trend that warrants a water quality 
concern.   

Golder Associates (2004b) has estimated that the daily inflow rate of 
ground water into the quarry is 1.1 MGD.  This slow rate of recharge 
would require that the quarry be filled with water pumped from the 
Shenandoah River.  Infrastructure to both discharge water into the 
Shenandoah River, and to fill the quarry will need to be installed to use 
this quarry for LFA. 

Catoctin Power has indicated that during the summer months, when the 
rate of ground water inflow into the quarry is low or declining, a slightly 
lower volume of water could be released if the amount of water released is 
calculated only by measuring the decline in the water level (Catoctin 
Power Response to DNR Data Request 8-8).  Therefore, Catoctin Power 
proposes to measure the quantity of water released from the Old Standard 
Quarry for LFA in two ways:  

1. By calculating the difference between the water level in the quarry 
before and after augmentation; and 

2. By direct measurement using a totalizing flow meter.   

Catoctin Power has indicated that at a minimum both criteria need to be 
met on a daily basis (Catoctin Power Response to DNR Data Request 8-8).   

Catoctin Power determined that the change in water level associated with 
one day of maximum augmentation of 3.63 MGD is equal to 0.32 feet, 
based on the maintained pool elevation of 320 feet msl (Golder Associates, 
2004b).  Under a declining water level trend (i.e., quarry water is 
discharging into the surrounding bedrock), the flow measurement will 
result in a measured water level change of greater than 0.32 ft.  During the 
summer months, Catoctin Power proposes to reduce the quarry level by 
an additional 0.25 inches (0.021 ft) per day to account for evaporation 
losses from the impoundment, and any direct precipitation.   

6.2.3 Adequacy of Catoctin Power’s Proposed Approach 

MDE WMA and PPRP agree with Catoctin Power’s approach to maintain 
470 million gallons of low flow augmentation storage at the Millville 
and/or Old Standard quarries in Jefferson County, West Virginia.  The 
required storage amount is in accordance with the requirements set forth 
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in COMAR 26.17.07.03.C.  Either quarry has sufficient capacity to provide 
the 468 million gallons of LFA storage, and therefore either quarry could 
serve as LFA storage for the Catoctin Power project.  This volume of water 
storage should be adequate to support the number and frequency of 
potential releases that may be required from storage based on recent and 
long-term history of river flow.  The calculated amount of storage is 
sufficient such that releases in the amount equivalent to the maximum 
daily consumptive use of 3.63 MGD could be made for 129 days in any 
given year, which roughly corresponds to the July through October period 
when river flow could be the lowest.  This is a conservative assumption, 
considering that in 1999 releases from Jennings Randolph or Little Seneca 
reservoirs occurred on 26 days, and in 2002 releases occurred on 38 days.   

The agreement executed between Catoctin Power and WAS defines the 
terms under which Catoctin Power will release water from LFA storage.  
The agreement specifically recognizes the authority of the State of 
Maryland to direct Catoctin Power to release water from LFA storage 
pursuant to COMAR 26.17.07.03.  Therefore, with the understanding that 
nothing contained in the agreement is intended to supercede the statutory 
and regulatory authority of the State of Maryland or its agencies, MDE 
WMA does not object to the incorporation of the provisions of the 
agreement as recommended licensing conditions to the CPCN.   

MDE WMA developed independent thresholds for determining when 
releases from LFA storage should occur to ensure that the resource and 
downstream users are protected (see Appendix A).  MDE WMA 
recommends that Catoctin Power release an amount equivalent to the 
facility’s actual consumptive use during the preceding 24-hour period 
from either of the two low flow augmentation storage facilities to the 
Shenandoah River when:  

1) The Potomac River water level at the USGS Point of Rock Gauging 
Station (01638500) is at or below the 10-year, 7-day low flow (7Q10) 
of 556,000,000 gallons per day (860 cfs) at an instantaneous, real-
time flow during a calendar day; or  

2) The ICPRB Co-op orders a release of water from the water supply 
storage portion of Jennings Randolph Reservoir.   

MDE WMA and PPRP believe that requiring releases from LFA storage 
based on the threshold value of the 7Q10 at the Point of Rocks USGS 
gauge and when water is released from Jennings Randolph Reservoir is an 
approach that will adequately protect the resource, downstream users and 
aquatic biota. 
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PPRP evaluated the potential for an insufficient amount of water to be 
available when MDE WMA requires a release from LFA storage based on 
river flow at the Point of Rocks gauge because water was discharged 
previously to comply with the WAS agreement.  The analysis compared the 
historic Potomac River flow data for the Little Falls and Point of Rocks USGS 
gauges for the period that coincident data were available for both gauges 
(1930 to 2004).  The data were obtained from the USGS water resources 
website, http://waterdata.usgs.gov. 

Table 6-2 shows the results of the analysis showing the number of days in 
a calendar year that the daily mean flow for a calendar day was: 

• Less than 1,000 cfs at Little Falls and greater than 860 cfs at Point of 
Rocks (Column 1); 

• Less than 1,000 cfs at Little Falls and less than 860 cfs at Point of Rocks 
(Column 2);  

• Greater than 1,000 cfs at Little Falls and less than 860 cfs at Point of 
Rocks (Column 3); and 

• Less than 1,000 cfs at Little Falls (Column 4). 

The years of the record not listed on the table had no days that flow at 
Point of Rocks was less than 860 cfs and flow at Little Falls was less than 
1,000 cfs.   

The data indicate that: 

• There are multiple occasions when Little Falls is less than 1,000 cfs, but 
Point of Rocks is greater than 860 cfs.  This is expected given that the 
WAS withdraw water from the Potomac River upstream of the Little 
Falls gauge.  During these days, Catoctin Power’s agreement with 
WAS would require releases from the LFA storage, however, the MDE 
WMA trigger of 860 cfs at the Point of Rocks gauge would not require 
releases from storage. 

• During certain days, flow at Little Falls was less than 1,000 cfs and 
flow at Point of Rocks was also less than 860 cfs.  During such events, 
both the WAS agreement and MDE would require releases from 
storage for that day. 

• There were 8 days in 1930 when flow at Little Falls was greater than 
1,000 cfs and flow at Point of Rocks was less than 860 cfs.  
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Table 6-2 Comparison of Potomac River Flow Data for Point of Rocks and Little Falls 

Figure 6-2 illustrates flow at Little Falls and Point of Rocks for the period 
July 1 to October 31, 1930.  The yellow line on the graph highlights the 860 
cfs flow at Point of Rocks.  During the period shown on the graph, flow at 
Point of Rocks was less than 860 cfs and flow at Little Falls was less than 
1,000 cfs, with the exception of the few days in middle of July at the onset 
of the study. 

Year Number of Days Year Number of Days Year Number of Days Year Number of Days
1930 34 1930 108 1930 8 1930 142
1931 28 1931 1 1931 0 1931 29
1932 12 1932 19 1932 0 1932 31
1941 36 1941 0 1941 0 1941 36
1943 5 1943 0 1943 0 1943 5
1944 15 1944 0 1944 0 1944 15
1954 4 1954 0 1954 0 1954 4
1957 16 1957 2 1957 0 1957 18
1959 7 1959 6 1959 0 1959 13
1963 44 1963 2 1963 0 1963 46
1964 24 1964 9 1964 0 1964 33
1965 49 1965 5 1965 0 1965 54
1966 42 1966 40 1966 0 1966 81
1968 12 1968 0 1968 0 1968 12
1969 13 1969 0 1969 0 1969 13
1977 14 1977 0 1977 0 1977 14
1981 7 1981 0 1981 0 1981 7
1985 1 1985 0 1985 0 1985 1
1986 42 1986 0 1986 0 1986 42
1987 15 1987 0 1987 0 1987 15
1988 4 1988 0 1988 0 1988 4
1991 41 1991 0 1991 0 1991 41
1993 4 1993 0 1993 0 1993 4
1995 3 1995 0 1995 0 1995 3
1998 1 1998 0 1998 0 1998 1
1999 50 1999 3 1999 0 1999 53
2001 33 2001 0 2001 0 2001 33
2002 45 2002 4 2002 0 2002 49

Little Falls < 1000Little Falls > 1000        
Point of Rocks < 860Point of Rocks > 860

Little Falls < 1000          Little Falls < 1000          
Point of Rocks < 860
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Figure 6-2 Flow at Point of Rocks and Little Falls for the Period July 1 to October 
31, 1930 
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The historic Potomac River flow data indicate that MDE’s recommended 
license condition will most likely require Catoctin Power to release water 
from LFA storage on the same days that the WAS agreement will require a 
release from storage.  Further, there is a low likelihood that MDE WMA 
will require a release from LFA storage on a day that the WAS agreement 
does not also require a release from storage.  Using 1930 as worst-case, 
releases would potentially be required by both MDE WMA and WAS on 
142 days, indicating that most if not all of the storage would have been 
used, depending on the amount of water released each day. 

Although the analysis indicates that there should be sufficient LFA 
storage to support both the WAS agreement and the MDE WMA 
recommended licensing condition in most years, the analysis was based 
on the historical record of flow and water demand by WAS.  Over time, 
demand for the river water has and will continue to increase, and it is 
possible that a drought greater than the ones found in the 1930 to 2004 
period could occur.  Therefore, PPRP and MDE WMA recommend that 
the amount of LFA storage required be revaluated at the 12-year 
appropriation renewal (see Appendix A). 

Additionally, MDE WMA and PPRP believe there are uncertainties 
associated with Catoctin Power’s proposed LFA approach.  These include: 

• The ability to accurately measure drawdown in the Millville Quarry 
during low flow augmentation because of the extensive pumping that 
occurs at the quarry on a daily basis; 
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• The ability to account for the potential loss or gain of quarry water to 
the surrounding geologic formation at the Millville Quarry; and 

• The potential impact that the presence of PCE in the Old Standard 
Quarry will have on the ability to discharge the water into the 
Shenandoah River.  

MDE WMA and PPRP recommend that these uncertainties be resolved 
prior to the initiation of withdrawal of water from the Potomac River, or 
the use of reclaimed water from Frederick County through the conduct of 
several studies as described in the recommended license conditions (see 
Appendix A). 

Further, Catoctin Power must ensure the following agreements, permits 
and approvals are obtained in advance of using the quarries for LFA to 
comply with the requirements under COMAR 26.17.07: 

• Necessary agreements with the owners of the Millville and Old 
Standard quarries must be obtained to ensure that the storage amount 
is maintained and water will be released from storage when required; 
and 

• Permits and approvals applicable under federal, state or local laws and 
regulations need to be obtained to ensure that the use of the quarries 
for LFA complies with the appropriate laws and regulations.  Further, 
an NPDES permit will be needed for Old Standard, including Phase 1 
316(b) approval for the intake structure. 

MDE WMA and PPRP recommend that Catoctin Power demonstrate that 
the necessary permits and approvals be obtained prior to the initiation of 
withdrawal of water from the Potomac River, or the use of reclaimed 
water from Frederick County (see Appendix A). 

6.3 POTOMAC RIVER SOURCE 

6.3.1 Potomac River Withdrawal Description 

Catoctin Power’s secondary water supply alternative is to construct, own 
and operate an intake structure on the Potomac River, a pump house and 
water supply line to withdraw and convey the river water to the project site.  
Catoctin Power has proffered two primary alternate pipeline routes and 
intake/discharge locations (Figure 3-4): 

• Route A includes the withdrawal of river water from an intake 
structure constructed in the Chesapeake & Ohio Canal (C&O Canal) 



 

 6-16  

National Historical Park located approximately 2 miles upriver from 
the U.S. 15 bridge at Point of Rocks; and   

• Route B includes the withdrawal of river water from an intake 
structure constructed on the U.S. Highway 15 right-of-way under the 
bridge at Point of Rocks adjacent to the C&O Canal National Historical 
Park.   

Discussion with the National Park Service (NPS) indicates that neither of 
these alternatives is preferred by NPS because of potential impacts to the 
towpath and the need to access the pump house by driving across the 
towpath.   Although not selected as a preferred pipeline route, Catoctin 
Power identified Route F (Figure 3-4) in the Secondary Water Supply 
Alternatives Analysis Report (Golder Associates, 2004c).  This route may be 
more acceptable to the NPS.  The final point of withdrawal will be 
determined after NPS approves an easement through the C&O Canal NHP. 

Catoctin Power has recommended in the Secondary Water Supply 
Alternatives Analysis Report (Golder and Associates, 2004c) that a 
submerged wedgewire intake structure be used because of its suitability for 
low river stage levels, low maintenance costs, minimal obstruction to 
streamflow and navigation, ability to comply with impingement criteria by 
EPA, and minimal visual and aesthetic impacts on the river bank.  However, 
as described in Section 5.1.2, Catoctin Power may select a different approach 
to meeting the 316(b) regulations that requires a performance standard of 0.5 
cfs intake velocity for the withdrawal of water.   

River water will enter through the intake screens, or alternate intake 
structure, and flow into three separate clear wells at the base of the pump 
house.  Vertical turbine pumps will pump the water into the conveyance 
pipeline. 

6.3.2 Approvals and Permitting 

This section describes the regulatory approvals and permits that Catoctin 
Power needs to obtain to provide for the direct withdrawal of water from 
the Potomac River.  These approvals are in addition to the need to comply 
with the consumptive use regulations, as described above in Section 6.2. 

6.3.2.1 Maryland Appropriations Regulations 

The State of Maryland has a statutory requirement to conserve and protect 
the water resources of the State and to control the appropriation and use 
of surface and ground water.  Catoctin Power’s proposed withdrawal of 
water from the Potomac River is a surface water appropriation that will 
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require approval from the State of Maryland.  The Maryland Public 
Service Commission (PSC) grants the necessary approval to withdraw 
water from the Potomac River through the issuance of the CPCN.  
Although the Maryland PSC is the actual permitting authority for the 
facility’s water appropriations, MDE’s statutes and regulations, as 
administered by the WMA, are used to guide the State’s decision 
regarding water appropriations.  Once the CPCN is issued, MDE WMA 
administers the CPCN conditions related to surface water withdrawal and 
consumptive use, and is responsible for tracking adherence to the CPCN 
conditions and renewing the conditions in accordance with the 
regulations under COMAR 26.17.06. 

Maryland water allocations are guided by the common law doctrine of 
reasonable use.  This doctrine provides all landowners the opportunity to 
make reasonable use of the water associated with their property, limited 
only by the rights of other landowners and the assurance that the use will 
not harm the water resources of the State.  Additionally, the use of the 
water needs to be beneficial, which means that the use of water is:  1) 
necessary; 2) non-wasteful; 3) reasonably non-damaging to the resource 
and other users; and 4) in the best interest of the public.   

COMAR 26.17.06.05A states that MDE WMA will grant an appropriation 
for a beneficial use if three conditions are met: 

1. The requested appropriation is reasonable in relation to the anticipated 
level of use; 

2. The requested appropriation does not have an unreasonable impact on 
the State’s water resources; and 

3. The requested appropriation or use does not have an unreasonable 
impact on other users of the resource. 

6.3.2.2 Other Permits and Regulatory Approvals 

Catoctin Power is considering the option of direct withdrawal of water 
from the Potomac River.  The construction and operation of a river intake 
structure, water pipeline, and pump house would require the following 
additional agency approvals that will need to be obtained independent of 
the CPCN process.  Most of these approvals have been discussed 
previously in Section 5.0. 

• National Park Service Easement.  As discussed above, the NPS is 
required to issue a right-of-way permit to authorize the construction of 
utilities on NPS land.  Therefore, Catoctin Power will be required to 
obtain a right-of-way permit from the NPS to construct the water 
intake structure and water supply and discharge pipelines on the C&O 
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Canal NHP property.  The term for the right-of-way permit is typically 
ten years, after which time Catoctin will file a renewal application.   

• National Environmental Policy Act (NEPA).  An Environmental 
Assessment (EA) and a Cultural 106 Assessment must be completed by 
the NPS to comply with NEPA requirements and the National Historic 
Preservation Act, respectively.  It is likely that any pipeline route that 
crosses the C&O Canal NHP will trigger a NEPA review (personnel 
communication, Wigfield, 2004).  NEPA requires federal agencies to 
conduct environmental analyses for actions that have the potential to 
impact the quality of the environment on federal lands.  The 
environmental analyses must address the environmental impact of the 
proposed action, environmental effects that cannot be avoided if the 
action is taken, and alternatives to the proposed action.  The NPS has 
indicated that an EA, rather than a more extensive Environmental 
Impact Statement (EIS), has been adequate to address environmental 
impacts associated with a pipeline right-of-way in other parks, and 
may be appropriate for the C&O Canal NHP property.   

• Army Corps of Engineers (USACE) Section 404 and Section 10 
Permits.  Catoctin Power will need to obtain these permits from the 
USACE for dredge and fill activities associated with the pipeline route, 
intake and outfall structures, and pump house construction because 
the pipeline route traverses jurisdictional wetlands and waters of the 
U.S., and the intake and outfalls structures are located in navigable 
waters. 

• NPDES Permit.  An NPDES permit will be needed for the outfall and a 
316(b) approval will be needed for the intake structure. 

• CSX and Maryland Transit Administration (MTA) Railroad Permits.  
Routes A, B and F cross the CSX railroad which is located along the 
Potomac River.  The MTA may also have jurisdiction where Route B 
crosses rail lines. 

• Maryland State Highway Administration (SHA) Utility Permit.  Both 
Routes A and B cross US 15 and State Route 464, and the SHA will 
need to approve these crossings.  Additionally, Route B includes the 
placement of the water and discharge pipelines within the SHA right-
of-way, which will require SHA approval. 

• Frederick County Approval.  Frederick County will need to provide 
approval for the pipeline to cross under County-owned roads. 
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6.3.3 Availability of Water Supply 

6.3.3.1 Potomac River Flow Data 

The U.S. Geological Survey (USGS) operates a gauging station near the 
U.S. Highway 15 Bridge Station No. (01638500).  There are 108 years of 
river stage data for this location.  The USGS has reported the following 
key statistics relative to flow at the Point of Rocks gauging station: 

• The lowest 7-day average flow for a 10-year recurrence interval (which 
correspond to a 10 percent chance of occurring for a given year, 
defined as the 7Q10) for the gauging station was 556 MGD (860 cfs) 
(based on flows from 1895 to 1979);   

• The mean flows for this location were 6,050 MGD (9,362 cfs) for the 
1895-1979 reporting period, and 6,380 MGD (9,870 cfs) from 1979 to 
1999; and 

• The historic minimum discharge at Point of Rocks was 342 MGD (530 
cfs) measured on September 11 and 12, 1966.  

Since 1979, Jennings Randolph Reservoir (which was completed in 1981) 
and other smaller reservoirs have been available to augment low flow in 
the Potomac River.  In fact, the summer of 1999 marked the first year that 
releases of water storage were required to augment the natural flow of the 
Potomac River for water supply purposes.  Twenty-six days of releases 
occurred in 1999.  Thirty-eight days of releases from the reservoir system 
also occurred in the summer of 2002.   

6.3.3.2 Potomac River Water Use 

Frederick County relies on a withdrawal of water from the Potomac River 
to meet a portion of the water supply needs within the County.  Frederick 
County’s river intake is located approximately 3.5 to 5.5 miles 
downstream of Catoctin Power’s proposed intake structure, depending on 
whether Route A or B is selected.  Frederick County is authorized by MDE 
to withdraw a daily average of 16 MGD and a maximum daily amount of 
26 MGD from the County’s pump house at New Design Road.  The 
County is in the process of designing the expansion of the New Design 
water treatment plant (WTP) from its current treatment capacity of 6.6 
MGD to a future maximum capacity of 25 MGD.  The County is also 
planning to construct a new 42-inch water pipeline from the New Design 
WTP along Buckeystown Pike to convey the additional water to Frederick 
City.  Construction of the County’s water infrastructure improvements is 
expected to be completed in 2006.  
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Most of the residents of the Washington, D.C. metropolitan area rely on 
the Potomac River as their primary source of drinking water.  Generally, 
water supply withdrawals from the Potomac River are a small fraction of 
the river’s flow.  Average flow of the river at Little Falls over a year is 
about 7,000 MGD; average summer demand by the Washington area 
water suppliers that withdraw from the River is about 500 MGD (7 
percent of the average daily river flow) (ICPRB, 2000). 

The majority (approximately 90 percent) of the metropolitan area’s 
population relies on water furnished by the three Washington 
metropolitan area water suppliers: 

• The Washington Aqueduct Division of the U.S. Army Corps of 
Engineers (Aqueduct) serving the District of Columbia and portions of 
Virginia; 

• The Fairfax County Water Authority (FCWA) serving parts of northern 
Virginia; and 

• The Washington Suburban Sanitary Commission (WSSC) serving the 
Maryland suburbs. 

The three Washington metropolitan area water suppliers provide treated 
water either directly to customers or through wholesale suppliers.  The 
natural flow in the Potomac River supplies approximately 75 percent of 
the water supply withdrawals in the metropolitan area, with the 
remainder supplied by FCWA’s Occoquan Reservoir and WSSC’s 
Patuxent reservoirs.  The Potomac is the sole source of supply for the 
Aqueduct. 

The three water suppliers cooperate on water supply operations in the 
Potomac, essentially operating as one entity in sharing water across the 
Potomac, Patuxent, and Occoquan basins in periods of low flow.  This 
cooperative work is coordinated by a special section of the Interstate 
Commission on the Potomac River Basin (ICPRB), called the Section for 
Cooperative Water Supply Operations (CO-OP).  

The Washington metropolitan area water suppliers maintain a portion of 
the water stored within Jennings Randolph Reservoir, as well as water 
impounded within Little Seneca Reservoir in Montgomery County, to 
provide for low flow augmentation.  Together, these sources can furnish 
over 17 billion gallons to augment naturally occurring flows in the 
Potomac.  The three water suppliers have paid the capital (at an original 
cost of more than $96 million) plus operating costs to maintain a portion 
of the water stored within Jennings Randolph Reservoir.   
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Jennings Randolph Reservoir holds 13.4 billion gallons as water supply 
storage and 16.6 billion gallons as water quality storage.  The ICPRB CO-
OP directs water supply releases based on existing and projected utility 
demand, status of other reservoirs, and weather conditions.  The USACE 
controls all water quality releases.  The reservoir is almost 200 miles 
upstream of the water utilities’ intakes, and releases take more than a 
week to travel to them during times of low flow. 

Little Seneca Reservoir stores 3.8 billion gallons and is used to augment 
larger releases from Jennings Randolph.  Located in Montgomery County, 
releases from Little Seneca Reservoir take less than a day to reach the 
utilities’ intakes. 

MDE commissioned a study by ICPRB to assess the ability of the Potomac 
River to meet water supply demands through the year 2030.  The study 
includes demands from the Washington metropolitan area and upstream 
users on the Potomac River, and compares future demand with available 
water resources (ICPRB 2000b).  In this report, ICPRB concluded that 
reservoir resources will be adequate to meet expected demands in the year 
2030 under a repeat of the historical drought of record (1930), but that 
resources would be strained -- the reservoir would be depleted to 14 
percent of its initial volume allocated for water supply.  Under an 
aggressively high-growth scenario, the current resources met 2030 levels 
of demand with only about 1 percent reserve storage in the reservoirs.   

6.3.3.3 Environmental Flow-by  

A drought and associated low flow conditions in the Potomac River can 
also have detrimental effects on the environment and wildlife.  
Consequently, water suppliers using surface water sources must ensure 
that sufficient flow remains in the rivers to meet other environmental 
needs.  The residual quantity of water remaining in a stream channel 
downstream of withdrawals is referred to as the flow-by.   

In 1981, DNR and the other State, federal, and local agencies with an 
interest in the river agreed upon a set of provisions which apply to the 
Potomac River in the stretch between Great Falls and Little Falls (shown in 
Figure 6-3), the locations of the two Washington Aqueduct intakes.  This 
stretch is just upstream of the fall line where the Potomac becomes tidal.  
The other major utilities (FCWA and WSSC) have their intakes upstream 
of the Aqueduct intakes.  The flow-by provisions recommend a minimum 
flow of 300 MGD to be maintained at Great Falls, and require a minimum 
of 100 MGD to be maintained at below Little Falls dam.  The adequacy of 
the flow-by requirement to protect the aquatic ecosystem of the Potomac  
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Figure 6-3 Locations of Little Falls and Great Falls on the Potomac River  
 

River is currently being studied by several interested agencies, 
coordinated by ICPRB. 
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6.3.4 Surface Water Impacts 

6.3.4.1 Effects on River Flow and Downstream Users 

Reduction in River Flow 

Catoctin Power’s proposed maximum withdrawal of 4.03 MGD will have 
a minimal effect on the amount of water in the Potomac River at Point of 
Rocks.  Of this total maximum withdrawal amount, 0.40 MGD will be 
returned to the river in wastewater flow.  Thus, the total maximum 
consumptive withdrawal from the river will be 3.63 MGD.  A comparison 
of Catoctin Power’s maximum daily consumptive withdrawal of 3.63 
MGD to the mean and low daily flows at the Point of Rocks gauging 
station is shown in Table 6-3. 

Table 6-3 Catoctin’s Maximum Daily Consumptive Withdrawal Compared to River 
Flow at Point of Rocks 

Flow Conditions at 
the Point of Rocks 
Gauging Station 

River 
Flow 

(MGD) 

River Flow 
(cfs) 

Maximum Daily 
Consumptive 
Withdrawal  

(MGD) 

Percent of 
Maximum Daily 

Consumptive 
Withdrawal 

7Q10 556 860 3.63 0.65 

1895-1979 Mean Flow 6,050 9,362 3.63 0.06 

1979-1999 Mean Flow 6,380 9,869 3.63 0.06 

Historic Minimum 
Flow 

342  530 3.63 1.06 

Nov. 2, 2004 Flow 3,834 5,930 3.63 0.09 

1 7Q10 = a statistical measure of low flow in which the flow occurs for a 7-day period once every 10 
years. 

Figure 6-4 illustrates the cross-sectional profile in the Potomac River at 
Point of Rocks during low flow periods.  Catoctin Power’s maximum 
consumptive withdrawal of 3.63 MGD will lower the river stage by 0.01 
foot, or about one-tenth of one inch, during the 7Q10 flow of 556 MGD 
(0.65 percent of 556 MGD multiplied by an average river depth of 1.5 feet 
during the 7Q10).  The scale of the figure cannot illustrate the reduction of 

the river depth by 0.01 foot.  More importantly, the analysis illustrates that 
there will be no discernable dewatering of the river assuming the 
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maximum consumptive withdrawal of 3.63 MGD.  Further, Catoctin 
Power will be required to provide low flow augmentation to offset 
consumptive use during a low flow period and, therefore, the impact to 
the river level during low flow periods will be less than that shown in 
Figure 6-4 and Table 6-3.   

If Catoctin Power cannot provide low flow augmentation when requested, 
they will be required to reduce consumptive use to 1 MGD during low 
flow periods.  If withdrawals are limited to 1 MGD, the percentage of river 
flow during low flow periods will be less than shown in Figure 6-4 and 
Table 6-3.  The withdrawal of 1 MGD is 0.18 percent of the 7Q10 of 556 
MGD and 0.29 percent of the historic low flow of 342 MGD. 

Figure 6-4 Cross-section Profile of the Potomac River at Point of Rocks during Low 
Flow Periods 
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Impact to Downstream Users 

Frederick County and the WAS withdraw water from the Potomac River 
downstream from the proposed Catoctin Power withdrawal.  Catoctin 
Power’s proposed withdrawal would have no measurable effect on the 
amount of water available to downstream users of the Potomac River 
during normal flows.  During low flow conditions, Catoctin Power must 
meet regulatory requirements under COMAR 26.17.07 regarding 
consumptive withdrawals from the Potomac River.  

As discussed in Section 6.2, Catoctin Power has agreed to provide low 
flow augmentation to the Potomac River upstream of their withdrawal.  
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Catoctin Power has proposed two upstream quarries in West Virginia to 
be used as low flow augmentation storage facilities.  In accordance with 
the requirements under COMAR 26.17.07, a minimum of 468 MGD needs 
to be stored in the low flow augmentation storage facilities.  As part of the 
licensing conditions for this plant, MDE WMA is recommending that 
Catoctin Power provide low flow augmentation when flow at the USGS 
gauge at Point of Rocks drops below the 7Q10 level of 860 cfs, or when the 
ICPRB Co-op orders a release of water from Jennings Randolph reservoir.  
The amount of the release would be equivalent to the facility’s actual 
consumptive use during the preceding 24-hour period. 

Further, in accordance with the terms of Catoctin Power’s agreement with 
WAS, releases will be made from the low flow augmentation storage 
facilities (i.e., Millville and Old Standard quarries) when water is released 
from Jennings Randolph or Little Seneca reservoirs, or when flow at the 
Little Falls USGS gauge falls below 1,000 cfs.    

The recommendation that Catoctin Power meet the regulatory 
requirements under COMAR 26.17.07 regarding consumptive 
withdrawals from the Potomac River, including the need to provide low 
flow augmentation when releases from the upstream reservoir are made, 
ensures that Catoctin will not consume water that has been released from 
the upstream reservoir to meet demand in the Washington metropolitan 
area during a drought emergency period.  This will ensures that the 
proposed Catoctin facility will have no significant adverse effect on the 
adequacy of the existing reservoir system to meet the water supplier’s 
needs. 

6.3.4.2 Impact on Aquatic Ecology 

The minimum environmental flow-by between Great Falls and Little Falls 
is assumed to be protective of the aquatic environment in the Potomac 
River (see Section 6.3.3.3).  Catoctin Power will have a negligible effect on 
the ability of the water suppliers to maintain the minimum environmental 
flow-by because Catoctin will provide low flow augmentation to the 
Potomac River during low flow periods.   

6.4 RECLAIMED WATER SOURCE 

Catoctin Power has identified the purchase of reclaimed water from Frederick 
County as their preferred source of water for the power plant.  Eastalco has 
also requested that the County provide their aluminum smelter with 
reclaimed water.  The Ballenger Creek and planned McKinney WWTPs are 
not projected to have a sufficient amount of treated effluent to supply all the 
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reclaimed water needed for Catoctin Power and Eastalco in the early years of 
the Catoctin Power project.  During periods of high demand by the users of 
the treated effluent, reclaimed water would potentially need to be 
supplemented by potable water during the early stages of Catoctin Power’s 
operation.   

This section of the report describes and evaluates this water supply option 
and the associated conveyance system that is required, and describes the 
recommended operational requirements necessary to ensure that the 
reclaimed water is used in a safe manner.  As indicated previously in Section 
6.1, the State has concluded that the use of reclaimed water is our preferred 
water supply option because this option avoids impacts associated with the 
construction of the water supply and effluent pipelines and intake and 
discharge structures, and avoids impacts to aquatic biota associated with the 
withdrawal of water from the river. 

6.4.1 Source Description 

Catoctin Power has indicated that the use of reclaimed water obtained from 
Frederick County is a technically feasible option for the facility.  However, as 
discussed further below, the volume of Frederick County reclaimed water 
available could be insufficient to meet the facility’s maximum water needs in 
2007, when the facility construction is projected to be completed.  The County 
has indicated that Eastalco has requested between 1.0 and 2.0 MGD of 
reclaimed water from the County, further limiting the amount of effluent 
available to Catoctin Power (Marschner, 2004b).  To address the near-term 
shortfall in the amount of reclaimed water available for the power plant, 
Catoctin Power has proposed a two-phased approach to obtain an adequate 
supply of water for the facility.  

• The first phase combines the purchase of potable water from Frederick 
County and the use of reclaimed water in the initial years of 
operations,  

• The second phase consists of a complete conversion to reclaimed water 
after the first three to five years of operation.   

Catoctin Power has not reached an agreement with Frederick County 
regarding acquisition of either the reclaimed water or potable water.  

6.4.1.1 Phase 1 – Combined Reclaimed Water and Potable Water 

In the initial phase of the water supply option, Catoctin Power would obtain 
reclaimed water from the Ballenger Creek WWTP and supplement this source 
as needed with potable water purchased from the County.  Catoctin Power 
determined that Frederick County’s Ballenger Creek WWTP, located about 5 
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miles from the Catoctin site is the most feasible source of reclaimed water for 
the proposed power plant (see location on Figure 3-4).  Ballenger Creek is a 
tertiary wastewater treatment facility (i.e., includes physical, biological and 
chemical treatment processes), discharging to the Monocacy River, with a 
design treatment capacity of 6.75 MGD, based on an average daily flow.  
Ballenger Creek’s peak influent flow design value is 14.75 MGD. 

Frederick County is constructing the new McKinney WWTP across Ballenger 
Creek from the existing Ballenger Creek WWTP.  The first phase of the new 
McKinney plant is programmed to have a design treatment capacity of 6.0 
MGD and will receive wastewater flows from both the County’s collection 
systems and the City of Frederick.  The McKinney plant project is in the 
design phase, and is expected to be completed in late 2007.   

An important factor in evaluating the use of reclaimed water as a cooling 
water source is the fluctuation in supply over the course of the year.  
Figure 6-5 illustrates the daily flows from Ballenger Creek WWTP 
recorded during 1998 through early 2004, expressed as a monthly average 
and maximum.  Figure 6-5 was generated based on the daily and monthly 
flow data obtained from the monthly reports provided to MDE.  
Minimum monthly flow data was not made available to PPRP.  Currently, 
the average throughput is approximately 5.0 MGD.  The quantity of 
wastewater is usually the lowest during the hot dry periods of summer 
due to the decrease in the normal infiltration and inflow rates on the 
sewage collection system (Marschner, 2004a).  The hot dry summer 
periods would coincide with the period of peak electrical demand, and a 
concomitant demand for reclaimed water for process cooling by Catoctin. 

Frederick County indicated that the flow data presented in Figure 6-5 for 
the between the period January 2003 and April 2004 needs to be qualified.  
Since January 2003, Frederick County believes that the Ballenger Creek 
WWTP has received excess flow diversions by the City of Frederick due to 
a meter accuracy problem within the City's sewage flow metering system.  
Consequently, the meter calibration problem appears to have caused the 
diversion of additional wastewater to the Ballenger Creek WWTP 
(Marschner, 2004c). 
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Figure 6-5 Monthly Flow Data from the Ballenger Creek WWTP – January 1998 to 
April 2004 
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Table 6-4 shows that in the initial three to five years of operation of the 
power plant, the Ballenger Creek WWTP reclaimed water supply may 
have to be supplemented with potable water purchased from the County.  
The basis for the need to supplement with potable water is as follows: 

• Frederick County projects that the minimum flow from Ballenger 
Creek and McKinney WWTPs will be 3.8 MGD in 2007 (Marschner, 
2004a); 

• Eastalco has requested between 1.6 and 2.4 MGD; and 

• Catoctin needs up to 4.0 MGD during peak operating conditions in the 
summer. 

Table 6-4 indicates that the reclaimed water would be able to supply all of 
the power plant’s cooling needs at most times of the year, but not 
potentially during peak energy demand times or periods of maximum 
water use.  The minimum daily flow of 3.8 MGD represents the 
anticipated lowest daily flow that the Ballenger Creek and McKinney 
WWTPs could produce during periods of lowest flow (Marschner, 2004b).  
Periods of low wastewater flow typically coincide with periods of high 
electricity demand in the middle of the summer.  The County based the 
low flow value of 3.8 MGD on the lowest daily flow during the period 
July 1999 through June 2001, which includes the very dry summer of 1999.  
In fact, the County estimates that it may take more than six years of 
additional growth in the County to generate enough reclaimed water to 
continuously meet the projected maximum daily demand for both 
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Catoctin Power and Eastalco during periods of low wastewater treatment 
plant flow (Marschner, 2004b).   

Table 6-4  Reclaimed Water Demand in 2007 

Event Average Flow 
(MGD) 

Minimum or Maximum 
Flow (MGD) 

Ballenger Creek WWTP Effluent Flow 
in 2007 

6.0 Minimum Flow 
3.8 

Eastalco Projected Demand 1.6 Maximum Flow 
2.3 

Catoctin Power Average Demand 2.4 Maximum Flow 
4.0 

Combined Water Demand 4.0 6.3 

Possible Reclaimed water 
Excess/Deficit (negative) 

2.0 -2.5 

1 - From Marschner, 2004b. 

As discussed previously, the 2003 and 2004 flow data are less reliable 
because of the meter accuracy problem associated with the City of 
Frederick’s sewage flow metering.  Thus, potential increasing trends 
associated with the minimum flow value of 3.8 MGD cannot be 
determined.  

The County has determined that an adequate amount of potable water 
could be available to supplement the reclaimed water through the phased 
expansion of the New Design Road WTP and transmission system by the 
time the Catoctin Power project begins operation in July 2007 (Marschner, 
2004b).  Frederick County plans to increase its withdrawal of water from 
the Potomac River and treatment capacity at the New Design Road WTP 
to a future maximum capacity of 25 MGD.  The increase in potable water 
treatment and distribution provide a technically feasible source of 
supplemental water for Catoctin Power. 

6.4.1.2 Phase 2 – 100 Percent from Reclaimed Water 

The second phase of the water supply option consists of obtaining 100 
percent of the facility’s water needs using reclaimed water from a 
combination of Ballenger Creek and the new McKinney WWTP.  The County 
is in the process of designing the McKinney WWTP and expects to begin 
construction after August 2005.  Construction of the WWTP is expected to 
take two years (Marschner, 2004a).  Once the new McKinney WWTP is 
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constructed and brought on-line in late 2007, the reclaimed water for the 
Catoctin facility could be obtained from either WWTP, as long as the 
conveyance system and effluent pump station are completed.  However, the 
County anticipates that it will not be until 2010 when the combined 
minimum flow of effluent from both WWTPs will be sufficient to meet both 
the needs of Eastalco and Catoctin Power during dry periods (Marschner, 
2004a).  

6.4.2 Water Conveyance and Storage 

Figure 3-4 shows Catoctin Power’s proposed infrastructure diagram for the 
delivery of reclaimed water to the power plant.  Conveyance of the reclaimed 
water along this route depends on the County’s continued execution of three 
major Capital Improvement Program projects.  The three projects are the 
construction of the Buckeystown Pike Water transmission project, the 
construction of the McKinney WWTP, and the construction of the associated 
outfall line from McKinney to the Potomac River and the outfall into the 
River.  The three projects are described briefly below. 

• Buckeystown Pike Water Transmission Line.  This project consists of 
new 42-inch and 36-inch diameter water transmission lines from the 
New Design Road WTP along Buckeystown Pike, the Monocacy River, 
and through the Monocacy Battle Field to Reich’s Ford Road where a 
connection to the City of Frederick will occur.  These lines will replace 
the existing 24-inch water transmission line that runs along New 
Design Road.  The existing 24-inch water line will be converted to 
carry treated effluent from the McKinney WWTP, and potentially if the 
County chooses, from the Ballenger Creek WWTP, to the Potomac 
River.   

• McKinney WWTP.  As stated above, the County is in the process of 
designing and constructing the McKinney WWTP, and expects to have 
the new WWTP on-line in late 2007.   

• McKinney WWTP Potomac River Outfall.  The County is planning to 
discharge the treated effluent from the McKinney WWTP to the 
Potomac River.  Although the County will construct a pump station 
and pipeline to allow for the discharge of treated effluent from the 
McKinney WWTP to the Potomac River, the County is not abandoning 
its existing Ballenger Creek WWTP outfall to the Monocacy River.  
Concepts to divert flow on an interim basis from the Ballenger Creek 
WWTP to the Potomac River outfall are being explored by the County.  
The first phase of the Potomac River outfall includes the construction 
of approximately 9,600 feet (1.8 miles) of a 42-inch diameter line along 
English Muffin Way and New Design Road, South of MD Route 28.  
Segments of the 42-inch line and allied manifolding projects will 
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connect to the former 24-inch water line and the existing 18-inch 
wastewater line along New Design Road to convey effluent to the 
Potomac River.  The County has awarded the construction contract for 
the 42-inch line along English Muffin Way.  The construction contract 
for the 42-inch line segment South of MD Route 28 is expected to be 
awarded in mid 2005.  The County expects the effluent line and river 
outfall to be completed by late 2007 when the McKinney WWTP is 
projected to come on-line. 

Once the County completes these capital improvement projects, reclaimed 
water could be conveyed to the Catoctin Power site as follows:  

1. Reclaimed water from the McKinney WWTP, and potentially from 
the Ballenger Creek WWTP, will enter the 42-inch line and be 
conveyed to New Design Road; 

2. Reclaimed water will enter the 24-inch line along New Design Road 
and flow 2.5 miles south to Manor Woods Road; and 

3. Reclaimed water will be diverted from the 24-inch former water 
line into a new line constructed by Catoctin Power to convey the 
water 1 mile to the proposed power plant site.  The final alignment 
of the new reclaimed water line has not yet been determined.  
Catoctin Power is considering two routes, one north of Manor 
Woods Road and one south of Manor Woods Road.  Most of the 
land associated with both routes is owned by Eastalco (Catoctin 
Power Response to DNR Data Request 8-6). 

One potential limitation to the conveyance of reclaimed water to the 
Catoctin site by 2007 is the absence of a connection from the Ballenger 
Creek WWTP to the McKinney WWTP.  If the McKinney WWTP is not 
completed in 2007 coincident to when the Catoctin facility needs cooling 
water, then there will not be a connection built to convey reclaimed water 
from the Ballenger Creek WWTP to the 42-inch line on English Muffin 
Way.  Catoctin Power and Frederick County would need to determine an 
approach to convey water from the Ballenger Creek WWTP to the 42-inch 
line in the interim period before the McKinney WWTP comes on-line.  
This interim connection would require a pumping station capable of 
diverting the Ballenger Creek WWTP to the Potomac River Outfall. 

Catoctin Power has proposed to construct a two-million gallon process 
water storage tank to protect against upset conditions (Catoctin Response 
to DNR Data Request 2-2).  Two million gallons of storage will allow the 
plant to run for almost 24 hours during average conditions, or about 12 
hours during peak conditions. 
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Potable water will be delivered to the Catoctin site through a 30-inch 
interconnection line between Buckeystown Pike (already constructed) and 
a planned 24-inch water line to be constructed to serve Adamstown and 
the Eastalco facility.  This line will be routed north from Adamstown Road 
along New Design Road to the Eastaclo facility, and will replace Eastalco’s 
existing potable water supply. 

6.4.3 Design and Operational Requirements 

PPRP has identified a number of conditions that should be met if Catoctin 
Power elects to use reclaimed water as a source of water for the proposed 
facility.  The purpose of these conditions is to ensure that reclaimed water 
is managed safely and does not pose any risk to human health and the 
environment. 

6.4.3.1 Previous Studies Regarding Use of Reclaimed Water for Cooling Water Supply 

The use of reclaimed water for nonpotable water supply is becoming more 
common across the country.  In portions of our country such as the 
Southwest and Florida, where high quality surface water and ground 
water supplies are either not abundant or inaccessible, beneficial reuse of 
treated wastewater has a long history.  Power plants and other industries 
in the greater Los Angeles metropolitan area have been using WWTP 
effluent for cooling since the late 1960s.  In addition, reclaimed water has 
been used for many years for irrigation in Maryland and other states, 
particularly for golf courses and agricultural and horticultural 
applications.   

The Panda-Brandywine generating station in southern Prince George's 
County has been utilizing reclaimed water from the Mattawoman WWTP 
since 1996.  This facility was licensed by the PSC in the summer of 1994 
and has been operational since 1996.  Furthermore, use of the 
Mattawoman WWTP effluent was approved by the PSC for the Kelson 
Ridge power plant; however, the applicant is not developing the power 
plant.  Earlier in the 1990s, PPRP also evaluated and recommended the 
use of reclaimed water for the steam cycle expansion of the Perryman 
power plant in Harford County (to date, that expansion has not taken 
place). 

During the licensing proceedings for the Panda-Brandywine facility, PPRP 
performed an extensive evaluation of the suitability of using reclaimed 
wastewater for cooling tower makeup water.  PPRP’s analyses included 
the suitability of reclaimed wastewater in terms of both quantity and 
quality for use in process cooling, potential risks associated with cooling 
tower drift including deposition on crops, and process controls that would 
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ensure there would be no adverse impacts to human health or the 
environment while using reclaimed wastewater.  The findings from 
PPRP’s analyses are summarized below and are documented in detail in 
the February 1997 PPRP report entitled Environmental Review of the Panda-
Brandywine Cogeneration Project. 

• Tertiary treated WWTP effluent is of sufficiently high quality that it 
can be used in a power plant’s cooling system. 

• WWTP effluent has been used in similar applications in other parts of 
the country for approximately 30 years without operational or health-
related incidents. 

• A quantitative assessment of human health risks associated with 
emissions from the cooling tower based on inhalation and potential 
residential exposures to soils affected by deposition concluded that the 
use of the Mattawoman WWTP effluent (i.e., the source of reclaimed 
water for the Panda-Brandywine power plant) for cooling tower 
makeup water poses no unacceptable human health risks.  However, 
maintaining a measurable free chlorine residual for disinfection 
purposes, along with routine monitoring of other water quality 
parameters, was recommended to ensure the water being used in the 
cooling tower is consistently acceptable, even during upset conditions 
at the Mattawoman WWTP. 

6.4.3.2 Quality of Ballenger Creek WWTP Effluent 

The reclaimed wastewater to be used at the Catoctin facility would be 
obtained initially from Frederick County’s Ballenger Creek WWTP, and 
supplemented as needed by potable water from the county’s water supply 
system (New Design Road WTP).  The Ballenger Creek WWTP is a tertiary 
WWTP, which means that in addition to biological treatment it 
incorporates physical and chemical treatment processes, resulting in high-
quality effluent.  Based on the water quality data for Ballenger Creek, 
presented in Table 2.4-9 in the CPCN application, coupled with PPRP’s 
review of the monthly water quality presented in the Daily Monitoring 
Reports (DMRs) for the period 1999 to April 2004, this facility’s effluent is 
typical of tertiary treatment facilities.  

Table 6-5 presents the maximum values of water quality parameters for 
the Ballenger Creek WWTP treated effluent, based on the data provided 
by Catoctin Power in Tables 2.4.9 and 2.4-10 of the CPCN application.  For 
comparison, the effluent data is compared to federal Drinking Water 
Standards, where available. 
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Table 6-5 Maximum Concentrations of Constituents in the Ballenger Creek WWTP 
Effluent Compared to Federal Drinking Water Standards  

Constituent (mg/L unless specified) Ballenger Creek 
Effluent Conc.a 

Drinking Water 
Standards b 

General Water Quality   

pH (pH units) 7.1 6.5 – 8.5 S 

Fecal coliform (CFU/100mL) NA NA 

COD  39 NA 

BOD (5-day)  12 NA 

Total organic carbon  14.1 NA 

Nitrate + nitrite (as N)  11 10.0 

Ammonia as N  5.7 NA 

Total Kjeldahl nitrogen 2.5 NA 

Total phosphorus 6.3 NA 

Total suspended solids 14 2.05 

Total dissolved solids 610 500 S 

Turbidity (NTU) 0.8 NA 

Inorganics (mg/L)   

Aluminum 0.075 0.05 – 0.2 S 

Antimony ND (0.01) 0.006 

Arsenic ND (0.01) 0.005 

Barium 0.023 2.0 

Beryllium ND (0.004) 0.004 

Boron 0.33 NA 

Cadmium ND (0.005) 0.005 

Calcium 52 NA 
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Table 6-5 Maximum Concentrations of Constituents in the Ballenger Creek WWTP 
Effluent Compared to Federal Drinking Water Standards (continued)  

Constituent (mg/L unless specified) Ballenger Creek 
Effluent Conc.a 

Drinking Water 
Standards b 

Chloride 152 250 S 

Chromium ND (0.01) 0.1 

Copper 0.004 1.0 S 

Iron ND (0.1) 0.3 S 

Lead ND (0.005) 0.015 

Magnesium 10.6 NA 

Manganese 0.016 0.05 S 

Mercury ND (0.002) 0.002 

Nickel ND (0.01) NA 

Selenium ND (0.01) 0.05 

Silver ND (0.01) 0.1 S 

Sodium 127 -- 

Sulfate 75 250 S 

Thallium ND (0.01) 0.002 

Vanadium ND (0.01) NA 

Zinc 0.08 5.0 S 

a.  Data from Table 2.4-9 of the Catoctin CPCN application.  General water quality parameters 
based on 2000 maximum or maximum values of three 2001 monthly sampling events.  Inorganics 
data are the maximum values of three 2001 monthly sampling events. 
b.  From Drinking Water Standards and Health Advisories, EPA 822-B-00-001, Summer 2000.   
S indicates secondary standard for non-enforceable federal guidelines for cosmetic or aesthetic 
effects. 
ND (0.01)   Not Detected at the specified detection limit 
NA   Standard Not Available  

The comparison of the data to drinking water standards indicates that the 
quality of the effluent is good.  Further, review of DMRs for the period 
1999 to April 2004 indicates that the plant has a good compliance history, 
indicating that very few upsets have occurred.  PPRP expects that the 
effluent from the proposed McKinney WWTP to be of similar quality as 
the Ballenger Creek WWTP effluent because the McKinney WWTP will 
have the same treatment processes and be required to meet the same 
discharge limits.  Lastly, the water quality is comparable to the water 
quality data evaluated by PPRP for the Mattawomen WWTP, which 
indicates that the use of the reclaimed water for process cooling in the 
Catoctin facility will not pose an unacceptable risk to human health and 
the environment. 



 

 6-36  

6.4.3.3 Catoctin Power’s Proposed Operational Requirements 

In response to DNR Data Request 2-2, Catoctin Power proposed the 
following measures to ensure that the quality of the reclaimed water will 
be safe to discharge via cooling tower drift and evaporative losses: 

• A regular testing program of turbidity, and a rejection of the effluent 
as unsuitable for use in the cooling system if the turbidity (or other 
appropriate indicator parameter) deviates from nominal values 
(Catoctin Response to DNR Data Request 3-7); 

• Use of scale and corrosion inhibitors to eliminate biofilm buildup; 

• Regular flushing of the cooling system as a mechanical component of 
the overall effort to keep the system free of biofilm; 

• Regular inspection and maintenance of the cooling system to ensure 
that biofilm buildup is effectively controlled; 

• A design that avoids dead ends in piping that could allow water to 
stagnate; 

• Continued circulation of water when the cooling fans are not in 
operation; and 

• Use of high efficiency drift eliminators to minimize drift. 

6.4.3.4 PPRP’s Recommended Treatment and Monitoring Requirements 

PPRP’s previous evaluations of reclaimed water as a water supply option 
have concluded that tertiary-treated reclaimed water is of acceptable 
quality for use in power plant cooling systems.  PPRP has developed 
recommended license conditions that establish water quality limits and 
require routine monitoring of the effluent.  From a human health 
standpoint, it is critical to maintain a measurable amount of free chlorine 
in the effluent for a sufficient amount of time (minimum of six hours) to 
ensure that any pathogens that may remain in the effluent are destroyed 
prior to use in the cooling system, and/or to prohibit the re-growth of 
microorganisms in the conveyance and water storage systems prior to the 
water being used in the plant’s cooling system.  Establishing a measurable 
level of free chlorine is necessary to prevent any risk of airborne dispersal 
of disease-carrying organisms.  The chlorine residual will also provide 
some additional disinfection capability that is above and beyond the 
instantaneous disinfection achieved via the UV system at the Ballenger 
Creek WWTP (especially in the event of upset conditions at the WWTP 
and the fact that UV does not effectively destroy viruses).   
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PPRP recommends that Catoctin Power have the capability of adding 
chlorine to the reclaimed water as needed to sufficiently establish and 
maintain detectable free chlorine residual in the reclaimed water for a 
minimum of six hours prior to the time that the reclaimed water is used in 
the power plant’s cooling water makeup system.  The effectiveness of 
chemical disinfectants like chlorine is, among other factors, directly 
related to contact time.  If the chlorine residual is established when the 
reclaimed water leaves the WWTP, there will be a minimum of six hours 
of contact time, which should ensure an acceptable level of disinfection to 
prevent regrowth.  However, establishing the chlorine residual when the 
reclaimed water enters the on-site water storage tank does not ensure 
adequate contact time unless a minimum on-site storage time of six hours 
prior to use in the cooling system can be assured.  Consideration should 
also be given to short-circuiting of water in the storage tank and adequate 
mixing of the chlorine once it is introduced.   

The reclaimed water to be used for cooling purposes should have a low 
concentration of suspended solids because high levels of suspended solids 
can interfere with and decrease the effectiveness of chlorination as a 
disinfection procedure.  The particles in suspension may reduce 
disinfection efficiency by adsorbing disinfectants on their surface, and/or 
by entrapping viruses in protective shields.  High levels of suspended 
solids could also indicate upset conditions at the WWTP due to 
inadequately treated effluent.  Therefore, the effluent will be required to 
have low turbidity – a method of estimating suspended solids 
concentration that can be performed at the plant on a real-time basis.  
With proper design and operation of the effluent conveyance and cooling 
water system, in compliance with the recommended license conditions in 
Appendix A, pathogenic risks from the use of reclaimed water will be 
negligible. 

Upset conditions at the WWTP can cause fluctuations in water quality and 
could potentially result in effluent being released with inadequate 
treatment.  To ensure that the cooling system water quality requirements 
are met consistently, PPRP recommends that Catoctin Power monitor 
effluent quality routinely and reject effluent that is determined to be 
unsuitable for use in the cooling system (see Appendix A).  PPRP 
recommends that reclaimed water delivered to the facility be monitored 
for turbidity, which is mainly caused by colloidal particles (0.1 to 1 
micron) present in wastewater.  Turbidity is reported in nephelometric 
turbidity units (NTU).  To promote effective dechlorination, turbidities 
should be less than 5 NTU (CDHS, 1994). 

Turbidity can be an effective indicator for measuring disinfection 
efficiency.  However, additional monitoring should be conducted daily to 
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support the turbidity measurements.  PPRP recommends that the 
following parameters be monitored daily prior to placement of the 
reclaimed water into the storage tank:  total suspended solids, pH, 
turbidity, fecal coliform, and free chlorine residual (Appendix A).  These 
parameters will substantiate the effectiveness of chlorination. 

6.4.3.5 Management of Reclaimed Water of Unsuitable Quality  

Catoctin Power has proposed the following actions for handling reclaimed 
water that is determined to be unsuitable in their response to DNR Data 
Request No. 3-7: 

• Establish procedures to ensure Catoctin Power makes the proper 
notification of an upset condition to the Ballenger Creek/McKinney 
WWTP, including the nature of the upset, time it occurred and 
estimated time for correcting the condition; 

• For minor upsets that are deemed not to have the potential to impact 
the operation of the facility or the safety of the community, continue to 
use the reclaimed water and sample within 8 hours to confirm 
acceptable conditions have been restored; 

• For any longer term upsets, take measures to bypass the cooling 
system and divert the reclaimed water back to the Frederick County 
effluent discharge line; and 

• Supplement cooling water needs on an emergency basis with potable 
water from Frederick County. 

Catoctin Power indicated the specific measures established for handling 
unsuitable reclaimed water would be articulated in a supply contract 
between the County and Catoctin Power (Catoctin Response to DNR Data 
Request No. 3-7).  PPRP recommends that the final procedures established 
for handling reclaimed water that is determined to be of unsuitable 
quality be included as part of Standard Operating Procedures (SOPs) that 
describe final design documentation for use of reclaimed water (see 
Appendix A). 
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7.0  CUMULATIVE IMPACTS 

As mentioned earlier in Section 1.0 of this document, the State's Task 
Force on multiple plant evaluations recommended that PPRP conduct a 
cumulative impact analysis when multiple plants are proposed in close 
proximity to each other to assist in the licensing process.  This section 
discusses those impacts that have the potential to be significant on a 
cumulative basis, considering other power plants that are proposed, or 
may in the future be, sited in close proximity to the Catoctin site.   

As part of the State’s evaluation of a proposed plant expansion at Mirant 
Mid-Atlantic’s Dickerson facility (PSC Case 8888), PPRP recently 
conducted a cumulative impact analysis (in June 2003) in accordance with 
the task force guidelines that considered three facilities: 

1. The Mirant Dickerson expansion in Montgomery County that was the 
subject of PSC Case 8888.  The planned expansion would consist of an 
increase in generating capacity at the Dickerson site by adding heat 
recovery steam generators (HRSGs) and a steam turbine to convert the 
existing Station H simple cycle CTs to a combined cycle unit 
(designated as Unit 4), and the addition of a second combined cycle 
unit designated as Unit 5.  Mirant plans to burn fuel oil as a backup 
fuel; therefore the analysis considered an oil burning alternative. 

2. A potential future combined cycle plant, fired by natural gas, that 
would be sited at a greenfield location adjacent to the Doubs 
substation just north of Point of Rocks in Frederick County.  For the 
characteristics of this speculative greenfield plant, we used 
information contained in the June 2001 CPCN application (and 
subsequent December 2001 revision) filed by Duke Energy for a project 
that Duke subsequently cancelled. 

3. A natural gas-fired combined cycle plant to be located at the Eastalco 
aluminum reduction facility.  For the Eastalco site, we assumed a 
power plant with characteristics similar to the Duke project, with the 
generating units located within Eastalco's existing property boundary.  

Based on the Task Force guidelines, in 2003 PPRP evaluated cumulative 
impacts of these three plants on air quality (from releases from three 
plants), water supply resources, aquatic resources (from water 
withdrawals and wastewater discharges), terrestrial watershed resources 
(from construction and operation of the plants and their support facilities), 
and socioeconomic resources in the Montgomery-Frederick County 
region.   
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For the present evaluation, PPRP has updated its cumulative impact 
analysis based on the actual characteristics of the Catoctin facility.  Since 
the actual characteristics of Catoctin are similar to the “Eastalco Power 
Plant” that was evaluated in June 2003, and since the previous evaluation 
included a third power plant (Duke Power) that will not be built, PPRP 
relied on the results of the previous cumulative impact analysis as a 
conservative upper bound for the present evaluation.  An overview of 
PPRP’s updated cumulative impact analysis, and a summary of results of 
the analysis, is presented in this chapter.  

7.1  AIR QUALITY 

7.1.1 Overview of the Air Quality Cumulative Impact Assessment 

As part of the June 2003 cumulative impact analysis, potential air quality 
impacts from construction and operation of the three new power plants in 
relatively close proximity were evaluated by PPRP by conducting detailed 
dispersion modeling studies.  In general, techniques that were used to 
assess air quality impacts from the Catoctin facility (see Section 4.0 of this 
report), with some modifications, were also used in the analysis to cover 
all three power plants. 

The primary issue addressed by the analysis was whether the potential 
location of multiple new power plants in a small geographic area (within a 
few miles of each other) would result in cumulative air quality impacts 
that are significantly different than individual plant impacts.  The analysis 
further addressed whether the cumulative impacts would result in a 
different outcome for the licensing process, one that may not be fully 
examined in the proceedings for individual plants. 

The air evaluation examined the following types of potential air quality 
impacts that may result from emissions from power plants: 

• NAAQS and PSD Increment Evaluations—Model-predicted 
concentrations of pollutants from the three power plants were 
compared to National Ambient Air Quality Standards (NAAQS) and 
Prevention of Significant Deterioration (PSD) “increments.”  As 
described in Section 4.3.3 of this ERD, NAAQS are concentrations in 
the ambient air established by EPA at levels to protect human health 
and welfare.  PSD increments are established by EPA as allowable 
incremental increases in ambient air concentrations due to major new 
air emissions sources and are set at levels substantially lower than the 
NAAQS.  Emissions of NOx, SO2 and PM10 were modeled using EPA’s 
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AERMOD modeling system for this evaluation.  AERMOD was also 
used to evaluate the air quality concentration impacts due to emissions 
from Catoctin (see Section 4.3.3). 

• Class I Area Evaluations—In this evaluation, PPRP used EPA’s 
CALPUFF modeling system to predict concentrations, deposition rates, 
and visibility impairment in PSD Class I Areas, which (as described in 
Section 4) are pristine areas of the country designated as requiring 
special protection from the effects of pollutants emitted by major air 
sources.  SO2, NO2 and PM10, as well as “secondary” pollutants 
including sulfates (SO4) and nitrate (NO3) were considered to evaluate 
impacts to air quality in the three nearby Class I Areas:  Shenandoah 
National Park in Virginia, and Dolly Sods and Otter Creek Wilderness 
Areas in West Virginia. 

Some background information, a summary of the methods used to 
conduct these evaluations, and the results of the review of the potential 
cumulative air impacts – including the update for Catoctin – are presented 
in the following sections.   

7.1.2 Evaluation of NAAQS and PSD Increments 

NAAQS and PSD increment evaluations even for a single power plant 
project can involve “multi-source” modeling, depending on the level of 
predicted impacts of the power plant project itself.  For example, Mirant 
impacts were greater than the significant impact levels (SILs), and Mirant 
was therefore required to consider emissions from large “significant” 
sources in the region in its evaluation of the Dickerson expansion.  In the 
June 2003 analysis, the Dickerson multi-source modeling was taken a step 
further to evaluate the potential impacts to the NAAQS and PSD 
increments of three power plants. 

The modeling results showed that, for the annual averaging period, 
impacts of all plants and scenarios were insignificant for all pollutants.  
Furthermore, the scenario that included all plants with Dickerson on oil 
produced similar results to the Dickerson-only modeling (i.e., significant 
impacts for the same pollutants and averaging times as with Dickerson 
alone, with only slightly higher maximum impacts). 

Review of the June 2003 modeling results indicates that “combined” 
impacts of the three plants were not significantly different than individual 
impacts.  There appeared to be no significant interaction between plants 
(i.e., the maximum concentrations due to one plant were not increased 
significantly by the addition of the impacts of other plants).  An 
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explanation for this is that, for short-term standards, impacts from an 
individual plant occur at a limited number of receptors directly 
downwind of the sources being modeled.  The meteorological conditions 
that contribute to impacts at those specific receptors are frequently not the 
conditions that are associated with high impacts from other plants at the 
same receptors.  Annual average impacts have more of a tendency to 
overlap; however, the maximum annual average impacts from individual 
plants and from all combined scenarios were less than the SILs.  

PPRP has compared the predicted maximum concentration impacts due to 
Catoctin (as reported in Section 4.3.3) with the predicted maximum 
concentration impacts due to the “Eastalco Power Plant” as presented in 
the June 2003 cumulative impact analysis.  The impacts of Catoctin are, in 
most cases, less than the impacts of the “Eastalco Power Plant” and, in all 
cases, less than the SILs.  Therefore the conclusions reached in the June 
2003 analysis are valid for Catoctin; namely, that cumulative air quality 
impacts relative to the attainment of PSD increments and NAAQS do not 
appear to be significantly different than individual plant impacts.  
Furthermore, no additional license conditions are needed in this CPCN 
proceeding to address potential cumulative air impacts from Catoctin, 
combined with impacts from the Dickerson expansion and one other 
potential future power plant located near Point of Rocks, Maryland.   

7.1.3 Class I Area Analysis 

Because of their special status, and based on guidance from the Federal 
Land Managers (FLMs) who oversee some Class I Areas, the evaluation of 
air quality in Class I Areas covers several types of potential impacts.  The 
June 2003 analysis evaluated the following types of potential cumulative 
impacts to Class I areas:  concentration impacts (including a comparison 
of model-predicted concentrations to SILs), deposition impacts, and 
impacts to visibility. 

The methodology followed in the June cumulative impact analysis was 
similar to the methodology used for analyzing the impacts of Catoctin 
(Section 4.3.4.3), expanded to cover additional power plants and a larger 
modeling domain.  Meteorological data prepared by EPA, the National 
Park Service, and the National Weather Service (NWS), and precipitation 
data from surface stations and from the National Climatic Data Center 
(NCDC) were used as input to the CALPUFF modeling system.   

The CALPUFF model was configured to generate concentration estimates 
for the primary pollutants SO2, NO2, and PM10, and secondary particulate 
pollutants including sulfates (SO4) and nitrates (NO3).  It was also 
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configured to generate wet and dry deposition estimates for SO2, SO4, 
NO3, and HNO3, and to create the relative humidity file required for 
estimating visibility impacts.  The model generated combined plant 
scenarios and calculated and summarized concentration, deposition, and 
visibility impacts for the appropriate averaging periods.   

Review of the June 2003 modeling results for Class I areas indicated that 
“combined” impacts of the three plants would continue to protect air 
quality resources in Class I areas.  The conclusions from the June 2003 
report included some caveats.  First, the combustion of fuel oil was shown 
to potentially cause higher impacts in Class I areas.  Second, if the impacts 
of actual proposed power plants are significantly different than the 
impacts of the plants modeled, a multi-source cumulative impact analysis 
(expanded to other PSD sources) should be considered.  

For Catoctin, the first caveat is not relevant since the facility will use 
natural gas exclusively.  PPRP has compared the predicted maximum 
Class I impacts due to Catoctin (as reported in Section 4.3.4.3) with the 
predicted maximum Class I impacts due to the “Eastalco Power Plant” as 
presented in the June 2003 cumulative impact analysis.  The impacts of 
Catoctin are, in most cases, less than the impacts of the “Eastalco Power 
Plant” and, in all cases, less than significance thresholds established for 
Class I areas. Therefore the second caveat is also not relevant for Catoctin, 
and the conclusions reached in the June 2003 analysis remain valid; 
namely, that cumulative air quality impacts, including Catoctin, in Class I 
areas will continue to protect air resources in Class I areas.  Furthermore, 
no additional license conditions are needed in this CPCN proceeding to 
address potential cumulative air impacts from Catoctin, combined with 
impacts from the Dickerson expansion and one other potential future 
power plant located near Point of Rocks, Maryland. 

7.2 WATER SUPPLY 

The potential exists for new power plants that are consumptive users of 
the river to be built in the Potomac River basin.  As part of the State’s 
evaluation of a proposed plant expansion at Mirant Mid-Atlantic’s 
Dickerson facility (PSC Case 8888), potential cumulative effects on the 
availability of water in the Potomac River from three electric power 
consumptive withdrawals were considered.  The cumulative analysis 
presented as part of the Mirant Dickerson case (PSC Case 8888) has been 
updated herein.  Specifically, the potential for three electric power 
consumptive users located in the Potomac River Basin to impact the 
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availability of water in the Potomac River was evaluated.  The three 
maximum daily consumptive withdrawals include the following: 

• Catoctin Power’s maximum consumptive use of 3.6 MGD;  

• Mirant Dickerson’s maximum consumptive use of 8.3 MGD; and  

• One hypothetical plant in the vicinity of the Catoctin Power facility 
that has a maximum consumptive use of 6.1 MGD. 

The relative effect on river stage of cumulative consumptive water 
withdrawals from the Potomac River was evaluated by estimating the 
changes on river stage that would result from 18 MGD consumption 
associated with the three electric power consumptive users.  Changes in 
river stage due to the 18 MGD consumptive uses are based on the stage-
discharge relationships established by the U.S. Geological Survey for the 
gauging stations on the Potomac River at Point of Rocks and at Little Falls 
Dam.   

Table 7-1 shows the change in stage that would result from an 18 MGD (28 
cubic feet per second, cfs) decrease in flow at each gauging station.  These 
changes were calculated for the lower end of the rating curve where the 
decrease in flow would be the greatest percentage drop in flow, as would 
occur during a drought condition. 

Table 7-1 Change in River Stage from 3 Additional Closed-Cycle Power Plants 
Consuming 18 MGD (28 cfs) of Water Upstream from these Gauging 
Stations during a Drought Condition 

Gauging Station  

Parameter Point of Rocks (USGS 01638500) -- 
Rating Table No. 24 

Little Falls Dam (USGS 01646500) -- 
Rating Table No. 8 

 before 
withdrawal 

after 
withdrawal 

Reduction before 
withdrawal 

after 
withdrawal 

Reduction 

Flow, cfs 
(7Q10) 

 860 832 28 607 579 28 

Stage, feet 0.500 0.484 0.016 2.46 2.45 0.01 

Stage, in. 6.00 5.81 0.19 29.52 29.39 0.13 

These results show that even under a drought scenario (flows are based 
on the 7Q10 value), the change in river stage would be less than two-
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tenths of an inch at Point of Rocks and slightly more than one-tenth of an 
inch at Little Falls.  Under higher flow conditions, the change in stage 
would be less than during these worst-case low flow conditions. 

The analysis presented above is considered worst-case because the 
reduction of the cumulative withdrawals on the availability of water in 
the Potomac River and downstream users would be ameliorated through 
compliance with Maryland’s consumptive use regulations.  Under these 
regulations, withdrawals from the Potomac for each power plant during 
periods of low flow would be limited to less than 1 MGD, or the power 
plants would need to release water from an upstream low flow 
augmentation storage facility to offset their consumptive use.  Mirant 
Dickerson is proposing to curtail withdrawals from the Potomac River to 1 
MGD and offset the reduction in water by storing water in on-site tanks or 
operating the power plant in the simple cycle mode.  Catoctin Power is 
proposing to release water from an upstream quarry being used as a low 
flow augmentation storage facility, and operate the power plant at full 
load during low flow periods.   

Thus the expected impact of one power plant would be negligible and the 
combined impact of three power plants curtailed to 1 MGD of withdrawal 
each during low-flow periods or releasing augmentation water, would be 
less than the impacts described above for one power plant not subject to 
curtailment of withdrawals during low-flow periods.  Therefore, the 
impact of three power plants on downstream Potomac River users is not 
expected to affect the ability of the water suppliers to meet regional water 
demands given the limitations imposed by Maryland’s consumptive use 
regulations. 

7.3 AQUATIC IMPACTS 

The impacts considered in this analysis that could potentially have 
cumulative significance include thermal impacts from heated water 
discharge, water quality impacts, and physical impacts to river stage and 
habitat as a result of water withdrawals.  Entrainment and impingement 
impacts to aquatic organisms would not increase significantly over 
existing impacts, even if all three potential facilities are built.  This is 
because the proposed Dickerson expansion will withdraw water from the 
existing plant's discharge canal rather than from the Potomac River 
directly, and the two other potential plants (Catoctin and the greenfield 
facility) would represent a new combined withdrawal of less than 20 
MGD.  At maximum, this would increase withdrawals in that stretch of 
the river by less than 1 percent.  The incremental increase in entrainment 
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and impingement associated with this small increased withdrawal is 
expected to be insignificant, especially considering state-of-the-art wedge-
wire screens at the cooling water intake structures that would likely be 
used at all new facilities. 

7.3.1  Thermal Impacts 

To evaluate potential cumulative impacts from thermal (heated) 
discharges, PPRP compared the worst-case temperature increases and 
thermal loading from the proposed new power plants to water 
temperature conditions associated with the existing Dickerson station.  
Table 7-2 lists these existing and potential new thermal discharges to the 
Potomac.  The calculations for potential facilities assume a 2-MGD 
discharge from each, for a total of 4 MGD.  The Dickerson expansion is 
assumed to withdraw water from the Dickerson discharge canal at a rate 
of 10 MGD, of which 8 MGD is consumed (lost to evaporation in the 
cooling tower), resulting in a net decrease in thermal loading from the 
Dickerson discharge canal back to the river.  The estimated withdrawal 
rate for Dickerson is 400 MGD, of which 4 MGD is consumed prior to 
discharge back to the river. 

Table 7-2 Cumulative Thermal Discharges to the Freshwater Potomac River in 
Central Maryland from Existing and Potential Future Power Plants 

Facility combination Thermal load, BTU/day Temperature Increase 

Dickerson (existing) 8.3 x 1010 (permit limit) 

7.257 x 1010 (calculated) 

permit limits of 22 °F (summer), 32 
°F (winter) 

Dickerson expansion (proposed 
in this current licensing case) 

0.0533 x 1010 32 °F (maximum assumed for 
worst-case analysis) 

Dickerson + expansion 7.074 x 1010 22.05 

Two additional facilities with 
closed-cycle cooling (Catoctin 
and greenfield facility) 

0.110 x 1010 32 °F (maximum assumed for 
worst-case analysis)  

Dickerson + expansion + 2 
additional facilities 

7.181 x 1010 22.15 

These results show that the combined addition of Catoctin Power and the 
Mirant Dickerson expansion and one additional facility in the vicinity of 
Point of Rocks would result in a net decrease in the thermal load of about 
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760 MBTU per day, a reduction of approximately 0.1 percent of the 
existing (calculated) thermal load at Dickerson.  The combined maximum 
temperature of all of the combined discharges would increase from 22°F 
to 22.2°F, assuming as a worst case that they all occurred at the same 
location.   

Calculations show that the thermal mixing zone for Dickerson would not 
change with the addition of the discharge from the combined cycle 
expansion.  Although the thermal load would decrease and the 
temperature would increase very slightly, the thermal plume from the 
Dickerson discharge canal would not change.   

We also modeled the mixing zone for a theoretical new discharge of 2 
MGD with the expected thermal characteristics of either Catoctin or the 
speculative greenfield plant.  Assuming a discharge with a 17°C (30.6°F) 
differential compared to ambient stream temperature, during low flow (7-
day, 10-year) conditions the 2°C thermal limit would occur at a distance of 
14 feet in summer and 22 feet in winter, downstream from the point of 
discharge.  Assuming two facilities discharged at the same location under 
the same conditions but with twice the discharge rate, the 2°C thermal 
limit would be reached at a distance of 18 and 23 feet in summer and 
winter, respectively.  This very small area would have little adverse effect 
on the Potomac River ecosystem. 

7.3.2 Water Quality Impacts from Discharges 

The existing NPDES permit for Mirant Dickerson, issued by MDE, only 
require specific monitoring of copper and chlorine.  A review of a recent 
six months of Discharge Monitoring Reports did not list levels of these 
chemicals greater than the permitted level.  Any impacts of chlorine from 
new or expanded facilities are expected to be short-term in nature and the 
chlorine would be consumed by natural processes relatively quickly 
beyond the point of discharge.  Closed-cycle cooling facilities are not 
expected to discharge any toxic contaminants other than chlorine and then 
only for short periods.  Chlorine dissipates quickly in the receiving water 
and there would be no cumulative impact from additional facilities that 
discharge chlorine intermittently and within regulatory criteria.  Other 
water quality constituents could have slightly elevated concentrations due 
to evaporative losses in the cooling towers but there would be no increase 
in constituent loadings and thus no potential cumulative water quality 
impacts. 
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7.3.3 Water Consumption Impacts on River Stage and Habitat  

The relative effect of reducing river stage due to consumptive water 
withdrawals from the Potomac River on aquatic habitat was evaluated by 
estimating the changes that would result from a cumulative consumption 
of 18 MGD.  The resultant reduction in river stage associated with the 
cumulative consumptive withdrawals was discussed in Section 7.2 and 
presented in Table 7-1. 

Reduction in habitat resulting from potential cumulative consumption of 
water from the Potomac River is expected to be greatest in the Great Falls 
reach of the river, due to the large water supply withdrawals, which 
already occur in that area.  The best fish habitat in the Great Falls to Little 
Falls reach was determined to be in the Carderock area (DNR, 1981).  
Estimated habitat from this section was therefore used to calculate the 
change in habitat in this entire reach, as an environmentally conservative 
estimate, assuming this reach is representative of that 10 mile length of the 
river. Table 7-3 shows the results of these calculations and indicates that 
even at very low (drought) flow, wetted area would be reduced by only 
about 0.6 percent of the total.  This is a very conservative estimate since it 
assumes ideal habitat occurs for the entire length of the reach and that 
flow reduction or augmentation measures would not be imposed during a 
drought scenario. 

Table 7-3 Habitat Reduction in the Lower Freshwater Potomac River Due to 
Potential Closed-Cycle Cooling Water Withdrawals from 3 Facilities in 
Central Maryland, Based on Historical Habitat Model Results Presented 
in DNR (1981) for Transects in the Carderock Area 

 

Q, cfs 

Wetted Area, 
sq. ft. per 1000 
ft. of river 
length 

Wetted Area 
per unit flow 
(sq. ft. per cfs) 

Wetted Area Loss 
from 28 cfs (18 MGD), 
sq. ft. 

Percent change in 
wetted area due to loss 
of 28 cfs (18 MGD)  

465 890,000 187 5200 0.59% 

775 949,000 59 1700 0.17% 

7.4 TERRESTRIAL/WATERSHED IMPACTS 

The potential Catoctin facility is located in the Tuscarora watershed in 
Frederick County.  Mirant's Dickerson plant is in a separate watershed 
geographically removed from the Catoctin facility, and therefore there is 
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no potential for cumulative watershed impacts.  Specifically, watershed 
impacts resulting from changes in vegetation and runoff patterns do not 
accumulate across drainage boundaries.   

Other terrestrial impacts, such as habitat fragmentation that could cross 
watershed ridgelines, are possible, but are not likely to result in the case of 
Catoctin facility.  No forest losses are projected for the Catoctin facility in 
Frederick County.  The high-quality Catoctin Ridge and C&O Canal forest 
would be unaffected, except potentially by linear facility construction.  
There will be a loss of 7 acres of forest at the Mirant Dickerson expansion 
facility involving an isolated area of low habitat value confined to the 
perimeter of the wooded parcel; it would not fragment the existing forest 
at the site.  Therefore, the loss of forest that would be cleared for the 
cooling towers and construction laydown area at the Mirant Dickerson 
facility would not combine with any habitat loss from the Catoctin facility 
to produce any adverse cumulative impact.  It should be noted that the 
CPCN for Mirant Dickerson includes a condition for mitigating the loss of 
forest by establishing 7 new acres of forest. 

7.5 CUMULATIVE SOCIOECONOMIC IMPACTS 

7.5.1 Employment and Population  

Construction and operation of the Catoctin facility, in conjunction with the 
expansion of the Mirant Dickerson site, would minimally affect the local 
economies and populations of southern Frederick and western 
Montgomery counties.  Construction employment would increase slightly 
over a relatively short period of time, and construction traffic might 
periodically congest local roads and intersections, particularly during 
peak construction periods.  In no case is construction employment 
demand expected to cause workers to permanently migrate into the area.  
In the absence of employment migration, population and housing trends 
would be unaffected by construction activities.  Employment effects from 
operation of the facilities would be minimal since the operational 
employment requirements are relatively few, particularly in the context of 
the economies of Frederick and Montgomery counties.   

7.5.2 Traffic 

During construction, power plants generate traffic from commuting 
construction workers and service vehicles delivering materials to the site.  
During peak construction periods, the additional traffic could cause 
congestion on local roads and nearby intersections, which could affect the 
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flow of vehicles that normally use the road system.  These impacts, 
however, are addressed by specific conditions associated with individual 
project CPCNs.  Power plants are minor traffic generators when they are 
operational, especially when the primary fuel is supplied by pipeline.  As 
a result, traffic congestion, to the extent it occurred in southern Frederick 
and western Montgomery counties, would not be due to the proposed 
generation facilities.   

Cumulative traffic impacts would depend upon the construction 
schedules of the proposed facilities, which are not expected to intersect.  
Congestion associated with major construction projects tends to be 
localized. Impacts are mitigated by distance due to dispersion of traffic 
among more routes.  Given the distance between the two facilities, 
additive traffic effects are not expected to be noticeable in most parts of 
the region. 

If construction schedules did coincide, Point of Rocks in Frederick County 
might occasionally experience higher traffic loads due to its strategic 
location at the termination of MD 28 at US 15.  In a worst-case scenario, 
MD 28 in Point of Rocks could experience westbound construction worker 
traffic from the Mirant project at Dickerson and construction traffic from 
the Catoctin facility, although most construction workers from Catoctin 
would probably access US 15 via Mountville Road to avoid congestion in 
Point of Rocks.  Whether the additional traffic would create congestion or 
increase safety concerns cannot yet be determined because of the 
uncertainty of construction schedules.  However, traffic mitigation and 
safety are addressed by specific conditions within CPCNs. 

Construction and operation of the generating facilities would place new 
demands upon some community services, primarily emergency and 
protective service, although these services are affected more by population 
than employment distributions.  A large-scale emergency at either of these 
facilities would require a coordinated response from local, state and 
federal agencies for which they must prepare, just as they prepare for 
other economic assets in the region. 

7.5.3 Cultural Resources and Visual Impacts 

On-site historical and archaeological resources are protected by CPCN 
conditions.  Although views of or from nearby historical properties could 
potentially be impacted by individual facilities, mitigation would offset 
most visual effects.  There are few perspectives that have been identified 
from which more than one facility would be visible, so in this context 
there would be few cumulative effects on specific historical properties.   



   

 7-13  

That southern Frederick and western Montgomery counties might host 
two power plants would add industry to the economic and visual 
landscape, but the predominant agricultural character of the area would 
remain intact.  Industry is already present in the region, yet the area is still 
perceived to be agricultural and rural.  Landscape buffering around the 
facilities and distance between the proposed sites and would also 
diminish the perception of industry.  In other words, most views would be 
of one facility, not both.   

Visual impacts from both facilities would be cumulative only from unique 
locations such as Sugarloaf Mountain, where the viewer has a broad 
perspective of the landscape.  There are few guidelines for evaluating how 
the landscape would be perceived with the introduction of another power 
plant into views from Sugarloaf Mountain.  Clearly, the Catoctin facility 
would increase the number of industrial structures that are visible, but it 
would be located adjacent to the Eastaco aluminum manufacturing 
facility, which has a dominant visual presence.  Similarly, existing 
generation facilities at Dickerson would mask the visual effects from the 
Dickerson expansion.   

In summary, cumulative visual impacts from the development of the 
proposed generation facilities would not be perceived from most 
perspectives.  From highly selective locations, views would contain more 
than one facility, although the views of industrial structures would not be 
highly prominent.  That the cultural landscape is not intact suggests that 
associated values are less likely to be compromised by view modifications 
resulting from the physical presence of the proposed facilities.  

Adding another power plant to southern Frederick and western 
Montgomery counties would increase the number of sky glow sources in 
an area that is primarily rural.  This could decrease visibility of objects in 
the night sky from some locations.  However, the relatively small 
footprints of the facilities make them less of a threat to visibility than 
suburban sprawl, which is particularly acute in southern Frederick 
County.  

The facilities could also be sources of light trespass onto neighboring 
properties, although light trespass can be effectively mitigated by the 
adoption of appropriate lighting practices and systems.  It is unlikely that 
the sky glow from the proposed generation facilities would be strictly 
additive since distance would separate light sources.  Light trespass is 
localized so that impacts, to the extent they occurred, would not be 
cumulative. 



   

 7-14  

7.5.4 Property Values  

Given the industrial nature of the land containing the Eastalco and Mirant 
properties, their influence on nearby property values may be insignificant, 
if only because surrounding properties have already been devalued.  
Mitigation in the form of buffering has been shown to be an effective 
method of protecting surrounding property values from devaluation.  
Furthermore, empirical research has failed to yield a consistent 
relationship between property values and distance from noxious facilities.   

This does not mean that property value effects from a new generation 
facility in southern Frederick and western Montgomery counties could not 
occur.  The literature generally concurs that an increase in perceived risk 
around hazardous facilities lowers property values and that media 
coverage and high prior risk perception increase current perceived risk 
(McCluskey and Rausser, 2001).  Gas-fired generation carries lower risk 
than many other electric generation technologies.  As such, property 
values may be less affected than currently perceived.   

7.5.5 Land Use 

Land use is a less contentious socioeconomic issue in the consideration of 
the Catoctin and Dickerson sites.  In Frederick County, the Catoctin 
facility would be a consistent use for the land on which it is proposed.  In 
Montgomery County, the facility would be sited in an industrialized area 
within the county’s Agricultural Reserve.  Though zoned RDT (Rural 
Density Transfer), Montgomery County has traditionally rezoned the 
footprints of facilities built within the Dickerson property to Industrial. 

While the CPCN process preempts county zoning, it is not intended to 
contradict the visions for these regions, as articulated in local 
comprehensive land use plans and state programs such as Smart Growth.  
In Frederick County, the Catoctin facility would be located in industrially 
zoned land and would be consistent with the county’s Comprehensive 
Plan.  In Montgomery County, the proposed Mirant project would be 
located adjacent to existing generation facilities and completes a project 
for which a CPCN was originally granted in the early 1990’s.   

Although the Mirant complex is not within a Priority Funding Area (PFA), 
the property hosting generating equipment is clearly industrial in nature.  
This does not suggest that Montgomery County’s Agricultural Reserve is 
an appropriate location for electric generation facilities, but it is important 
to note that the county has developed resource recovery and composting 
facilities adjacent to the Dickerson site, has permitted a landfill nearby and 
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plans to develop a major equestrian recreation facility in the area with the 
help of State funding.  These county-initiated projects are as likely to 
shape the character of western Montgomery County as the proposed 
expansion of the Dickerson generating facility.  

Neither project is located within areas identified with Maryland’s Rural 
Legacy Program.  The Eastalco and Dickerson properties contain prime 
farmland that could potentially be lost if the facilities are constructed.  It is 
not known whether any prime soils would actually be consumed by these 
projects.   

7.6 SUMMARY OF CUMULATIVE IMPACTS 

A range of environmental and socioeconomic factors were evaluated to 
determine the potential for adverse impacts from Catoctin, in combination 
with the Mirant Dickerson expansion project and one additional power 
plant that may be proposed for the region in the foreseeable future.  
Conclusions within each of these topic areas are summarized below.  It 
should be noted that the cumulative impact analyses described in this 
section were based on speculative information and assumptions regarding 
the characteristics of the one additional plant in the general vicinity of 
Catoctin; any conclusions regarding impacts will need to be thoroughly 
re-evaluated as part of future CPCN licensing cases.  

Air Quality – The air quality modeling conducted for the June 2003 
cumulative impact analysis showed potential cumulative impacts to 
visibility in Class I areas as a result of oil firing.  Conditions were included 
in the Mirant Dickerson proceeding to restrict oil firing during the 
summer.  Since Catoctin will be limited to natural gas firing only, and 
since the impacts of Catoctin are shown to be similar to and generally 
lower than the impacts of the “Eastalco Power Plant” evaluated in June 
2003, no additional licensing conditions are recommended for Catoctin 
based on consideration of cumulative impacts. 

Terrestrial Life/Watersheds – Cumulative impacts on terrestrial and 
watershed assets would be very unlikely unless multiple facilities affected 
a common watershed.  The two plants within the cumulative assessment 
study region addressed in this report are not located in the same 
watershed; therefore cumulative impacts are not expected.  Given the fact 
that Mirant will be required to plant 7 acres of trees to compensate for the 
loss of on-site forest, the company's proposed expansion will have no 
significant adverse impact on terrestrial resources.  Therefore, the loss of 
forest that would be cleared for the cooling towers and construction 
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laydown area at the Mirant Dickerson facility would not combine with 
any habitat loss from the Catoctin facility to produce any adverse 
cumulative impact.   

Socioeconomic Factors – Developing another generating facility in 
southern Frederick and western Montgomery counties would have an 
uncertain long-term effect on local land use.   Many issues are project-
specific and have been addressed during formal application proceedings 
for each facility.  Cumulative ones relate to the conversion of land and 
transformation of the landscape in mid-Maryland from agricultural to 
industrial.  The proposed facilities would consume relatively few acres 
and would be adjacent to existing industrial facilities.  In the absence of 
agglomeration economies and within a strong regulatory framework for 
controlling land use, there is little to suggest that development of these 
facilities would encourage additional industrial development in the area 
without local sanction.      
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8.0 SUMMARY AND RECOMMENDATIONS 

PPRP has conducted a thorough review of the potential environmental 
and socioeconomic impacts from the proposed Catoctin project based on 
information filed by the company in its CPCN application, the August 20, 
2004 supplemental filing, and its responses to DNR Data Requests Nos. 1 
through 8.  In consultation with other State agencies, we have developed 
recommendations to the PSC for licensing conditions that should be 
imposed upon the facility to minimize the potential for any adverse 
impacts.  This section summarizes the key elements of PPRP’s analyses, 
describes our findings, and highlights the State’s licensing 
recommendations.  The initial recommendations to the PSC are included 
as Appendix A to this report.   

8.1   AIR QUALITY  

8.1.1  Source Characterization and Control Technology 

The proposed project will result in an emissions increase of 191 tons per 
year of nitrogen oxides (NOx), 50 tons per year of sulfur dioxide (SO2), 130 
tons per year of carbon monoxide (CO), 174 tons per year of particulate 
matter (PM), and 30 tons per year of volatile organic compounds (VOCs).  
The project is considered a major source and triggers Prevention of 
Significant Deterioration (PSD) and Nonattainment New Source Review 
(NA-NSR) permitting requirements for SO2, NOx, CO, and PM, and 
therefore the proposed units are subject to Lowest Achievable Emission 
Rate (LAER) for NOx and VOCs and Best Available Control Technology 
(BACT) for NOx, SO2, CO, and PM.   

The proposed control measures for the combustion turbines (CTs) include 
dry low-NOx combustion (DLN) technology, dry low-NOx burners on the 
duct burners, and selective catalytic reduction (SCR) technology to limit 
NOx emissions to 2.0 parts per million by dry volume (ppmvd) when 
there is no duct burning, and 2.5 ppmvd when duct burning (1-hour 
averages).  To control SO2 and PM emissions, the CTs will use naturally 
low- sulfur fuel (natural gas), and good combustion practices to limit SO2 
emissions to 6.7 lb/hr, and PM emissions to 21.1 lb/hr.  The CTs will be 
equipped with oxidation catalysts to limit CO emissions to 2.0 ppmvd 
with duct burning and 3.0 ppmvd without duct burning, and VOC 
emissions to 0.7 ppmvd with duct burner and 1.3 ppmvd @ 15% O2 
without duct burner.  The emissions from the cooling tower will be 
controlled by using high efficiency drift eliminators which will reduce 
particulate matter less than 10 micron (PM10) to 0.71 lb/hr.   
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PPRP and the Maryland Department of the Environment (MDE) Air and 
Radiation Management Administration (ARMA) have determined that the 
emission rates achieved by the proposed control systems represent BACT 
and LAER for the project, and that these emission rates will allow the 
project to comply with applicable state and federal air quality 
requirements. 

8.1.2 Compliance with Air Quality Standards 

Catoctin performed dispersion modeling intended to determine 
compliance with applicable ambient air quality standards for each criteria 
pollutant with a significant emissions increase from the proposed project 
(NO2, SO2, PM, and CO).  Based on the information provided by the 
applicant, supplemented with a significant level of independent analysis 
conducted by PPRP and ARMA, PPRP and ARMA conclude that criteria 
pollutant impacts will comply with air quality standards.  For all 
pollutants, modeled impacts are less than designated significance 
thresholds both in the immediate vicinity of the plant and at the nearest 
PSD Class I areas that include the Shenandoah National Park. 

8.2  WATER SUPPLY 

8.2.1 Water Requirements and Sources 

The proposed combined cycle facility will need water primarily for 
makeup in the wet cooling tower.  Re-circulating water will be used in 
mechanical draft cooling towers to provide cooling for condensing the 
steam turbine exhaust.  Water lost from the cooling system through 
evaporation or discharge will be replenished using makeup water.  The 
source of the makeup water will be either reclaimed water from the 
Ballenger Creek or planned McKinney Wastewater Treatment Plant 
(WWTP), or surface water from the Potomac River.  These makeup water 
sources will supply water to the circulating water system, which cools the 
main steam turbine condenser.   

The plant’s total average daily water use is estimated to be 2.58 MGD.  Of 
this amount, 2.43 MGD of water will be needed as cooling tower makeup 
and 0.14 MGD will be County-supplied potable water used for the other 
purposes in the plant.  The plant’s maximum daily water use is estimated 
to be 4.25 MGD.  Of this amount, 4.03 MGD of water will be needed as 
cooling tower makeup and 0.21 MGD will be County-supplied potable 
water used for the other purposes.  PPRP and MDE Water Management 
Administration (WMA) conclude that the requested amount of water for 
the Catoctin facility is reasonable given the proposed use and operating 
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assumptions, and its general consistency with the requested amounts for 
other combined cycle projects. 

Wastewater discharges consist principally of cooling tower blowdown – 
the portion of the circulating cooling water that is removed and 
discharged to the Potomac River via an NPDES-permitted outfall.  The 
discharge of cooling tower blowdown prevents buildup of dissolved 
solids in the towers.  The difference between the amount of water 
withdrawn and the amount of water discharged as cooling tower 
blowdown represents the proposed facility’s “consumptive” use of water, 
which is the water that exits the cooling tower through evaporation or 
drift or is used within the facility and evaporated.  Catoctin Power 
estimates that up to 90 percent of the water in the cooling towers will 
result in consumptive use.  Over the course of a year, the average 
consumptive use for the proposed facility will be 2.20 MGD, with a 
maximum daily consumptive use of 3.63 MGD. 

Catoctin Power’s preferred water supply alternative is use of Frederick 
County’s reclaimed water.  If Catoctin Power is unable to obtain water 
from Frederick County, its secondary alternative is to obtain water 
directly from the Potomac River.  To date, the Frederick County Board of 
County Commissioners (BOCC) has not provided approval for Catoctin 
Power to use the County’s reclaimed water, consequently both the 
primary and secondary water supply alternatives were evaluated.  PPRP’s 
preferred water supply option is the use of reclaimed water because this 
option avoids impacts associated with the construction of the water 
supply and effluent pipelines and intake and discharge structures, 
including impacts to the Chesapeake and Ohio (C&O) Canal National 
Historic Park, and avoids impacts to aquatic biota associated with the 
withdrawal of water from the Potomac River. 

8.2.2 Impact Assessment 

Maryland has promulgated regulations governing consumptive use of 
water resources in the Potomac River basin (COMAR 26.17.07).  Under 
these requirements, new sources consuming more than 1 MGD must 
provide upstream storage to augment the river flow during low flow 
conditions, or reduce consumptive use to less than 1 MGD during low 
flow periods.  Catoctin Power has proposed to meet the consumptive use 
regulations by providing low flow augmentation storage upstream of the 
power plant to augment river flow during low-flow conditions, and 
release water from storage during low flow periods.  Further, Catoctin 
Power committed in their CPCN application to meet these requirements 
regardless of the source of water used because both water sources are 
derived from the Potomac River Basin. 
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Catoctin Power has identified two potential LFA facilities.  The Millville 
Quarry is owned and operated by Aggregate Industries, Inc. as an active 
aggregate quarry, and the Old Standard Quarry is an abandoned, flooded 
quarry.  Either quarry has sufficient capacity to provide the 470 million 
gallons of LFA storage, as required in COMAR 26.17.07.03.C.  This volume 
of water storage should be adequate to support the number and frequency 
of potential releases that may be required to be released from storage 
based on recent and long-term history of river flow.  However, the storage 
amount needs to consider both the growth in demand for Potomac River 
water over time, coupled with the potential to experience a drought of 
greater magnitude than those measured in the Potomac River over the 
past 108 years. 

Catoctin Power and the Washington metropolitan area water suppliers 
(WAS) have entered into an agreement to define the terms under which 
Catoctin Power will store water for LFA storage and make releases from 
storage.  The key provisions of the agreement between Catoctin Power 
and WAS will require Catoctin to:  

• Maintain a maximum of 470 million gallons of water in storage;   

• Release water from storage when water is released from Jennings 
Randolph or Little Seneca reservoirs, or when flow at the USGS gauge 
(01646500) near the Washington D.C. Little Falls Pumping Station 
drops below 1,000 cubic feet per second (cfs) at an instantaneous, real-
time flow during a calendar day; and   

• Release an amount of water that will not exceed the projected 
maximum daily consumptive use for the power plant. 

The agreement specifically recognizes the authority of the State of 
Maryland to direct Catoctin Power to release water from LFA storage 
pursuant to COMAR 26.17.07.03.  Therefore, with the understanding that 
nothing contained in the agreement is intended to supercede the statutory 
and regulatory authority of the State of Maryland or its agencies, MDE 
WMA does not object to the incorporation of the provisions of the 
agreement as conditions to the CPCN.   

MDE Water Management Administration and PPRP recommend that 
Catoctin Power maintain 468 million gallons of low flow augmentation 
storage at the Millville and/or Old Standard quarries in Jefferson County, 
West Virginia.  The required storage amount is in accordance with the 
requirements set forth in COMAR 26.17.07.03.C.  Further, MDE Water 
Management Administration and PPRP recommend that Catoctin Power 
release 3,630,000 gallons per day of water from either of the two low flow 
augmentation storage facilities to the Shenandoah River when the 
Potomac River water level at the USGS Point of Rock Gauging Station 
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(01638500) is at or below the 10-year, 7-day low flow (7Q10) of 556,000,000 
gallons per day (860 cubic feet per second) at an instantaneous, real-time 
flow during a calendar day, or when the ICPRB Co-op orders a release of 
water from Jennings Randolph reservoir.  MDE Water Management 
Administration and PPRP believe that using the threshold value of the 
7Q10 at the Point of Rocks USGS gauge, coupled with the threshold of 
when water is released from Jennings Randolph reservoir, is an approach 
that will adequately protect the resources, downstream users and aquatic 
biota. 
 
MDE Water Management Administration and PPRP believe there are 
uncertainties associated with Catoctin Power’s proposed LFA approach, 
including the ability to accurately measure drawdown in the Millville 
Quarry, the ability to account for the potential loss or gain of quarry water 
to the surrounding geologic formation at the Millville Quarry, and the 
potential impact that the presence of previously detected contamination in 
the Old Standard Quarry.  MDE Water Management Administration and 
PPRP recommend that these uncertainties be resolved prior to the 
initiation of withdrawal of water from the Potomac River, or the use of 
reclaimed water from Frederick County through the conduct of several 
studies as described in the recommended license conditions (see 
Appendix A).  Further, Catoctin Power must ensure the following 
agreements, permits and approvals are obtained in advance of using the 
quarries for LFA to comply with the requirements under COMAR 
26.17.07. 

The use of reclaimed water is PPRP’s preferred water supply option, and 
based on the information supplied by Catoctin power and obtained from 
Frederick County, the use of reclaimed water is a technically feasible 
water supply option.  PPRP has identified a number of conditions that 
should be met if Catoctin elects to use reclaimed water as a source of 
water for the proposed facility (see Appendix A).  The purpose of these 
conditions is to ensure that reclaimed water is managed safely and does 
not pose any risk to human health and the environment.  Specifically, 
these conditions require that the reclaimed water be monitored and that a 
measurable amount of free chlorine be maintained in the effluent for a 
sufficient amount of time (minimum of six hours) to ensure that any 
pathogens that may remain in the effluent are destroyed prior to use in 
the cooling system, and/or to prohibit the re-growth of microorganisms in 
the water storage systems prior to the water being used in the plant's 
cooling system.  Establishing a measurable level of free chlorine is 
necessary to prevent any risk of airborne dispersal of disease-carrying 
organisms. 
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8.3 AQUATIC RESOURCES  

Site clearing and construction are anticipated to result in minimal and 
temporary impacts associated with stormwater control on surface waters.  
Impacts are expected to be temporary due to the absence of any plans to 
significantly disturb existing nearby jurisdictional waters (an unnamed 
tributary to Tuscarora Creek) and the establishment of effective storm 
water controls, as well as Spill Prevention, Control and Countermeasure 
(SPCC) procedures.  A combination of existing, temporary, and new storm 
water ponds and sediment control facilities will be developed and 
installed to accommodate construction activities and achieve an 
acceptable transition from predevelopment conditions to the facility’s final 
Storm Water Management (SWM) systems.  No significant impacts in 
surrounding surface water quality or quantities are expected during 
construction or operation of the on-site facility.   
 
There would be no water withdrawal impacts for the primary water 
supply source using Frederick County’s WWTP discharge, since no intake 
structure would be required for this option.  For the secondary water 
source, water withdrawn from the river has the potential to injure or kill 
fish and other aquatic organisms by drawing them into intake pipes along 
with cooling water.  To minimize these impacts, Catoctin will install 
intake screens which will exclude all but the smallest organisms from the 
intake and reduce the water velocity at the intake screen so larger 
organisms will not become stuck on the screens. 
 
Impacts to the Potomac River could result from construction of water 
supply intake and wastewater discharge structures if the direct water 
supply/wastewater discharge alternative is selected.  The primary 
construction impact to water quality in the Potomac River under this 
scenario would be increased turbidity during dredging and 
intake/discharge structure installation activities.  Standard dredging 
procedures and protective measures would be required to support the 
installation activities and would be conducted in compliance with 
applicable state and federal dredge-and-fill and waterway construction 
regulations and permit conditions.  The exact locations of the intake and 
discharge structures have not been selected at this time, so a site-specific 
impact evaluation is not yet possible.   
 
A source of potential impacts from facility operations is due to direct 
discharge of process effluents which will be discharged to the Potomac 
River either directly or indirectly via the Frederick County sewer system, 
depending upon which water supply option is implemented.  There 
should be no thermal impact to riverine biota due to Catoctin’s cooling 
tower blowdown discharge even during low flow conditions due to the 
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low volume of the discharge and cooling which occurs within the pipeline 
prior to discharge.  Because of evaporative losses in the cooling towers, 
water quality constituent concentrations in the discharge will increase by 
about seven-fold, for either water supply option.  However, there will be 
no increase in constituent loadings and concentration increases should not 
cause significant or measurable environmental effects.  Consumptive 
water use by the facility will have a negligible effect on riverine aquatic 
habitat or on the ability of downstream water suppliers to maintain the 
minimum environmental flow-by because Catoctin will provide low flow 
augmentation to the Potomac River during low flow periods.   

8.4 TERRESTRIAL RESOURCES 

Approximately 20 acres, within the 2,200-acre parcel owned by Eastalco, 
will be used for permanent power generation and associated facilities.  
Overall, general site preparation and construction activities will have 
minimal land impacts in part due to previous land clearing activities and 
ongoing property maintenance.  Clearing and construction of the project 
will not cause significant environmental impacts, due to the previously 
altered state of the project area.  No natural areas of native vegetation will 
be cleared.  Effects on wetlands from both the construction and operation 
of the facility are anticipated to be negligible. 

The proposed project site does not contain critical habit for wildlife 
species, therefore no significant adverse impacts to wildlife resources will 
occur as a result of construction and operation of the facility.  No noise 
sensitive wildlife is known to occur on-site or in the vicinity of the site. 

Site clearing and construction are anticipated to result in minimal and 
temporary impacts on surface waters due to the absence of any plans to 
significantly disturb existing surface water and the establishment of 
effective stormwater controls.  Because impacts to surface waters are 
expected to be temporary and minimal, no impacts to aquatic biota are 
expected.   

8.5 LINEAR FACILITES 

Catoctin Power has proposed the construction of several linear facilities, 
including a natural gas pipeline and various water supply/wastewater 
discharge pipelines.  Each of the proposed pipeline routes could result in 
environmental, socioeconomic and cultural impacts, as summarized 
below.   
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Catoctin Power has proposed a natural gas pipeline route contained 
within the southernmost of two transmission line rights-of-way that run 
from the Doubs Substation to the Eastalco facility.  The proposed right-of-
way crosses open land and agricultural areas.  Impacts to terrestrial 
habitats from the construction of the natural gas right-of-way are expected 
to be minimal.  Construction impacts, associated with the natural gas 
pipeline, would be limited to nuisance impacts with potential disruption 
to traffic along local roads during excavation activities.  There are no 
known archaeological or historical resources within the proposed right-of-
way.  

Catoctin Power’s primary water supply/discharge alternative would 
obtain treated wastewater effluent from Frederick County, and discharge 
the used wastewater after treatment through an existing 18-inch outfall 
line connection from Eastalco to the Potomac River. Discussions with 
Frederick County to reach an agreement on this alternative are continuing. 
A new pipeline corridor would likely follow Manor Woods Road.  Traffic 
would not be adversely affected by excavation activities parallel to the 
right-of-way but could be temporarily disrupted by trenching across the 
road if the pipeline is located on the north side of Manor Woods Road.   

Catoctin Power’s secondary water supply/discharge alternative would 
draw water directly from the Potomac River through a new pipeline and 
related infrastructure, and would discharge wastewater directly into the 
Potomac through an adjacent wastewater pipeline.  Catoctin Power’s first 
preferred route (Route A) utilizes transmission line rights-of-way for 
much of its length and would cross three local roads, US 15, MD 464, the 
CSX rail line and the C&O Canal National Historic Park.  Excavation for 
the pipeline could temporarily inconvenience traffic on local roads, but 
impacts to state highways and the CSX rail line would be avoided by 
boring under these facilities.  The proposed corridor traverses or is 
adjacent to several residential and agricultural properties.  Except for the 
C&O Canal National Historic Park, there are no inventoried historical 
sites within the proposed corridor.  MHT will likely require Catoctin 
Power to undertake a Phase I archeological survey to identify areas within 
the project boundary with potential cultural significance. 

A second preferred pipeline alternative, Route B, diverges from Route A 
at US 15 and follows the right-of-way to the Potomac River.  SHA has 
indicated that if a pipeline along US 15 is determined to be the most viable 
option, then prior to construction the SHA would require an agreement 
with Catoctin Power that would assign financial responsibility for the 
relocation of the pipeline if any future improvements to US 15 are 
required.  The proposed corridor traverses MD 464 and the CSX railroad 
line.  Construction impacts would be avoided by boring under these 
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facilities.  Catoctin Power has submitted that the land in this segment is 
owned by the Maryland SHA.  However, SHA ownership of an easement 
through the C&O Canal National Historical Park is disputed by the 
National Park Service, and definitive documentation of ownership has not 
been produced.  Therefore, part of the corridor may be contained within 
the C&O Canal National Historic Park.  The terminus of the corridor is 
below the Potomac River Bridge, which is listed in the Maryland 
Inventory of Historic Places.  MHT has not yet made a determination of 
adverse effect on the Potomac River Bridge from the proposed facilities.  
Otherwise, there are no known archeological or historical resources within 
the corridor. 

Total acreage of forested habitat along Route A is approximately 2.7 acres 
and has 39 small wetland areas which would be impacted.  Total acreage 
of forested habitat along Route B is approximately 0.53 acres and has 23 
small wetland areas which would be impacted.  Exact acreages of 
wetlands impacted are not yet available for analysis.  No impacts to 
threatened or endangered species are expected along either route.   

Because the secondary water supply and discharge alternative utilizes the 
Potomac River, all proposed routes (with the possible exception of Route 
B) go through the C&O Canal National Historical Park.  As a result, 
construction and operation of a water supply and discharge pipeline will 
require a permit from the NPS, which is currently reviewing the 
application.  The NPS will likely require Catoctin Power to conduct an 
Environmental Assessment or an Environmental Impact Statement to 
assess impacts on the C&O Canal National Historical Park.     

The uncertainties and constraints associated with Catoctin Power’s 
preferred pipeline routes leads the State to recommend that it expand the 
pipeline routes under consideration.   Minimizing impacts to the park 
suggests that other alternatives downstream from Catoctin Power’s 
preferred pipeline routes may be viable.  This would allay NPS concerns 
regarding use of the towpath for service vehicle access and fuel storage for 
the backup generator.  Construction impacts on the park would also be 
minimized if lateral boring methods are used to install the pipeline under 
the CSX railroad line, C&O Canal and park between the pump house and 
intake structure since the construction staging area and most construction 
equipment would be outside the park. 

Above-ground facilities associated with the water supply and wastewater 
discharge pipelines could also affect resource values associated with the 
Potomac River which, in Frederick and Montgomery counties, is part of 
the Maryland Scenic and Wild Rivers System.  Impacts will depend upon 
the design of intake and discharge structures and the location of the pump 
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house, which has not been finalized.  Catoctin Power has committed to 
design the pump station building to minimize visual impacts and noise, 
which would mitigate its effect on the river.   

8.6  SOCIOECONOMIC AND CULTURAL IMPACTS 

8.6.1  Socioeconomic Impacts 

Employment and income impacts from construction of the proposed 
facility would be modest relative to the economy of Frederick County, 
amounting to 431 person-years of employment and more than $20 million 
of income annually over the construction period.   Although some 
construction workers would be drawn from West Virginia, western 
Maryland, and perhaps Pennsylvania, much of the labor force would be 
drawn from the Washington MSA.  Operation of the facility would have a 
small, though permanent effect upon the Maryland economy.  Neither 
construction nor operation is expected to have any effect on the 
population and housing trends of Frederick County.   

During construction, the labor force would average 175 workers but 
would grow to 450 during the summer of 2006, and would add commuter 
traffic to local roads in the early morning and afternoon. Delivery trucks 
would arrive throughout the day to bring in materials and equipment.  
The site would be accessed from a new driveway off Manor Woods Road.  
With much of the labor force commuting from the Washington 
Metropolitan Statistical Area, most vehicles would travel on MD 85, 
English Muffin Way, New Design Road and Manor Woods Road.  Trucks 
plus vehicular traffic from the south and west would access the site from 
US 15 via Mountville Road, Ballenger Creek Pike and Manor Woods Road, 
which is also Eastalco’s designated truck route. 

Data are insufficient to reliably estimate levels of service (LOS) on local 
road segments and intersections, particularly in the vicinity of New 
Design Road and English Muffin Way, and the baseline traffic growth 
estimate used by Catoctin Power may be too low given recent and 
anticipated residential growth the Adamstown Region.  The traffic 
distribution assumptions Catoctin Power used to estimate congestion is 
flawed and its conclusion that all road segments affected by construction 
traffic would continue to operate at an acceptable level of service, while 
plausible, is not based on a valid input data.   

Furthermore, after Catoctin Power’s capacity analysis was completed, the 
geometry of the intersection between New Design Road and English 
Muffin Way was changed to provide an entrance into the Wellington 
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Trace subdivision.  As this intersection was estimated to be the most 
critically affected in the afternoon peak period during peak construction 
activities, PPRP does not concur with Catoctin Power’s findings that all 
intersections impacted by construction traffic will continue to operate at 
an acceptable level of service.  Catoctin Power has indicated that it is 
updating its traffic study, but the study has not been released as of the 
date of this filing. 

Inspection of intersections within probable commuting routes from the 
construction site suggests that the intersection of English Muffin Way and 
New Design Road could be congested in the morning peak hour, since 
construction traffic would be turning left against a predominant 
northbound traffic flow on New Design Road and outbound traffic from 
Wellington Trace. Delays at this intersection could potentially encourage 
construction worker traffic to divert southbound on MD 85 to Manor 
Woods Road instead of turning onto English Muffin Way to New Design 
Road, increasing traffic through the Buckeystown Historic District and 
over an at-grade crossing of the CSX railroad line on Manor Woods Road.   

Two roadway construction projects are scheduled to occur during facility 
construction that could affect traffic flows – one converting English 
Muffin Way between MD 85 and New Design Road to a four-lane 
undivided arterial, and the other replacing a weight-restricted bridge on 
Ballenger Creek Pike, which on the expected truck route to the facility. 

Traffic impacts associated with facility operation are not expected to be 
significant.  However, tanker trucks would deliver aqueous ammonia one 
or two times each week.  Although there are no prescribed truck routes in 
Frederick County, PPRP believes that Eastalco’s designated truck route, 
connecting US 15 to the facility via  Mountville Road, Ballenger Creek 
Pike, and Manor Woods Road, is a preferred route because of low traffic 
volumes and the absence of sensitive receptors such as schools or housing 
developments near the rights-of-way.  Accident statistics as well as the 
risk analysis prepared by PPRP suggest that aqueous ammonia transport 
is not likely to pose a significant hazard to residents of the area, 
particularly if Eastalco’s prescribed truck route is followed. 

The facility would occupy about 20 acres within a 2,200-acre industrial 
zone owned by Eastalco.  The site is zoned General Industrial (GI).  The 
Frederick County Zoning Ordinance defines electrical service supply as 
nongovernmental utilities, which are permitted in the GI zoning district as 
a Principal Permitted Use, subject to Site Development Plan approval.  
Even though Maryland’s CPCN process preempts county zoning, the 
development of the project is consistent with local zoning.   
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The project site is situated on a gently rolling plain between elevated 
terrain east of the Monocacy River, and the Catoctin Mountain ridgeline. 
In addition, Sugarloaf Mountain lies southeast of the proposed site near 
the Montgomery Country border. Although the area around the proposed 
site is visible from some elevated locations, these are “far” views, which 
reduce the acuity of tall structures and bring other environmental and 
man-made features into perspective.   Prominent structures associated 
with the facility would be visible from several “near” views where visual 
acuity is greater, but most of these views are from the southeast. Views 
from this direction are largely intercepted by Eastalco buildings and 
stacks. Trees and other vegetation, plus residential and other man-made 
structures are expected to intercept “near” views of the facility from many 
other perspectives.  Facility structures would be most visible to the 
northwest, along Ballenger Creek Pike near its intersection with Manor 
Woods Road, where terrain elevation rises slightly and there is little 
intervening vegetation.  

Visual impacts from the proposed facility should affect few locations and 
should be marginalized by other man-made structures in the area. 
However, views from some locations to the northeast, particularly Saint 
Matthews Evangelical Lutheran Church, could be adversely affected by 
the facility.  These impacts could be mitigated by both on and off-site 
vegetative buffers.  Catoctin Power has proposed that the Catoctin facility 
would utilize the minimum lighting required to satisfy state and federal 
safety requirements. This should avoid undue glare onto adjoining 
properties.   

Fiscal effects would be mildly positive to Frederick County and the State 
of Maryland during the construction period, amounting to $4.7 million in 
state and $1.4 million in county tax revenues.  Tax revenue impacts from 
facility operations would benefit both state and county coffers.  Property 
tax revenues from the facility would amount to $397,000 (2004 dollars) in 
the first year of operation, declining to about $144,000 after 20 years as 
buildings and building improvements are depreciated. 

Net revenues (marginal tax revenues minus public expenditures and state 
aid foregone) would be positive to both the State and Frederick County 
even though county property tax revenues do not benefit from a business 
personal property tax component.  No expenditures for public services are 
expected to be required from state or county governments if the project is 
developed as planned.  The proposed location for the facility satisfies 
Frederick County’s adequacy guidelines for fire and rescue services.  
Periodic service requirements during construction, such as police for 
traffic control and public roadway improvements at the driveway to the 
facility would be funded by the Applicant.  The increase in utility 
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operating real property attributable to the proposed facility would reduce 
the share of state funds based on wealth equalized formulas flowing to the 
Frederick County, but forgone revenues would be substantially less than 
property tax revenues the facility would generate for the county. 

8.6.2  Cultural Impacts 

Construction of the proposed facility would disturb approximately 20 
acres for hosting facility structures and supporting infrastructure and 
another 20 acres for construction laydown.  There are no known 
archeological sites in or around the proposed project area and the MHT 
has concluded from a review of topographical and historical maps that 
there is little likelihood that the area contains significant archeological 
properties.  Consequently, no archeological investigations are warranted 
for the project site. 

Some historical properties are within the area of potential effect of the 
proposed facility.  Construction impacts would be infrequent, temporary 
and largely confined to the Eastalco property.  Some construction 
machinery might be visible, but views are already affected by Eastalco’s 
buildings and stacks. 

Operational impacts on historic properties would be primarily visual, 
although most views of the facility would be “far” views toward an 
already industrialized location that is accompanied by patches of 
suburban sprawl.  Of the historical sites within the area of potential effect, 
nearby properties northwest of the site would be most affected because of 
their proximity and vantage on slightly elevated terrain.  Although the 
presence of Eastalco, overhead transmission lines and nearby light 
industrial facilities mitigate the marginal visual effect of the proposed 
facility, PPRP does not concur that there will be no adverse effect on 
historic properties from construction and operation of the project.  These 
could be addressed in a visual mitigation plan.  That there exists a 
possible association of some properties in the county with the 
Underground Railroad does not affect the cultural impact assessment. 

8.7   NOISE IMPACTS  

PPRP evaluated the potential impact to nearby receptors that would result 
from construction and operation of the proposed Catoctin Power facility.  
The nearest property boundary is about 550 meters (1,800 feet) from the 
power block of the combined cycle facility.  However, the adjacent 
property at that point, currently in agricultural production, is designated 
for future light industrial use in the county’s comprehensive plan.  It is 
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very unlikely that residences will ever be located that close to the 
proposed facility.  The closest existing residential receptor is about 1,100 
meters (3,600 feet) from the proposed facility. 

Based on projection of noise to potential receptor locations around the 
property boundary, construction noise will meet both State and county 
regulatory standards for allowable noise levels, provided that major 
construction activities are limited to the hours between 7 a.m. and 7 p.m.  
As proposed in the CPCN application, Catoctin Power should provide 
advance notice to nearby residents of the expected schedule for steam 
venting, which will produce high-intensity sound for brief periods during 
construction. 

The proposed combined cycle facility is expected to be audible at the 
closest receptor locations, although it will not exceed numerical standards 
established by Frederick County and the State of Maryland.  The 
combined cycle facility will generate a fairly constant sound pressure level 
during its hours of operation, representing a constant increase in the noise 
floor.  Under existing ambient conditions around the Eastalco property, 
the noise floor currently ranges from about 37 to 45 dBA.  With the 
addition of the proposed generating units, these minimum noise levels 
may increase by up to 8 dBA. 

Because the calculation methodology does not take into account 
atmospheric and ground absorption, these projections of future noise from 
the proposed units are conservatively high.  We expect that actual sound 
pressure levels caused by the facility will be somewhat lower, and the 
corresponding impacts (increases over ambient) will be less.   

The applicant should update the analysis of noise impacts before the plant 
begins operation.  This updated analysis should take into account the 
actual vendor specifications for all major noise-generating plant 
components (turbines, stacks, fans, transformers, etc.), as well as all noise 
control measures that have been incorporated into the design.  The 
applicant will further be required to conduct noise monitoring after the 
facility begins operation, to verify that the facility is operating in 
compliance with applicable State and local noise regulations.   
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APPENDIX A  
RECOMMENDED CPCN CONDITIONS 

 
CASE NO. 8997 

 
CATOCTIN POWER, LLC 

 
 
General  
 
 
1. Except as otherwise provided for in the following provisions, the application for the 

Certificate of Public Convenience and Necessity (CPCN) is considered to be part of 
this CPCN for the Catoctin Power Project.  The application consists of the original 
application received by the Maryland Public Service Commission (PSC) on February 
25, 2004 and subsequent amendments provided in testimony filed by Catoctin Power, 
LLC (Catoctin Power) on June 3, 2004, August 20, 2004, August 26, 2004, and 
December 23, 2004.  Construction of the facility shall be undertaken in accordance 
with the CPCN application and subsequent amendments.  If there are any 
inconsistencies between the conditions specified below and the application, the 
conditions in this CPCN shall take precedence; if CPCN conditions incorporate federal 
or state laws through paraphrased language, where there is any inconsistency 
between the paraphrased language and the actual state or federal laws being 
paraphrased, the applicable federal or state laws shall take precedence.   

2. If any provision of this CPCN shall be held invalid for any reason, the remaining 
provisions shall remain in full force and effect and such invalid provision shall be 
considered severed and deleted from this CPCN.  

Air Quality 
 
I.  General Air Quality Requirements 
 
3. Except as otherwise provided for in the following provisions, the application for the 

Certificate of Public Convenience and Necessity (CPCN) is considered to be part of 
this CPCN for the Catoctin Power Project.  The application consists of the original 
application received by the Maryland Public Service Commission (PSC) on February 
25, 2004 and subsequent amendments.  Construction of the facility shall be 
undertaken in accordance with the CPCN application and subsequent amendments.  
If there are any inconsistencies between the conditions specified below and the 
application, the conditions in this CPCN shall take precedence.  In the application, 
estimates of dimensions, volumes, emission rates, operating rates, feed rates and 
hours of operation are not deemed to constitute enforceable numeric limits except to 
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the extent that they are necessary to make a determination of compliance with 
applicable regulations.  

 
4. The application for a CPCN includes the application for Prevention of Significant 

Deterioration (PSD) approval, Nonattainment Area New Source Review (NA-NSR) 
approval, and air quality construction permits.  The CPCN serves as the PSD 
approval, NA-NSR approval, and air quality construction permit and does not 
constitute the permit to construct or approvals until such time as Catoctin Power has 
provided documentation demonstrating that nitrogen oxides (NOx) emission offsets 
totaling at least 249 tons and volatile organic compound (VOC) emission offsets 
totaling at least 39 tons have been obtained and approved by the Maryland 
Department of the Environment and are federally enforceable. 

 
5. For air permitting purposes, the Catoctin Power Project shall include: 1) two, GE 

Model 7FA, natural gas-fired combustion turbines with dry low-NOx combustors, 
duct burners rated at 577 million Btu per hour (MMBtu/hr, higher heating value) heat 
recovery steam generating units (HRSGs) equipped with selective catalytic reduction 
(SCR) and oxidation catalyst systems, and a steam turbine, combined plant rated at 
nominal 600 megawatt; 2) one nominal 1,000-kilowatt, EPA Tier 1-rated diesel-fired 
emergency diesel generator; 3) one nominal 350-kilowatt, EPA Tier 1-rated diesel-fired 
emergency diesel generator at the water supply pump house; 4) one 370-horsepower, 
diesel-fired firewater pump engine; and 4) one multi-cell cooling tower equipped with 
drift eliminators. 
 

6. Definitions: 
 

a) “Commence” as applied to the construction of the Catoctin Power Project means 
that the owner or operator either has: 
 
i. Begun, or caused to begin, a continuous program of actual on-site construction of 

the source, to be completed within a reasonable time; or 
 
ii. Entered into binding agreements or contractual obligations which cannot be 

canceled or modified without substantial loss to the owner or operator, to 
undertake a continuous program of actual construction or modification of the 
source to be completed within a reasonable time. 
 

b) "Startup" shall be defined as the period of time from initiation of combustion firing 
until the unit reaches at least 60% load.  Periods of cold startup shall last no more 
than 4 hours; periods of warm/hot startup shall last no more than 2 hours. 
 

c) "Shutdown" is defined as that period of time that the turbine output is lowered with 
the intent to shut down, beginning at the point at which the load drops below 60%.  
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Periods of shutdown shall last no more than 30 minutes. 
 

d)  “Malfunction” is defined as any sudden, infrequent, and not reasonably preventable 
failure of air pollution control equipment, process equipment, or a process to 
operate in normal or unusual manner.  Failures that are caused in part by poor 
maintenance or careless operation are not malfunctions. 
 

7. Catoctin Power shall construct exhaust stacks for the heat recovery steam generators 
downstream of the construction turbines with a vertical height of at least 160 feet 
above ground level.   

 
8. If any provision of this CPCN shall be held invalid for any reason, the remaining 

provisions shall remain in full force and effect and such invalid provision shall be 
considered severed and deleted from this CPCN.   

 
9. Representatives of the Maryland Department of the Environment (MDE) and the 

Frederick County Health Department shall be afforded access to the Catoctin Power 
facility at any reasonable time to conduct inspections and evaluations necessary to 
assure compliance with the CPCN requirements.  Catoctin Power shall provide such 
assistance as reasonably may be necessary to conduct such inspections and 
evaluations by such representatives of MDE effectively and safely, which may include 
but need not be limited to the following:   

a) inspecting construction authorized under this CPCN; 
 
b) sampling any materials stored or processed on site, or any waste, or discharge into 

the environment; 
 
c) inspecting any monitoring or recording equipment required by this CPCN or 

applicable regulations; 
 
d) having access to or copying any records required to be kept by Catoctin Power 

pursuant to this CPCN or applicable regulations;  
 
e) obtaining any photographic documentation and evidence; and 

 
f)    determining compliance with the conditions and regulations specified in the 

CPCN. 
 
10. This CPCN constitutes the PSD approval, the NA-NSR approval, and air quality 

construction permit for the Catoctin Power Project.  In accordance with COMAR 
26.11.02.04B, the air quality provisions expire if, as determined by MDE, Air and 
Radiation Management Administration (ARMA): 
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a) Construction is not commenced within 18 months after the date of issuance of a 
final CPCN; 

 
b) Construction is substantially discontinued for a period of 18 months or more after 

it has commenced; or 
 

c) Construction is not completed within a reasonable period of time after the issuance 
of a final CPCN. 

 
11. At least 60 days prior to the anticipated date of start-up of the combustion turbines, 

Catoctin Power shall submit to ARMA:  

a) An application for a temporary permit to operate; and 
 
b)   The required documentation confirming the acquisition of nitrogen oxides (NOx) 

allowances from sources approved by ARMA for the first ozone season in which 
the facility will operate. 

  
12. All requirements pertaining to air quality that apply to Catoctin Power shall apply to 

all subsequent owners and/or operators of the facility.  In the event of any change in 
control or ownership, Catoctin Power shall notify the succeeding owner/operator of 
the existence of the requirements of this CPCN pertaining to air quality by letter and 
shall send a copy of that letter to MDE ARMA. 

II. Applicable Air Quality Regulations 
 
Facility-wide Requirements 
 
13. The Catoctin Power facility is subject to all applicable federally enforceable State air 

quality requirements including, but not limited to, the following regulations: 
 

a) COMAR 26.11.01.04A-C Requires Catoctin Power to follow test methods in §C of 
this regulation to determine compliance.  ARMA may require Catoctin Power to 
install, use, and maintain monitoring equipment or employ other methods as 
specified by ARMA to determine the quantity or quality, or both, of emissions 
discharged into the atmosphere and to maintain records and make reports on these 
emissions to ARMA in a manner and on a schedule approved by ARMA or the 
control officer. 

 
b) COMAR 26.11.01.05-1 Emissions Statements—Requires Catoctin Power to submit a 

certified, facility-wide emissions statement to ARMA by April 1st of each year.   
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c) COMAR 26.11.01.07C Malfunctions and Other Temporary Increases of 
Emissions—Requires Catoctin Power to report the onset and the termination of the 
occurrence of excess emissions, expected to last or actually lasting for 1 hour or 
more, to ARMA by telephone.   

 
d) COMAR 26.11.02.19A Fee Schedule—Requires Catoctin Power to pay annual Title 

V operating permit fees. 
 

e) COMAR 26.11.03.01 Applicability and General Requirements—Requires Catoctin 
Power to apply for and obtain a Title V (Part 70) operating permit. 

 
f) COMAR 26.11.06.02C(1) Visible Emissions—Prohibits Catoctin Power from 

causing or permitting the discharge of emissions from any installation or building, 
other than water in an uncombined form, which is greater than 20% opacity.  The 
visible emissions standards in §C of COMAR 26.11.06.02C do not apply to 
emissions during startup and process modifications or adjustments, or occasional 
cleaning of control equipment, if: (a) the visible emissions are not greater than 40% 
opacity; and (b) the visible emissions do not occur for more than 6 consecutive 
minutes in any 60-minute period.   

 
g) COMAR 26.11.06.03C(1) Particulate Matter From Unconfined Sources—Prohibits 

Catoctin Power from causing or permitting emissions from an unconfined source 
without taking reasonable precautions to prevent particulate matter from 
becoming airborne. 

 
h) COMAR 26.11.06.03D Particulate Matter From Materials Handling and 

Construction—Prohibits Catoctin Power from causing or permitting any material 
to be handled, transported, or stored, or a building, its appurtenances, or a road to 
be used, constructed, altered, repaired, or demolished without taking reasonable 
precautions to prevent particulate matter from becoming airborne. 

 
i) COMAR 26.11.06.14 Control of PSD Sources—Which prohibits Catoctin Power 

from constructing, modifying, or operating, or causing to be constructed, 
modified, or operated, a Prevention of Significant Deterioration (PSD) source, as 
defined in COMAR 26.11.01.01B(37), which will result in violation of any provision 
of 40 CFR §52.21, 2002 edition, except that the reviewing authority is the 
Department instead of the U.S. EPA Administrator unless otherwise specified in 40 
CFR §52.1116, and the applicable procedures are those set forth in COMAR 
26.11.02. 

 
j) COMAR 26.11.17.03B(3) Requirements for Major New Sources and Modifications, 

General Conditions—Requires Catoctin Power to meet the reasonable further 
progress requirements in §173(a)(1)(A) of the Clean Air Act by obtaining emission 
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reductions (offsets) of the same pollutant from existing sources in the area of the 
proposed source, whether or not under the same ownership, at a minimum ratio of 
1.3 to 1 for sources of NOx and VOCs in Frederick County, Maryland. 

 
14. The Catoctin Power facility is subject to all applicable State-only enforceable air 

quality requirements including, but not limited to, the following regulations: 

a) COMAR 26.11.02.13A(2) Sources Subject to Permits to Operate—Requires Catoctin 
Power to obtain a State Permit to Operate; 

b) COMAR 26.11.02.19C Information Required to be Maintained by Source—
Requires Catoctin Power to maintain records necessary to support the emission 
certification. 

c) COMAR 26.11.02.19D Emission Certification—Requires Catoctin Power to certify, 
as provided at Regulation .02F of this chapter, the actual emissions of regulated air 
pollutants from all installations at the plant or facility.  Certification shall be on a 
form obtained from ARMA and shall be submitted to ARMA not later than April 1 
of the year following the year for which certification is required. An emission 
certification submitted pursuant to this section and which contains all information 
required by COMAR 26.11.01.05-1, for NOx and VOC, satisfies the requirements of 
COMAR 26.11.01.05-1. 

d) COMAR 26.11.06.08 Nuisance—Prohibits Catoctin Power from operating or 
maintaining a source in such a manner that a nuisance is created. 

e) COMAR 26.11.06.09 Odors—Prohibits Catoctin Power from causing or permitting 
the discharge into the atmosphere of gases, vapors, or odors beyond the property 
line in such a manner that a nuisance or air pollution is created. 

15. The Catoctin Power facility is subject to additional requirements pertaining to PM2.5 as 
follows: 

 a) To meet PM2.5 Lowest Achievable Emission Rate (LAER) requirements: 

 i. PM2.5 emissions from each of the combustion turbines, and associated duct 
burners and heat recovery steam generators, except during periods of startup, 
shutdown, and malfunction, shall not exceed 21.1 pounds per hour on a 3-
hour average basis, based on the use of advanced dry low-NOx combustion 
technology and exclusive use of pipeline quality, low sulfur natural gas. 

 ii. The emergency diesel generator at the Catoctin Power facility shall be 
designed to ensure PM2.5 emissions do not exceed 1.2 pounds per hour on a 
3-hour average basis. 
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 iii. The emergency diesel generator at the water supply pump house shall be 
designed to ensure PM2.5 emissions do not exceed 0.4 pounds per hour on a 
3-hour average basis. 

 iv. The firewater pump engine shall be designed to ensure PM2.5 emissions do 
not exceed 0.8 pounds per hour on a 3-hour average basis. 

 v. The cooling tower shall be designed to ensure PM2.5 emissions do not exceed 
0.71 pounds per hour on a 24-hour average basis, based on the application of 
high efficiency drift eliminators to achieve a drift loss rate of at least 0.0005% 
of recirculating water flow. 

 b) Periods of startup and shutdown shall not exceed 680 hours in any consecutive 12-
month period for purposes of complying with Conditions 15(a)(i) and 34. 

 c) Catoctin Power shall obtain offsets for PM2.5 emissions at a minimum ratio of 1 to 
1.  To meet the PM2.5 offset requirement, Catoctin Power shall provide 
documentation demonstrating that federally enforceable emission offsets totaling 
at least 164 tons have been obtained and approved by ARMA within 60 days prior 
to the commencement of operation of the combustion turbines. 

 d) Catoctin Power shall submit a PM2.5 monitoring plan to ARMA at least 60 days 
prior to anticipated startup of any of the combustion turbines describing the 
monitoring, emission factors, or other methods that will be used to determine 
compliance with the limits in Condition 15(a)(i).  ARMA shall approve the plan 
and it will become effective upon startup of the combustion turbines. 

 e) Catoctin Power shall certify actual emissions of PM2.5 from all installations at the 
facility.  Certification shall be submitted to ARMA not later than April 1 of the year 
following the year for which certification is required. 

Combustion Turbines 
 
16. The combustion turbines and associated duct burners and heat recovery steam 
 generators at the Catoctin Power facility are each subject to all applicable federally 
 enforceable State air quality requirements including, but not limited to, the following 
 regulations: 

a) COMAR 26.11.06.12 Control of NSPS Sources—Prohibits Catoctin Power from 
constructing, modifying, or operating, or causing to be constructed, modified, or 
operated, a New Source Performance Standard (NSPS) source as defined in 
COMAR 26.11.01.01C, which results or will result in violation of the provisions of 
40 CFR 60, 2002 edition. 
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b) COMAR 26.11.09.05A(1) Visible Emissions—Except as provided in COMAR 
26.11.09.05A(3), prohibits Catoctin Power from causing or permitting the discharge 
of emissions from any fuel burning equipment, other than water in an uncombined 
form, which is greater than 20% opacity.   

c) COMAR 26.11.09.08G(2) Control of NOx Emissions for Major Stationary Sources, 
Requirements for Fuel-Burning Equipment with a Capacity Factor of 15 Percent or 
Less, and Combustion Turbines with a Capacity Factor Greater than 15 Percent—
Limits Catoctin Power, as the owner/operator of a CT with a capacity factor 
greater than 15%, to an hourly average NOx emission rate of not more than 42 ppm 
when burning gas (dry volume at 15% oxygen) or to meeting applicable 
Prevention of Significant Deterioration limits, whichever is more restrictive.  

d) COMAR 26.11.09.08B(2) Control of NOx Emissions for Major Stationary Sources, 
Demonstration of Compliance—Requires Catoctin Power to demonstrate 
compliance with 26.11.09.08 using data from continuous emissions monitors 
(CEMs). 

e) COMAR 26.11.17.03B(2) Requirements for Major New Sources and Modifications, 
General Conditions—Requires Catoctin Power to meet an emission limitation 
which specifies the lowest achievable emission rate for the source for emissions of 
NOx and VOCs. 

f) COMAR 26.11.29 and .30 NOx Reduction and Trading Program—Requires 
Catoctin Power to hold an allowance for each ton of NOx emissions from the 
combustion turbines by the reconciliation date of November 30 of each calendar 
year.  

g) COMAR 26.11.30.03  NOx Reduction and Trading Program—Requires Catoctin 
Power to follow the policies and procedures relating to Maryland’s NOx Reduction 
and Trading Program.  

17. The combustion turbines are subject to NSPS 40 CFR 60, Subpart GG – Standards of 
Performance for Stationary Gas Turbines, and related provisions of 40 CFR §60.7 and 
§60.8, which contain various requirements for emission limitations, monitoring, 
testing, recordkeeping, and reporting, including but not limited to the following: 

a)  Standard for NOx (40 CFR 60.332(a)(1))— On and after the date on which the 
performance test required by 40 CFR §60.8 is completed, Catoctin Power shall not 
cause to be discharged into the atmosphere any gases that contain NOx in excess of 
75 ppmvd at 15% oxygen on a 1-hr average basis. 

b)  Standard for SO2 (40 CFR 60.333(b))— On and after the date on which the 
performance test required by 40 CFR §60.8 is completed, Catoctin Power shall not 
burn any fuel which contains total sulfur in excess of 0.8 percent by weight.   
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c)  Monitoring of Operations (40 CFR 60.334(e)-(f))—Catoctin Power shall use NOx 
CEMS installed, certified, operated, maintained, and quality-assured as described 
in 40 CFR §60.334(b) to demonstrate compliance with this standard.  
 

d) Monitoring of Operations (40 CFR 60.334((g)) 

i. The parameters that are continuously monitored as described in Condition 
17(c) (from 40 CFR §60.334) and Condition 32 shall be monitored during the 
performance test required under 40 CFR §60.8, to establish acceptable values 
and ranges. Catoctin Power may supplement the performance test data with 
engineering analyses, design specifications, manufacturer's recommendations 
and other relevant information to define the acceptable parametric ranges 
more precisely.  

ii. Catoctin Power shall develop and keep on-site a parameter monitoring plan 
which explains the procedures used to document proper operation of the 
NOx emission controls. The plan shall include the parameter(s) monitored 
and the acceptable range(s) of the parameter(s) as well as the basis for 
designating the parameter(s) and acceptable range(s). Any supplemental data 
that Catoctin Power believes is necessary to clarify or support the plan, such 
as engineering analyses, design specifications, manufacturer's 
recommendations and other relevant information shall be included in the 
plan.  

e)  Monitoring of Operations (40 CFR 60.334(h))—In lieu of monitoring the total sulfur 
content of the fuel being fired in the turbines, Catoctin Power shall demonstrate 
that the fuel meets the definition of natural gas in 40 CFR §60.331(u), as 
demonstrated by one of the methods specified in 40 CFR 60.334(h)(3)(i) or (ii). 

f)  Monitoring of Operations (40 CFR 60.334(j))—Catoctin Power shall submit reports 
of excess emissions and monitor downtime in accordance with 40 CFR 60.7(c).  
Excess emissions shall be reported for all periods of unit operation, including 
startup, shutdown and malfunction.  Periods of excess emissions and monitor 
downtime for the purposes of reports required by 40 CFR 60.7(c) are as outlined in 
40 CFR 60.334(j)(1) for NOx and 40 CFR 60.334(j)(2) for SO2.  All reports required 
under 40 CFR 60.7(c) shall be postmarked by the 30th day following the end of each 
calendar quarter. 

g) Test Methods and Procedures (40 CFR 60.335) 

i. Catoctin Power shall conduct performance tests according to applicable 
requirements in 40 CFR 60.335(a) and 60.335(b)(7); 
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ii. Catoctin Power shall determine compliance with the NOx emissions 
limitation in Condition 17(a) according to applicable procedures in 40 CFR 
60.335(b)(1)-(3).  The 3-run performance test required by 40 CFR 60.8 must be 
performed within +5 percent at 30, 50, 75, and 90-to-100 percent of peak load 
or at four evenly-spaced load points in the normal operating range of the gas 
turbine, including the minimum point in the operating range and 90-to-100 
percent of peak load, or at the highest achievable load point if 90-to-100 
percent of peak load cannot be physically achieved in practice.  

Duct Burners 

18. The duct burners associated with the Catoctin Power combustion turbines are subject 
to NSPS Subpart Da-Standards of Performance for Electric Utility Steam Generating 
Units for Which Construction is Commenced After September 18, 1978, and related 
provisions of 40 CFR §60.7 and §60.8, including, but not limited to the following:   

a) Standard for Particulate Matter (40 CFR 60.42a(a)(1))--On and after the date on 
which the performance test required to be conducted under 40 CFR §60.8 is 
completed, Catoctin Power shall not cause to be discharged into the atmosphere 
from any affected facility any gases which contain filterable particulate matter in 
excess of 13 ng/J (0.03 lb/million Btu) heat input. 

b) Standard for Particulate Matter (40 CFR 60.42a(b))—On and after the date the 
particulate matter performance test required to be conducted under 40 CFR §60.8 
is completed, Catoctin Power shall not cause to be discharged into the atmosphere 
from any affected facility any gases which exhibit greater than 20% opacity (6-
minute average), except for one 6-minute period per hour of not more than 27% 
opacity; 

c) Standard for SO2 (40 CFR 60.43a(b))—On and after the date the performance test 
required to be conducted under 40 CFR §60.8 is completed, Catoctin Power shall 
not cause to be discharged into the atmosphere from any affected facility any gases 
which contain sulfur dioxide in excess of 86 ng/J (0.20 lb/million Btu) heat input; 

d) Standard for NOx (40 CFR 44a(d)(1))—On and after the date on which the initial 
performance test required to be conducted under 40 CFR §60.8 is completed, 
Catoctin Power shall not cause to be discharged into the atmosphere any gases 
which contain nitrogen oxides (expressed as NO2) in excess of 200 nanograms per 
joule (1.6 pounds per megawatt-hour) gross energy output, based on a 30-day 
rolling average, except as provided under 40 CFR §60.46a(k)(1), which states that 
compliance with this NOx standard for the duct burners used in combined cycle 
systems shall be determined by compliance with the following: 
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i. The emission rate (E) of NOx shall be computed using Equation 1 of this 
section: 
 
E = [(Csg x Qsg) - (Cte x Qte)] / (Osg x h)                (Eq. 1) 
Where: 
E = emission rate of NOx from the duct burner, ng/J (lb/Mwh) gross output 
Csg = average hourly concentration of NOx exiting the steam generating unit, 
ng/dscm (lb/dscf) 
Cte = average hourly concentration of NOx in the turbine exhaust upstream 
from duct burner, ng/dscm (lb/dscf) 
Qsg = average hourly volumetric flow rate of exhaust gas from steam 
generating unit, dscm/hr (dscf/hr) 
Qte = average hourly volumetric flow rate of exhaust gas from combustion 
turbine, dscm/hr (dscf/hr) 
Osg = average hourly gross energy output from steam generating unit, J 
(Mwh) 
h = average hourly fraction of the total heat input to the steam generating 
unit derived from the combustion of fuel in the affected duct burner 

ii. Method 7E of 40 CFR Part 60 Appendix A shall be used to determine the NOx 
concentrations (Csg and Cte).  Method 2, 2F or 2G of Appendix A of 40 CFR 
Part 60, as appropriate, shall be used to determine the volumetric flow rates 
(Qsg and Qte) of the exhaust gases. The volumetric flow rate measurements 
shall be taken at the same time as the concentration measurements. 

iii. Catoctin Power shall provide information satisfactory to the Administrator or 
demonstrate the average hourly gross energy output from the steam 
generating unit, and the average hourly percentage of the total heat input to 
the steam generating unit derived from the combustion of fuel in the affected 
duct burner.  

iv. Compliance with the emissions limits under 40 CFR §60.44a (d)(1) is 
determined by the three-run average (nominal 1-hour runs) for the initial and 
subsequent performance tests. 

e) Compliance Provisions (40 CFR 60.46a(a)-(c))—NOx, PM, and SO2 limits in this 
Subpart (herein Condition 18(a)-(d)) shall apply at all times, except during periods 
of startup, shutdown, or malfunction. 

f)    Compliance Provisions (40 CFR 60.46a(e))—After the initial performance test 
required under 40 CFR §60.8, compliance with the SO2 emission limitations under 
40 CFR §60.43a and the NOx emission limitations under 40 CFR §60.44a is based on 
the average emission rate for 30 successive boiler operating days. A separate 
performance test is completed at the end of each boiler operating day after the 
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initial performance test, and a new 30 day average emission rate for both SO2 and 
NOx and a new percent reduction for SO2 are calculated to show compliance with 
the standards. 

g) Compliance Provisions (40 CFR 60.46a(f))— For the initial performance test 
required under 40 CFR §60.8, compliance with the SO2 emission limitations under 
40 CFR §60.43a and the NOx emission limitation under 40 CFR § 60.44a is based on 
the average emission rates for SO2, NOx, and percent reduction for SO2 for the first 
30 successive boiler operating days. The initial performance test is the only test in 
which at least 30 days prior notice is required unless otherwise specified by the 
Administrator. The initial performance test is to be scheduled so that the first 
boiler operating day of the 30 successive boiler operating days is completed within 
60 days after achieving the maximum production rate at which the affected facility 
will be operated, but not later than 180 days after initial startup of the facility. 

h) Compliance Provisions (40 CFR 60.46a(g))—Compliance is determined by 
calculating the arithmetic average of all hourly emission rates for SO2 and NOx for 
the 30 successive boiler operating days, except for data obtained during startup, 
shutdown, malfunction (NOx only), or emergency conditions (SO2 only).  

i) Compliance Provisions (40 CFR 60.46a(i))—Catoctin Power shall calculate NOx 
emissions by multiplying the average hourly NOx output concentration, measured 
according to the provisions of 40 CFR §60.47a(c), by the average hourly flow rate, 
measured according to the provisions of 40 CFR §60.47a(l), and divided by the 
average hourly gross energy output, measured according to the provisions of 40 
CFR §60.47a(k). 

j) Emissions Monitoring (40 CFR 60.47a(c)(1)-(2) and (d)-(f))—A NOx emission CEMS 
operated to meet the ongoing requirements of 40 CFR Part 75, shall be used to 
meet the requirements of this condition.  Catoctin Power shall also meet the 
requirements of 40 CFR §60.49a. Data reported to meet the requirements of 40 CFR 
§60.49a shall not include data substituted using the missing data procedures in 
subpart D of 40 CFR Part 75, nor shall the data have been bias adjusted according 
to the procedures of 40 CFR Part 75. 
 
Catoctin Power shall install, calibrate, maintain, and operate a CEMS, and record 
the output of the system, for measuring the oxygen or carbon dioxide content of 
the flue gases at each location where SOx or NOx emissions are monitored.  CEMS 
operated under this condition are operated and data recorded during all periods of 
operation of the affected facility, including periods of startup, shutdown, 
malfunction or emergency conditions, except for continuous monitoring system 
breakdowns, repairs, calibration checks, and zero and span adjustments, and 
according to procedures in 40 CFR 60.47a.   
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k) Compliance Provisions (40 CFR 60.48a(a)) which requires that in conducting the 
performance tests required in 40 CFR §60.8, Catoctin Power use as reference 
methods and procedures the methods in Appendix A of 40 CFR Part 60 or the 
methods and procedures as specified in 40 CFR 60.48a, except as provided in 40 
CFR §60.8(b); Subpart Da of 40 CFR 60.48a requires that Catoctin Power determine 
compliance with the particulate matter, SO2, and NOx standards through methods 
and procedures as spelled out in sections 40 CFR 60.48a(b), (c) and (d). 

l) Reporting Requirements (40 CFR 60.49a) requires Catoctin Power to submit to the 
Administrator the performance test data for SO2, NOx, and particulate matter 
emissions according to the specifications in 40 CFR 60.49a; and 40 CFR 60.49a(f) 
requires that, for any periods for which opacity, SOx or NOx emissions data are not 
available, Catoctin Power must submit a signed statement indicating if any 
changes were made in operation of the emission control system during the period 
of data unavailability. Operations of the control system and affected facility during 
periods of data unavailability are to be compared with operation of the control 
system and affected facility before and following the period of data unavailability.  

19. The combustion turbines and associated duct burners and heat recovery steam 
generators are subject to all applicable permitting provisions of the Acid Rain 
program under 40 CFR Part 72, including, but not limited to: 

a) Subpart A 72.9(b)(1) requires Catoctin Power, to the extent applicable, to comply 
with monitoring requirements in 40 CFR Part 75; 

b) Subpart A 72.9(c) requires Catoctin Power to hold allowances in the unit’s 
compliance subaccount not less than the total annual emissions of SO2 for the 
previous year and comply with applicable Acid Rain limits for SO2;  

c) Subpart A 72.9(e) requires Catoctin Power to submit a proposed offset plan if 
emission limitations are exceeded; and 

d) Subpart A 72.9(f) requires Catoctin Power, unless otherwise provided, to retain 
required documents for a period of 5 years from the date that the document was 
created.  Documents may include, but are not limited to, certificates of 
representation, emissions monitoring information, copies of reports, compliance 
certifications, and other documentation pertaining to the Acid Rain program. 

20. The combustion turbines and associated duct burners and heat recovery steam 
generators are subject to all applicable monitoring provisions of the Acid Rain 
program under 40 CFR Part 75, including, but not limited to: 

a) Subpart A 75.4(b) which generally requires Catoctin Power, in accordance with 40 
CFR 75.20, to ensure that all applicable monitoring systems for SO2, NOx, carbon 
dioxide (CO2), and volumetric flow required under 40 CFR Part 75 to be installed 
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and all certification tests completed not later than 90 days after the date the unit 
commences commercial operation; 

b) Subpart B 75.10 which generally requires Catoctin Power to measure, as 
applicable, opacity, SO2, NOx, and CO2 emissions; and to ensure that continuous 
emission monitoring systems required by  40 CFR Part 75 meet the equipment, 
installation, and performance specifications in 40 CFR Part 75; and are maintained 
according to the quality assurance and quality control procedures in this part; 

c) Subpart F 75.53(a) which generally requires Catoctin Power to prepare a 
monitoring plan with sufficient information on applicable continuous opacity or 
emissions monitoring systems to demonstrate that all SO2, NOx, CO2 emissions 
and opacity, as required, are monitored and reported; 

d) Subpart F 75.57(a) which requires Catoctin Power to keep a file for each affected 
unit of all measurements, data, reports, and other information required by 40 CFR 
Part 75 in a form suitable for inspection for at least 3 years from the date of each 
record; 

e) Subpart F 75.57(b)-(f) which require Catoctin Power to record various operations, 
emissions, and other information, as specified; and 

f) Subpart G 75.60(a) and (b) which generally require Catoctin Power to comply with 
all reporting requirements, with all signatory requirements of 40 CFR §72.21 of this 
chapter for all submissions, and with all required certifications and reports. 

Emergency Diesel Generators and Firewater Pump Engine 
 
21. The emergency diesel generator and the firewater pump engine at the Catoctin Power 

facility and the emergency diesel generator at the water supply pump house are each 
subject to all applicable federally enforceable State air quality requirements including, 
but not limited to, the following regulations: 

a) COMAR 26.11.09.05B(2)-(4) Visible Emissions Stationary Internal Combustion 
Engine Powered Equipment—Prohibits Catoctin Power from causing or 
permitting the discharge of emissions from any engine:  
 
i. operating at idle at an opacity greater than 10%; or  
 
ii. at conditions other than idle at an opacity greater than 40%.   
 
Exceptions:   
 
Condition 21(a)(i) does not apply for a period of 2 consecutive minutes after a 
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period of idling of 15 consecutive minutes for the purpose of clearing the exhaust 
system; and does not apply to emissions resulting directly from cold engine 
startup and warm-up for the following maximum periods: (i) Engines that are 
idled continuously when not in service: 30 minutes; (ii) All other engines: 15 
minutes;  
 
Conditions 21(a)(i) and (ii) do not apply while maintenance, repair, or testing is 
being performed by qualified mechanics.  

b) COMAR 26.11.09.07A(1)(c) Control of Sulfur Oxides from Fuel Burning 
Equipment—Prohibits Catoctin Power from burning, selling, or making available 
for sale any fuel with a sulfur content by weight in excess of 0.3% for distillate fuel 
oils. 

c) COMAR 26.11.17.03B(2) Requirements for Major New Sources and Modifications, 
General Conditions—Requires Catoctin Power to meet an emission limitation 
which specifies the lowest achievable emission rate for the source for emissions of 
NOx and VOCs. 

Cooling Tower 
 
22. The cooling tower at the Catoctin Power facility is subject to all applicable federally 

enforceable State air quality requirements including, but not limited to, the following 
regulations: 

a) COMAR 26.11.06.02C(1) Visible Emissions—Prohibits Catoctin Power from 
causing or permitting the discharge of emissions from any installation or building, 
other than water in an uncombined form, which is greater than 20% opacity.  The 
visible emissions standards in §C of this regulation do not apply to emissions 
during startup and process modifications or adjustments, or occasional cleaning of 
control equipment, if:  (a) the visible emissions are not greater than 40% opacity; 
and (b) the visible emissions do not occur for more than 6 consecutive minutes in 
any 60-minute period. 

b) COMAR 26.11.06.03B(1)(a) Particulate Matter (confined sources)—Prohibits 
Catoctin Power from causing or permitting particulate matter emissions to be 
discharged from any source in excess of 0.05 gr/scfd (115 kg/dscm).  

 
III. BACT Requirements 
 
23. Catoctin Power shall employ the following Best Available Control Technology (BACT) 

to control emissions of particulate matter (PM10), carbon monoxide (CO), sulfur 
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dioxide (SO2), and nitrogen oxides (NOx) from the combustion turbines and associated 
duct burners and heat recovery steam generators.  

a) Emissions shall not exceed the following BACT standards, except during periods 
of startup, shutdown and malfunction: 

 
Pollutant 

Emission Limit Not to Exceed: To be Achieved By: 

SO2 6.7 pounds per hour on a monthly 
average basis 

Exclusive use of pipeline quality 
natural gas with a maximum sulfur 
content of less than 0.01 grain per 
dry standard cubic foot (“Low 
Sulfur Natural Gas”) 

PM10 21.1 pounds per hour on a 3-hour 
average basis 

Advanced DLN combustion design 
and exclusive use of pipeline 
quality, Low Sulfur Natural Gas 

CO 2.0 ppmvd corrected to 15 percent 
oxygen* on a 3-hour average basis 
without duct firing, and 3.0 
ppmvd corrected to 15 percent 
oxygen on a 3-hour average basis 
when duct firing. 

Advanced DLN combustion design 
and operation of an oxidation 
catalyst system within the heat 
recovery steam generator 

NOx 2.0 ppmvd corrected to 15 percent 
oxygen on a 1-hour average basis 
without duct firing, and 2.5 
ppmvd corrected to 15 percent 
oxygen on a  
1-hour average basis when duct 
firing. 

Exclusive use of pipeline quality, 
Low Sulfur Natural Gas; low-NOx 
burners on the duct burners; and 
operation of a selective catalytic 
oxidation system within the heat 
recovery steam generator 

*ppmvd, 15 percent oxygen = parts per million on a dry weight basis, corrected to 15 
percent oxygen.  
 

b)  Periods of startup and shutdown shall not exceed 680 hours in any consecutive 12-
month period for purposes of complying with Conditions 23 and 34.  
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24. Catoctin Power shall design the nominal 1,000-kilowatt emergency diesel generator at 
the Catoctin Power facility to meet the following Best Available Control Technology 
(BACT) standards for sulfur dioxide (SO2), particulate matter (PM10), carbon 
monoxide (CO), and nitrogen oxides (NOx).  The generator will be designed to meet 
Tier 1 offroad diesel engine standards.  Emissions from the unit shall be designed to 
achieve the following BACT emission limits: 

Pollutant Emission Limit Not to Exceed: To be Achieved By: 

SO2 0.49 pounds per hour on a 3-
hour average basis 

Low sulfur (<0.05% sulfur by weight) 
fuel and a limit on operations of no 
more than 200 hours during any 
consecutive 12-month period 

PM10 1.18 pounds per hour on a 3-
hour average basis  

Low sulfur (<0.05% sulfur by weight) 
fuel and a limit on operations of no 
more than 200 hours during any 
consecutive 12-month period 

CO 25.11 pounds per hour on a 3-
hour average basis 

Good combustion practices and a 
limit on operations of no more than 
200 hours during any consecutive 12-
month period 

NOx 20.4 pounds per hour on a 3-
hour average basis 

Good combustion practices and a 
limit on operations of no more than 
200 hours during any consecutive 12-
month period 

 

25. Catoctin Power shall design the nominal 350-kilowatt emergency diesel generator at 
the water supply pump house to meet the following Best Available Control 
Technology (BACT) standards for sulfur dioxide (SO2), particulate matter (PM10), 
carbon monoxide (CO), and nitrogen oxides (NOx) from the emergency diesel 
generator.  The generator will be designed to meet Tier 1 offroad diesel engine 
standards.  Emissions from the unit shall be designed to achieve the following BACT 
emission limits: 
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Pollutant Emission Limit Not to Exceed: To be Achieved By: 

SO2  0.17 pounds per hour on a 3-
hour average basis 

Low sulfur (<0.05% sulfur by weight) 
fuel and a limit on operations of no 
more than 200 hours during any 
consecutive 12-month period 

PM10 0.41 pounds per hour on a 3-
hour average basis  

Low sulfur (<0.05% sulfur by weight) 
fuel and a limit on operations of no 
more than 200 hours during any 
consecutive 12-month period 

CO 8.8 pounds per hour on a 3-hour 
average basis 

Good combustion practices and a 
limit on operations of no more than 
200 hours during any consecutive 12-
month period 

NOx 7.1 pounds per hour on a 3-hour 
average basis 

Good combustion practices and a 
limit on operations of no more than 
200 hours during any consecutive 12-
month period 
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26. Catoctin Power shall design the firewater pump engine to meet the following Best 
Available Control Technology (BACT) standards for particulate matter (PM10), 
carbon monoxide (CO), sulfur dioxide (SO2), and nitrogen oxides (NOx) from the 
firewater heater engine.  Emissions shall be designed to achieve the emission limits: 

Pollutant Emission Limit Not to Exceed: To be Achieved By: 

SO2  0.13 pounds per hour on a 3-
hour average basis 

Low sulfur (<0.05% sulfur by weight) 
fuel and a limit on operations of no 
more than 100 hours during any 
consecutive 12-month period 

PM10 0.81 pounds per hour on a 3-
hour average basis  

Low sulfur (<0.05% sulfur by weight) 
fuel and a limit on operations of no 
more than 100 hours during any 
consecutive 12-month period 

CO 2.5 pounds per hour on a 3-hour 
average basis 

Good combustion practices and a 
limit on operations of no more than 
100 hours during any consecutive 12-
month period 

NOx 11.5 pounds per hour on a 3-
hour average basis 

Good combustion practices and a 
limit on operations of no more than 
100 hours during any consecutive 12-
month period 

 

27. Catoctin Power shall design the cooling tower to meet the following Best Available 
Control Technology (BACT) standards for particulate matter (PM10) from the cooling 
tower.  Emissions shall be designed to achieve the following BACT emission limits: 
 

Pollutant Emission Limit Not to Exceed: To be Achieved By: 

PM10 0.71 pounds per hour on a 24-hour 
average basis  

High efficiency drift eliminators to 
achieve a drift loss rate of at least 
0.0005% of recirculating water flow 

PM 2.81 pounds per hour on a 24-hour 
average basis  

High efficiency drift eliminators to 
achieve a drift loss rate of at least 
0.0005%of recirculating water flow 
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IV.  LAER Requirements 
 
28. Emissions from the combustion turbines and associated duct burners and heat 

recovery steam generators shall meet the following Lowest Achievable Emission Rate 
(LAER) standards, except during periods of startup, shutdown, and malfunction: 

a) NOx emissions shall not exceed 2.0 parts per million on a dry weight basis 
(ppmvd), corrected to 15 percent oxygen on a 1-hour average basis without duct 
firing, and 2.5 ppmvd corrected to 15 percent oxygen on a 1-hour average basis 
when duct firing. 

b) VOC emissions shall not exceed 0.7 parts per million on a dry weight basis 
(ppmvd), corrected to 15 percent oxygen, on a 3-hour average basis without duct 
firing, and 1.3 parts per million on a dry weight basis (ppmvd), corrected to 15 
percent oxygen, on a 1-hour average basis when duct firing. 

c) Periods of startup and shutdown shall not exceed 680 hours in any consecutive 12-
month period for purposes of complying with Conditions 28 and 34. 

29. Emissions from the emergency diesel generator at the Catoctin Power facility shall be 
designed to meet the following emission limits to meet Lowest Achievable Emission 
Rate (LAER) standards: 

a) NOx emissions shall not exceed 20.4 pounds per hour on a 3-hour average basis. 

b) VOC emissions shall not exceed 1.5 pounds per hour on a 3-hour average basis. 

30. Emissions from the emergency diesel generator at the water supply pump house shall 
be designed to meet the following emission limits to meet Lowest Achievable 
Emission Rate (LAER) standards: 

a) NOx emissions shall not exceed 7.1 pounds per hour on a 3-hour average basis. 

b) VOC emissions shall not exceed 0.5 pounds per hour on a 3-hour average basis. 

31. Emissions from the firewater pump engine shall be designed to meet the following 
emission limits to meet Lowest Achievable Emission Rate (LAER) standards: 

a) NOx emissions shall not exceed 11.5 pounds per hour on a 3-hour average basis. 

b) VOC emissions shall not exceed 0.9 pounds per hour on a 3-hour average basis. 
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V.  Other Emissions and Operating Restrictions     
 

32. Catoctin Power shall limit emissions of ammonia resulting from unreacted ammonia 
(ammonia slip) emitted from the SCR to 10 parts per million by volume, dry basis, 
corrected to 15 percent oxygen.  Compliance with the ammonia slip limit shall be 
determined based on a twenty-four hour block average basis. 

a) Compliance with the ammonia slip limit shall be demonstrated by using the 
following calculation procedure; 

ammonia slip ppmvd@15% O2 = ((a-(bxc/1,000,000)) x 1,000,000/b) x d 
where: 
a = ammonia injection rate (lb/hr)/17lb/lb-mole), 
b = dry exhaust gas flow rate (lb/hr)/29(l/lb-mole), 
c = change in measured NOx concentration ppmv at 15% O2 across catalyst, and 
d = correction factor. 
 
The correction factor shall be derived during compliance testing by comparing the 
measured and calculated ammonia slip. 
 

b) Alternatively, permittee may request permission from ARMA to utilize a 
continuous in-stack ammonia monitor acceptable to ARMA to monitor 
compliance. 

 
c) Catoctin Power shall maintain records of ammonia slip monitoring onsite available 

for review by ARMA upon request. 
 

33. The combustion turbines and associated duct burners and heat recovery steam 
generators shall be limited to the following: 

a) Operation of each duct burner shall not exceed 577 million Btu per hour 
(MMBtu/hr, higher heating value) each, and 2,308,000 million Btu during any 
consecutive 12-month period.  

b) Each duct burner shall operate for no more than 4,000 hours during any 
consecutive 12-month period. 

c) The duct burners shall not operate during periods of startup or shutdown. 

34. Emissions from the combustion turbines and associated duct burners and heat 
recovery steam generators shall not exceed the following during any consecutive 12-
month period, including emissions during periods of startup and shutdown: 
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Pollutant 

Emission Limit  
(1 combustion 

turbine) 

Emission Limit  
(2 combustion 

turbines) 
Particulate Matter (PM10) 80.5 tons per year 161.0 tons per year 
Particulate Matter (PM) 80.5 tons per year 161.0 tons per year 
Particulate Matter (PM2.5) 80.5 tons per year 161.0 tons per year 
Sulfur Dioxide (SO2) 25.5 tons per year 51.1 tons per year 
Nitrogen Oxides (NOx) 94.2 tons per year 188.4 tons per year 
Carbon Monoxide (CO) 64.9 tons per year 129.8 tons per year 
Volatile Organic Compounds (VOCs) 14.9 tons per year 29.8 tons per year 
Sulfuric Acid Mist 2.3 tons per year 4.6 tons per year 

 
 
35. Facility-wide emissions shall be limited to the following in any consecutive 12-month 

rolling period: 

Pollutant Emission Limit 
Particulate Matter (PM10)  164.4 tons per year 
Particulate Matter (PM)  173.6 tons per year 
Particulate Matter (PM2.5)   164.4 tons per year 
Sulfur Dioxide (SO2) 51.1 tons per year 
Nitrogen Oxides (NOx) 191.7 tons per year 
Carbon Monoxide (CO) 133.3 tons per year 
Volatile Organic Compounds (VOC) 30.0 tons per year 

 
 
VI. Testing 
 
36. Catoctin Power shall submit a monitoring plan to ARMA at least 60 days prior to 

anticipated startup of any of the combustion turbines and cooling tower describing 
the monitoring, emission factors, or other methods that will be used to i) determine 
compliance with the BACT and LAER limits in Conditions 23, 27 and 28; ii) determine 
compliance with the ammonia slip limits in Condition 32; and iii) to calculate 
emissions during startup and shutdown events for purposes of complying with 
Conditions 23, 27, 28, and 34.  ARMA shall approve the plan and it will become 
effective upon startup. 
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37. At least 30 days prior to conducting any compliance stack test, Catoctin Power shall 
submit a test protocol to ARMA for review and approval.   

a) Compliance stack testing shall be conducted in accordance with ARMA Technical 
Memorandum (TM) 91-01, "Test Methods and Equipment Specifications for 
Stationary Sources" (January 1991), as amended by Supplement 1 (1 July 1991), 40 
CFR 51, 40 CFR 60, or subsequent test protocols approved by ARMA.   

b) Compliance testing for PM and PM10 emissions from the combustion turbines 
shall be conducted according to EPA Method 8 and EPA Method 202.  As part of 
the test protocol, Catoctin Power shall present a methodology for PM2.5 emissions. 

c) Test ports shall be located in accordance with TM 91-01 (January 1991), or 
subsequent or alternative measures approved by ARMA. 

38. Compliance stack testing of the combustion turbines shall be conducted within 180 
days after initial startup to quantify pollutant emissions and demonstrate compliance 
with the emission limits specified in the CPCN for the following pollutants: NOx, SO2, 
PM10, PM2.5, and CO. 

 
39. Testing of the combustion turbines shall be performed when operating at a minimum 

of 90% of the design turbine load for compressor inlet conditions.  If testing cannot be 
performed at the minimum turbine load, then the actual turbine load during testing 
shall become the allowable permitted turbine load. 

 
40. In accordance with COMAR 26.11.01.04A, Catoctin Power may be required by ARMA 

to conduct additional stack tests to determine compliance with COMAR Title 26, 
Subtitle 11.  This testing will be done at a reasonable time. 

 
41. Catoctin Power shall meet applicable Compliance Assurance Monitoring 

Requirements of 40 CFR Part 64 for emissions of NOx, CO, and VOCs from the 
combustion turbines. 
 

VII. Recordkeeping and Reporting 
 
42. Catoctin Power shall submit a report to ARMA to be postmarked by the 30th day 

following the end of each calendar quarter that: 
  
a) Summarizes separately the date, time, and duration of each startup, shutdown, or 

malfunction that occurred at each combustion turbine during the prior period for 
the purposes of complying with Conditions 15, 23, 28, 34, and 35.  The report shall 
include total monthly and consecutive 12-month total hours of startup, shutdown, 
and malfunction for each combustion turbine; 

 



   24

b) Summarizes the monthly and consecutive 12-month total emissions of PM, PM10, 
PM2.5, SO2, NOx, CO, VOCs, and sulfuric acid mist separately for each combustion 
turbine and for total emissions of those pollutants facility-wide. 

 
43. Within 60 days after completing the initial stack tests, Catoctin Power shall provide 

ARMA copies of the testing results. 
 
44. Final results of each compliance stack test must be submitted to ARMA within 60 days 

after completion of the test.  Analytical data shall be submitted to ARMA directly 
from the emission testing company. 

 
45. Catoctin Power shall furnish written notification to ARMA and EPA of the following 

events:  
 

a) the date construction commenced within 30 days after such date; 
 
b) the anticipated startup date, not more than 60 or less than 30 days prior to such 

date; 
 
c) the actual startup date within 15 days after such date; and 
 
d) the anticipated date of compliance stack testing at least 30 days prior to such date. 

 
46. Catoctin Power shall certify the actual emissions of regulated pollutants from the 

facility.  
 

a) Certification shall be on a form obtained from ARMA and shall be submitted to 
ARMA no later than April 1 of the year following the year for which certification is 
required. 

 
b) The individual making the certification shall certify that the information is 

accurate to the individual's best knowledge.  The certifying individual shall be: 
 

i. familiar with each source for which the certification form is submitted; and 
 
ii. responsible for the accuracy of the emission information. 

 
47. All records and logs required by this CPCN shall be maintained at the facility for at 

least 5 years after the completion of the calendar year in which they were collected.  
These data shall be readily available for inspection by representatives of ARMA. 

 
48. All air quality notifications and reports required by this CPCN shall be submitted to: 
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Administrator, Compliance Program 
Air and Radiation Management Administration 
1800 Washington Boulevard 
Baltimore, Maryland  21230 

 
49. All notifications and reports required by 40 CFR 60 and Subpart GG, Subpart Da, and 

the Acid Rain provisions, unless specified otherwise, shall be submitted to: 
 

Regional Administrator, US Environmental Protection Agency 
Region III 
1650 Arch Street 
Philadelphia, Pennsylvania 19103-2029 
 

Water Supply  
 
50. Prior to construction but not later than 18 months following issuance of the CPCN, 

Catoctin Power shall provide to MDE Water Management Administration, PPRP and 
the PSC definitive notice selecting which water supply option will be used (i.e., 
Potomac River water and/or reclaimed water).  The approval for the allocation of 
water will expire if the notice is not provided within 18 months of issuance of the 
CPCN, unless the time limit is extended for good cause, at the discretion of the MDE 
Water Management Administration, upon written request to the MDE Water 
Management Administration.  Conditions for two options are provided herein 
because Catoctin Power has not selected which water supply option will be used.  
Conditions 51 to 60 will apply if the river water option is selected and Conditions  61 
to 66 will apply if the reclaimed water option is selected.  Conditions 67 to 76 relative 
to low flow augmentation storage will apply to both options. 

 
I. Water Appropriation for Direct Withdrawal from the Potomac River (if applicable) 
 
51. This CPCN authorizes Catoctin Power to appropriate and use surface waters of the 

State.  Appropriation means a withdrawal, movement, or diversion of water from its 
source of natural occurrence.  The appropriation will be tracked under MDE Water 
Management Administration permit number FR2004S022.  The surface water 
appropriation will be subject to the following conditions: 

 
a) Allocation.  The surface water withdrawal granted by this appropriation is limited 

to a daily average of 2,500,000 gallons on a yearly basis and a maximum daily 
withdrawal of 4,100,000 gallons. 

 
b) Source.  The water shall be withdrawn from the Potomac River. 
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c) Location.  If a right-of-way permit from the C&O Canal National Historical Park is 
required to access the C&O Canal National Historical Park, the exact point of 
withdrawal on the Potomac River shall be determined after the National Park 
Service issues the right-of-way permit.  If a right-of-way permit from the National 
Park Service is not required, the exact point of withdrawal from the Potomac River 
shall be as agreed upon by Catoctin Power and MDE Water Management 
Administration.  The final approved point of withdrawal will be provided to MDE 
Water Management Administration concurrent with the notification required 
under Condition 50.  Only one location of water withdrawal will be approved for 
use. 

 
d) Use.  Catoctin Power may use the water for wet cooling of steam condensers and 

for fire suppression water.  
 
52. Initiation of Withdrawal.  Catoctin Power shall notify MDE Water Management 

Administration by certified mail when withdrawals for the uses specified in this 
appropriation have been initiated.  Appropriation or use of this water shall be 
initiated within two years after the effective date of issuance of the CPCN.  The time 
limit may be extended for good cause, at the discretion of MDE Water Management 
Administration, upon written request to MDE Water Management Administration 
prior to the expiration of the two-year period.  Withdrawal associated with plant 
testing and startup qualifies as initiation.  

 
53. Change of Operations.  Catoctin Power shall report any anticipated change in 

appropriation, which may result in a new or different withdrawal, quantity, source, or 
method of use of water, to MDE Water Management Administration by submission of 
a modified or amended MDE Water Management Administration permit application. 

 
54. Triennial Review.  MDE Water Management Administration shall review the 

appropriation every three years (triennial review).  Catoctin Power will be queried by 
the MDE Water Management Administration every three years regarding water 
withdrawal under the terms and conditions of this appropriation.  Failure of Catoctin 
Power to return the triennial review query to MDE Water Management 
Administration may result in suspension or revocation of this appropriation.   

 
55. Appropriation Renewal or Revision.  This appropriation is for a period of twelve years 

from the date that the CPCN was issued.  In order to renew the appropriation, 
Catoctin Power shall file a renewal application with MDE Water Management 
Administration no later than 45 days prior to the expiration.  The MDE Water 
Management Administration shall review an active permit at least once every 3 years, 
or more frequently at the discretion of the MDE Water Management Administration.  
During the permit review, the MDE Water Management Administration may modify 
the permit to adjust the quantity of the water a permittee may appropriate or use or 
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add a condition to the permit for resource management purposes, including 
avoidance or mitigation of unreasonable adverse impacts on the environment, public 
health, or welfare.   Condition revisions and additions will be accompanied by 
issuance of a revised appropriation.    

56. Right of Entry.  Catoctin Power shall allow authorized representatives of MDE Water 
Management Administration, PPRP and the Public Service Commission staff 
reasonable access to the facility at any reasonable time to conduct inspections and 
evaluations necessary to assure compliance with the conditions of this appropriation.  
Catoctin Power shall provide such assistance as may be necessary to effectively and 
safely conduct such inspections and evaluations. 

57. Appropriation Suspension or Revocation.  MDE Water Management Administration may 
suspend or revoke this appropriation upon violation of the conditions of this 
appropriation by Catoctin Power, or upon violation by Catoctin Power of any 
applicable regulation promulgated pursuant to Title 5 of the Environment Article, 
Annotated Code of Maryland (1996 replacement volume) as amended, subject to 
Catoctin Power’s right to an evidentiary hearing and rights of appeal. 

 
58. Non-Transferable.  This appropriation is not transferable to a new owner unless the 

new owner acquires prior authorization to continue this appropriation by filing a new 
application with MDE Water Management Administration.  Authorization will be 
accomplished by issuance of a new appropriation permit by MDE Water Management 
Administration. 

59. Drought Period Emergency Restrictions.  If MDE Water Management Administration 
determines that a drought period or emergency exists and Catoctin Power is not 
complying with COMAR 26.17.07, Catoctin Power may be required by MDE Water 
Management Administration’s to stop or reduce water withdrawal from the Potomac 
River.  Under these circumstances, any cessation or reduction of water withdrawal 
must continue for the duration of the drought period or emergency, or until MDE 
Water Management Administration directs Catoctin Power that water withdrawal 
under standard appropriation conditions may be resumed. 

 
60. Catoctin Power shall conduct the following monitoring activities in support of the 

surface water appropriation: 
 

a) Flow Measurement.  Catoctin Power shall measure all water withdrawn under this 
appropriation by a method approved by MDE Water Management 
Administration. 

 
b) Withdrawal Reports.  Catoctin Power shall submit to MDE Water Management 

Administration, semi-annually (July-December, no later than January 31 and 
January-June, no later than July 31), water use records.  These records shall show 
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the total quantity of surface water accepted by the facility each month, and the 
total quantity of water consumed by the facility each month. 

II. Wastewater Effluent Use for Cooling (if applicable) 
 
61. Prior to construction, but not longer than 24 months following issuance of the CPCN, 

Catoctin Power shall provide to PPRP and the PSC for review and approval final 
design documentation, including, but not limited to, drawings, materials and 
equipment specifications, and Standard Operating Procedures (SOPs) related to the 
proposed means to chlorinate the reclaimed water and maintain the residual chlorine 
levels for a minimum of six hours prior to the time that the reclaimed water is used in 
the power plant’s cooling water makeup system, water quality monitoring systems, 
raw water storage, and proposed measures to appropriately manage the delivery of 
reclaimed water of an unacceptable quality due to an upset condition at the Ballenger 
Creek Wastewater Treatment Plant (WWTP) or the planned McKinney WWTP, as 
detailed in Conditions 62 through 64.  

 
62. Catoctin Power shall chlorinate the effluent obtained from the Ballenger Creek WWTP 

or the planned McKinney WWTP source to sufficiently establish and maintain 
detectable free chlorine residual in the reclaimed water for a minimum of six hours 
prior to the time that the reclaimed water is used in the power plant’s cooling water 
makeup system.  Catoctin Power shall have the ability to add additional chlorine, if 
necessary, to reestablish the free chlorine residual for reclaimed water stored on site.   

 
63. Following receipt of reclaimed water from the County WWTP(s) and prior to entry in 

the on-site water storage tank, Catoctin Power shall at a minimum perform daily 
sampling and analyses for total suspended solids, pH, turbidity, fecal coliform, and 
free chlorine residual.  These tests shall be performed in accordance with procedures 
specified in 40 CFR 136, and the results maintained in the facility’s operating log.  
Turbidity values greater than 5 Nephelometric Turbidity Units (NTU) shall result in 
effluent water unsuitable for use in the cooling water system.  Catoctin Power shall 
submit these analytical data to PPRP for interagency review once per quarter. 

64. Whenever exceedances of the 5 NTU threshold occur following the receipt of 
reclaimed water from the County WWTP (see Condition 63 for monitoring 
requirements), the following procedures shall apply: 

 
a) Catoctin Power shall promptly contact the WWTP to ascertain and document in 

detail in the operating log the following information: whether an upset condition 
has occurred and, if so, the nature of the upset, the time when the upset occurred, 
and the estimated time for correcting the condition. 
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b) For minor upsets (defined as those conditions that have already been corrected by 
the time they are detected at the Catoctin Power Facility), Catoctin Power may 
either cease the use of the reclaimed water, or continue to use it and resample not 
more than 8 hours after the initial sampling to confirm that acceptable conditions 
have been restored.  In the event that resampling still results in an exceedance of 
the 5 NTU turbidity threshold, Catoctin Power shall immediately cease the use of 
the reclaimed water and implement the proposed measures to appropriately 
manage the delivery of reclaimed water of an unacceptable quality, as described in 
the SOP required under Condition 61. 

 
c) For any significant upset conditions at the WWTP (defined as those conditions that 

have not been rectified by the time they are detected at the Catoctin Power 
Facility), Catoctin Power shall immediately cease the use of the reclaimed water 
and implement the proposed measures to appropriately manage the delivery of 
reclaimed water of an unacceptable quality, as described in the SOP required 
under Condition 61. 

 
65. Where Catoctin Power uses reclaimed water in place of potable water, consistent with 

specifications outlined by the American Water Works Association (AWWA) in 
“Guidelines for Distribution of Nonpotable Water,” to prevent inadvertent and 
inappropriate use of the WWTP reclaimed water, Catoctin Power shall ensure the 
following: 

 
a) All exposed and aboveground piping, fittings, pumps, valves, etc., associated with 

the reclaimed water effluent line shall be painted purple “Pantone 512.” 
 
b) All piping shall be identified using an accepted means of labeling reading, 

“CAUTION:  NONPOTABLE WATER – DO NOT DRINK” or “CAUTION:  
RECLAIMED WATER – DO NOT DRINK.” 

 
c) In a fenced area, at least one sign shall be posted on the fence that can be readily 

seen by all operations personnel using the facility. 
 

66. Catoctin Power shall conduct the following monitoring activities in support of the use 
of reclaimed water and compliance with consumptive use requirements: 

 
a) Flow Measurement.  Catoctin Power shall measure all reclaimed water accepted at 

the facility by a method approved by MDE Water Management Administration. 
 
b) Water Use Reports.  Catoctin Power shall submit to MDE Water Management 

Administration, semi-annually (July-December, no later than January 31 and 
January-June, no later than July 31), water use records.  These records shall show 
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the total quantity of reclaimed water accepted by the facility each month, and the 
total quantity of water consumed by the facility each month. 

III. Low Flow Augmentation 
 
67. Low Flow Augmentation Storage.  Catoctin Power shall maintain the minimum amount 

of low flow augmentation storage of 468,000,000 gallons at the Millville and/or Old 
Standard quarries in Jefferson County, West Virginia.  The 468,000,000 gallons of 
required storage is in accordance with the requirements set forth in COMAR 
26.17.07.03.C., and is based on Catoctin Power’s estimated maximum consumptive use 
of 3,630,000 gallons per day, and an estimated travel time of 8 days.  Catoctin Power 
shall provide MDE Water Management Administration with written notification for 
review and approval if an alternative location is proposed for low flow augmentation 
storage.   

 
68. Low Flow Augmentation. 

 
a) When Catoctin Power’s consumptive use exceeds 1,000,000 gallons per day and (i) 

the Potomac River water level at the USGS Point of Rocks Gauging Station 
(01638500) is at or below the 10-year, 7-day low flow (7Q10) of 556,000,000 gallons 
per day (860 cubic feet per second) at an instantaneous, real-time flow during a 
calendar day, or (ii) days when the ICPRB Co-Op orders a release of water from 
Jennings Randolph reservoir, Catoctin shall release augmentation water from 
either of the two low flow augmentation storage facilities to the Shenandoah River 
in an amount equivalent to the facility's actual consumptive use during the 
preceding 24-hour period.  If the facility cannot determine the actual consumptive 
use during the preceding 24-hour period, or the facility was not operating during 
the previous 24-hour period, Catoctin Power shall release an amount of water 
equivalent to the maximum consumptive use of 3,630,000 gallons per day.  
Catoctin Power shall notify MDE Water Management Administration and the 
ICPRB Co-op within 24 hours after Catoctin Power causes a release from low flow 
augmentation storage to be made pursuant to this condition, and Catoctin Power 
shall report the amount of water released from storage and any adjustments made 
in accordance with the procedures in Condition 73 to both MDE and ICPRB.   

 
b) If Catoctin Power cannot provide the low flow augmentation required under 

Condition 68(a), Catoctin Power shall reduce maximum daily consumptive use to 
1,000,000 gallons per day or less to comply with the provisions of COMAR 
26.17.07.02B.  Catoctin Power shall notify MDE Water Management 
Administration and the ICPRP Co-op within 24 hours if a release from low flow 
augmentation storage cannot be made at the required time. 
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c) If the USGS Point of Rock Gauging Station (01638500) is not active, Catoctin Power 
shall notify MDE Water Management Administration and the ICPRP Co-op, who 
will in turn request the USGS to provide an estimate of the river flow. 

 
69. If Catoctin Power elects to use the Millville Quarry as a source of low flow 

augmentation storage, Catoctin Power shall conduct a baseline study of the daily 
fluctuation of water levels in the Millville Quarry for the period spanning at least a 
two month period between June 1 through October 31 to demonstrate the ability to 
accurately measure drawdown in the quarry.  The study shall include, but not be 
limited to the following: 

 
1. Augmentation water shall be released at a rate of 3.63 million MGD for at 

least 10 days, 7 of which must be consecutive during the two month test 
period; 

2. Continuous water level monitoring in the quarry using an instrument 
accurate to 0.01 ft.;  

3. Measurement of daily precipitation using a rain gauge;  
4. Measurement of river stage at the quarry at USGS gauge 01636500, and 

upstream of the quarry at the West Virginia Route 9 bridge over the 
Shenandoah River, or at another upstream location approved by MDE 
Water Management Administration; 

5. Estimation of the amount of surface water runoff;  
6. Estimation of the amount of monthly evaporation; 
7. Delineation of the watershed that contributes runoff to the quarry; and  
8. Compilation of the daily pumping records for the discharge of the quarry 

water.   
 
Catoctin Power shall provide a plan of study to MDE Water Management 
Administration for review and approval, and to PPRP for review, two months prior to 
the planned implementation of the study.  The results of the study shall be used to 
develop the Standard Operating Procedures (SOPs) required under Condition 70, and 
shall be provided to MDE Water Management Administration and PPRP for review, 
concurrent with the SOPs.   

 
70. Catoctin Power shall develop SOPs to accurately measure drawdown in the Millville 

Quarry during consecutive days of low flow augmentation.  The SOPs will be 
developed based on the information collected during the baseline study conducted 
under Condition 69.  The SOPs shall include procedures for calculating the quantity of 
augmentation water released each day, with consideration of the amount of daily 
fluctuations in the water level due to ground water inflow or outflow of water into the 
quarry (if applicable), precipitation, evaporation and daily pumping by the quarry 
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operator.  The SOPs shall be provided to MDE Water Management Administration for 
review and approval, and PPRP for review, at least six months prior to the planned 
release of water from the Millville Quarry for low flow augmentation associated with 
either withdrawal from the Potomac River or use of reclaimed water from Frederick 
County.  Use of the Millville Quarry for low flow augmentation to comply with 
COMAR 26.17.07.02B and Condition 68(a) shall not begin until MDE Water 
Management Administration approves the SOPs.  Catoctin Power shall reduce 
maximum consumptive use to 1,000,000 gallons per day or less to comply with the 
provisions of COMAR 26.17.07.02B and Condition 68 (a) until the SOPs are approved 
by MDE Water Management Administration.  

 
71. In the event the results of the baseline study of the Millville Quarry water level 

fluctuations conducted to comply with Condition 69 indicate the potential for 
naturally occurring loss of water into the geologic formation during certain periods, 
MDE Water Management Administration reserves the right to require a study at the 
Millville Quarry to quantify the potential loss of quarry water to the surrounding 
geologic formation.  The study may include a dye tracer test.  Catoctin Power shall 
provide a plan of study to MDE Water Management Administration for review and 
approval, and to PPRP for review, two months prior to the planned implementation of 
the study.  The results of the study shall be provided to MDE Water Management 
Administration for review and approval, and PPRP for review, within two months 
after completion of the data collection.  If the study shows that water losses to the 
geologic formation during any day are 10% or greater of a daily augmentation 
volume, Catoctin Power shall submit modified SOPs to account for the impact of such 
water losses unanticipated by the existing SOPs, on the measurement of released 
augmentation water.  The modified SOPs shall be submitted within sixty days after 
being notified by MDE Water Management Administration, to MDE Water 
Management Administration, for review and approval.  If Catoctin Power fails to 
submit modified SOPs within sixty days or fails to submit SOPs that obtain MDE 
Water Management Administration’s approval within 120 days of being notified, 
Catoctin Power shall reduce maximum consumptive use to 1,000,000 gallons per day 
or less to comply with the provisions of COMAR 26.17.07.02B and Condition 68(a) 
until the modified SOPs are approved by MDE Water Management Administration. 

 
72. If Catoctin Power elects to use the Old Standard Quarry as a source of low flow 

augmentation storage, Catoctin Power shall submit to MDE Water Management 
Administration and PPRP results of any available analyses conducted by Old 
Standard Quarry to assess the potential presence of tetrachloroethylene (PCE) in the 
water.  If these analyses are not sufficient to demonstrate whether or not the presence 
of PCE will adversely affect the use of the quarry for low flow augmentation, Catoctin 
Power shall conduct or cause a third party to conduct a study of the water quality in 
the Old Standard Quarry to ensure that the potential presence of PCE in the water will 
not adversely affect the use of the quarry for low flow augmentation.  Catoctin Power 
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shall provide a plan of study to MDE Water Management Administration for review 
and approval, and PPRP for review, two months prior to the planned implementation 
of the study.  Any study conducted by Catoctin Power shall include the collection and 
analysis of multiple samples distributed across the quarry and at depth to determine 
the presence or absence and distribution of PCE in the water.  Catoctin Power shall 
complete the study within six months prior to using the Old Standard Quarry for 
augmentation purposes, and provide the results of the study to MDE Water 
Management Administration for review and approval, and PPRP for review within 
two months after completing the study. 

 
73. Unless adjusted based on the development of the Standard Operating Procedures 

described in Condition 70, Catoctin Power shall determine the quantity of 
augmentation water released each day by calculating the difference in volume in the 
quarry from which Catoctin releases the augmentation water at the start of the 
augmentation day and the volume in the quarry at the end of the augmentation day 
(i.e., 24 hours after augmentation begins).  Flow measurements using a totalizing flow 
meter or pump curves shall be used as secondary information to determine the 
amount of water released from storage each day.  Consideration of rainfall, rainfall 
entering the quarry, and evaporation will be made using the following methods:   

 
a) Evaporation from the quarries shall be calculated based on the assumption that the 

elevation of the surface water of the quarries will be reduced by 0.25 inches per 
day during the months of June through September and 0.025 inches per day for the 
remainder of the year;   

 
b) Daily precipitation shall be estimated from rain gauges maintained at each 

impoundment; and   
 

c) Where runoff into an impoundment is excessive during augmentation, Catoctin 
shall provide records approximating such runoff (such as pump operating records) 
to demonstrate that such runoff impeded Catoctin’s ability to lower the quarry 
water level the amount necessary to calculate the amount of the daily 
augmentation release. 

 
74. Catoctin Power shall demonstrate the ability to secure all necessary agreements with 

the owners of the Millville and/or Old Standard quarries through the submittal of a 
signed and notarized affidavit indicating that the necessary agreements have been 
obtained.  The signed and notarized affidavit shall be provided to MDE Water 
Management Administration at least one month in advance of Catoctin Power’s 
initiation of withdrawal from the Potomac River or use of reclaimed water from 
Frederick County to ensure that the quarry water can be released from storage when 
required under Condition 68.  The signed and notarized affidavit needs to attest that 
Catoctin Power has entered into agreements to use quarry water for low flow 
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augmentation for a period of at least twelve years from the date that the CPCN was 
issued.   

 
75. Catoctin Power shall secure all necessary permits and approvals that are required 

under federal, state or local laws and regulations to satisfy Catoctin’s obligations 
under COMAR 26.17.07, and provide MDE Water Management Administration copies 
of all necessary permits and approvals, within at least one month in advance of 
initiation of water releases from storage for the purpose of satisfying the 
augmentation requirements under Condition 68.   

 
76. MDE Water Management Administration shall renew the approval for providing low 

flow augmentation twelve years from the date that the CPCN was issued.  In order to 
renew the appropriation, Catoctin Power shall file a renewal application with MDE 
Water Management Administration no later than 45 days prior to the expiration.  The 
MDE Water Management Administration shall review an active permit at least once 
every three years, or more frequently at the discretion of the MDE Water Management 
Administration.  During the permit review, the MDE Water Management 
Administration may modify the augmentation requirements to adjust the quantity of 
water that may be stored to satisfy the requirements of COMAR 26.17.07, or add a 
condition to the permit for resources management purposes, including avoidance or 
mitigation of unreasonable adverse impacts on the environment, public health or 
welfare.  Condition revisions and additions will be accompanied by issuance of an 
approval letter.  As part of the renewal process, MDE Water Management 
Administration shall evaluate the frequency and duration of low flow events that 
have occurred in the Potomac River, coupled with the growth in demand for water 
resources in the Washington D.C. metropolitan area, during the past 12 years to 
ensure that the amount of storage required under Condition 67 remains adequate to 
satisfy the requirements of COMAR 26.17.07.  In order to renew this approval, 
Catoctin Power shall demonstrate that all necessary agreements with the quarry 
owners have been extended for the extension period through the issuance of a signed 
and notarized affidavit.  In order to renew this approval, Catoctin Power shall 
demonstrate that all necessary permits and approvals are in place.   

 
Wastewater Discharge 
 
77. The CPCN is not an authorization to discharge wastewater to waters of the state.  

Catoctin Power shall obtain a discharge permit from the Maryland Department of 
Environment under the National Pollutant Discharge Elimination System (NPDES) for 
the Catoctin Power Facility.   If the water supply option selected includes a Potomac 
River water withdrawal, the NPDES permit application shall include the information 
required by USEPA’s Phase I final rule regarding Section 316(b) of the Clean Water 
Act, including site-specific engineering design drawings (sufficient to meet the 316(b) 
permitting requirements) of the cooling water intake structure.   
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78. Catoctin Power shall obtain applicable state and federal dredge-and-fill and waterway 

construction permits for the Potomac River intake and discharge site, if that water 
supply option is chosen for implementation. 

Stormwater Management 
 
79. As directed by MDE Water Management Administration, Catoctin Power shall 

prepare a Stormwater Pollution Prevention Plan, incorporating best management 
practices to prevent runoff of contaminated stormwater. 

Terrestrial and Aquatic Ecology 
 
80. Construction and operation of the power facility and associated linear facilities shall be 

undertaken in accordance with this CPCN and shall comply with all applicable local, State, 
and Federal regulations, including by not limited to the following: 
 
a) Nontidal Wetlands – COMAR 26.23 applies to activities conducted in 

 nontidal wetlands 

b) Water Quality and Water Pollution Control – COMAR 26.09.01 through COMAR 
26.08.04 applies to discharges to surface water and maintenance of surface water 
quality 

c) Erosion and Sediment Control – COMAR 26.09.01 applies to the preparation, 
submittal, review, approval, and enforcement of erosion and sediment control plans 

 
81. All portions of the power plant and rights-of-way disturbed during construction shall be 

stabilized immediately after the cessation of construction activities within that portion of the 
power plant or right-of-way, followed by seed application, except in actively cultivated 
lands, in accordance with the best management practices presented in the MDE document 
1994 Maryland Standards and Specifications for Soil Erosion and Sediment Control, said 
document having been approved by Frederick County. In wetlands and wetland buffers, 
seed application shall consist of the following species: annual ryegrass (Lolium 
multiflorum), millet (Setaria italica), barley (Horedum spp.), oats (Uniola spp.), and/or rye 
(Secale cereale). Other non-persistent vegetation may be acceptable, but must be approved 
by MDE Water Management Administration. Kentucky 31 fescue shall not be used in 
wetlands or buffers. 

Linear Facilities 
 
82. This CPCN applies to the transmission line interconnection and pipeline linear 

facilities (including natural gas and water pipelines) as presented in Catoctin Power’s 
application (including amendments and supplements) and direct testimony in this 
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proceeding.  If any other configuration for transmission interconnection or natural gas 
pipeline linear facilities is proposed, including collocating a new transmission line 
along an existing right-of-way, an amended CPCN will be required.  
 

83. Catoctin Power shall provide to PPRP and PSC detailed plans regarding the routes for 
water supply and effluent pipelines prior to construction but no later than 3 months 
after the NPS issues a right-of-way permit.  The notification shall include plans 
showing the routes, and procedures for the installation of the pipelines. 
 

84. Catoctin Power shall provide as-built details on the following to PPRP and PSC in 
accordance with COMAR 20.80.04.02:  engineering and construction plans of any 
transmission facilities and pipeline linear facilities, including dimensions and location 
of on-site transformers and switchgear; rights-of-way width; length and total acreage 
of the rights-of-way.  
 

85. Catoctin Power shall reduce tree clearing or trimming within the transmission line 
and pipeline linear facilities rights-of-way, to the extent practicable when constructing 
and maintaining the transmission line and pipeline linear facilities.  In agricultural 
areas, grasses will be planted in areas disturbed during construction along streams 
where acceptable to the property owners. If the agricultural areas along streams are 
wetlands or wetland buffers, only grasses listed in Condition 81 shall be used.  If 
agricultural areas along streams are uplands, the following grass species may be used:  
blue joint grass (Calamagrostis canadensis), switchgrass (Panicumvirgatum), little 
bluestem (Schizachyrium scoparium), or indian grass (Sorghastrum nutans). 
 

86. Catoctin Power shall advise the PSC and PPRP that copies of contract specifications 
for clearing, construction, and rehabilitation of the rights-of-way are available thirty 
(30) days prior to the beginning of construction.  Catoctin Power shall provide the 
same advisement to the PSC and PPRP for contract specifications for maintenance 
when made available to bidders.  During any clearing of the right-of-way, Catoctin 
Power and its contractors shall leave tree roots and stumps in place, except where 
such roots and stumps interfere with structure locations, access roads, or other 
components of the transmission line or pipeline linear facilities.  Cleared trees may be 
cut and windrowed along the edge of the right-of-way for wildlife habitat where 
acceptable to the property owner.  Brush may be shredded and distributed on the 
cleared right-of-way as a ground cover to stabilize the soil surface. 
 

87. If Catoctin Power selects a water supply that places a pump house and other 
appurtenances on the property of the C&O National Historical Park, Catoctin Power 
shall obtain an easement or right-of-way from the National Park Service, in 
accordance with the requirements of the National Park Service, to obtain an easement 
or right-of-way to access the Potomac River for the purpose of constructing a water 
intake structure and pipeline to withdraw water, a wastewater effluent pipeline and 
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diffuser to discharge wastewater, and any other ancillary facilities.   
 
88. If Catoctin Power determines the need to place a pump house and other 

appurtenances on the property of the State Highway Administration in the US Route 
15 corridor underneath or adjacent to the Route 15 bridge, Catoctin Power shall 
address environmental and socioeconomic impacts to the C&O Canal National 
Historical Park, in accordance with the requirements of applicable federal, state and 
local laws.   

 
89. If Catoctin Power constructs a pipeline along US 15 between the Potomac River and 

US 340, Catoctin Power shall enter into an agreement via a Memorandum of 
Understanding (MOU) or a Letter of Agreement (LOA) with the State Highway 
Administration (SHA).  The MOU or LOA shall state that Catoctin Power will be 
financially responsible for the relocation of the pipeline if any future improvements to 
US 15 are required.  

 
90. Catoctin Power or its contractors shall employ jack and bore or similar methods instead 

of open trench excavation at all road and rail crossings (other than local road crossings) 
during the construction of the natural gas and water pipelines. 

 
91. Prior to construction, Catoctin Power shall conduct Phase I archeological surveys of the 

selected pipeline corridors in accordance with Maryland Historical Trust standards and 
recommendations, and submit a Phase I archeological identification report to the MHT. If 
cultural resources are identified in surveys, Catoctin Power shall either avoid the sites or 
conduct Phase II evaluations in accordance with MHT standards and recommendations. If 
sites are unavoidable and MHT determines from the Phase II evaluations that they are 
eligible for the Maryland Register of Historic Properties, and if these properties will be 
adversely affected by the undertaking, Catoctin Power shall consult with the MHT to 
develop a treatment plan. When preservation in place of such archeological properties is 
either technically or economically infeasible, Catoctin Power shall implement an 
archeological data recovery plan that is satisfactory in form and in substance to the MHT. 

 
92. Catoctin Power shall develop a detailed visual impact mitigation and landscaping plan 

for all above ground facilities associated with the water supply and discharge pipelines 
and submit it to PPRP and the PSC for review and approval prior to commencing 
construction of the facility.  The plan shall address, at a minimum, specific steps that will 
be taken to mitigate visual impact of above-ground facilities on the Chesapeake and Ohio 
(C&O) Canal National Historical Park and on the Potomac River.   

 
93. Catoctin Power shall work closely with DNR Power Plant Research Program to 

prepare a forest planting plan to 1) mitigate for incremental nitrogen deposition from 
the Catoctin facility and, 2) mitigate forest losses associated with the construction of 
linear facilities.  For mitigation of nitrogen deposition, Catoctin Power shall prepare a 



   38

plan detailing methods and specifications for establishment of a total of 40 acres of 
forest to be planted on State land.  Either on or off-site reforestation is acceptable, but 
areas must be identified as appropriate by tools developed by DNR to evaluate the 
suitability of riparian buffer planting and extensions of the green infrastructure 
(important natural habitat areas).  Locations within Frederick County, especially those 
within close proximity to the project site should be prioritized.  In addition, Catoctin 
Power shall replace the trees removed for construction of the linear facilities related to 
the project by assuming that at least one additional acre shall be planted for each acre 
of forest removed during construction.  The plan shall provide details on why selected 
sites are most appropriate for mitigation and establishment of forest resources.  At a 
minimum, planting plans, specifications, and monitoring schedules for all sites shall 
be included in the plan.  A draft forest planting plan shall be submitted to PPRP at 
least six months prior to anticipated commercial operation. 

Cultural Resources 
 
94. Catoctin Power shall submit to Maryland Historical Trust (MHT) a copy of training 

programs, or guidelines provided to inspectors or contractors, to identify and/or protect 
unforeseen archeological sites that may be revealed during construction of the power 
plant and associated facilities. If such archeological sites or relics are identified in the 
project area, Catoctin Power, in consultation with and as approved by MHT, shall 
develop and implement a plan for avoidance and protection, data recovery, or 
destruction without recovery of the properties adversely affected by the project. 

Traffic 
 
95. During peak construction (defined as construction during which site employment exceeds 

100 persons) Catoctin Power shall monitor the performance of the intersection of English 
Muffin Way and New Design Road during both the morning and afternoon peak periods 
to determine whether significant delays are occurring when construction traffic volumes 
are greatest. If significant delays are observed, Catoctin Power, in consultation with the 
Frederick County Department of Highways and Transportation, shall take appropriate 
steps to reduce congestion at this intersection, such as retaining a traffic control specialist 
to manage traffic in the intersection or staggering shift schedules to reduce the peak 
number of construction workers arriving at or leaving the site. 

 
96. Catoctin Power shall instruct its contractors during construction to avoid the Manor 

Woods Road through the Buckeystown Historic District as the primary means of access to 
the site. 

 
97. Catoctin Power shall designate a truck route connecting US 15 to the site access driveway 

via Mountville Road, Ballenger Creek Pike (MD 351) and Manor Woods Road. Trucks 
transporting aqueous ammonia to the facility shall use the designated truck route and 
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Catoctin Power shall include this condition in all contracts with suppliers and contractors. 
 
98. During construction of the facility, Catoctin Power shall require all combination unit trucks, 

and all single unit trucks with a GCW of 26,000 lbs or more to use the designated truck 
route.  Once the facility is in operation, Catoctin Power shall require all combination unit 
trucks other than trucks transporting aqueous ammonia to the facility, and all other single 
unit trucks with a GCW of 26,000 lbs or more, to use the designated truck route or 
alternatively to travel north from Manor Woods Road on either Ballenger Creek Pike or 
New Design Road in order to access local freeways.  Catoctin Power shall include this 
condition in all contracts with suppliers and contractors.   

 
99. The pavement dimensions of the commercial entrance to the facility will be 30 feet in 

width and a 30 foot minimum radius. 
 

100. Prior to construction, Catoctin Power will obtain a Driveway Entrance Apron Permit 
from the Frederick County Division of Public Works. 

 
101. Catoctin Power shall pay for all costs associated with the design and construction of the 

entrance and driveway improvements according to Frederick County standards, 
specifications and general guidelines. 

 
102. Catoctin Power shall conduct a Traffic Impact Study (TIS) for its heavy truck usage 

during construction.  The study shall consider impacts to State roads that will carry heavy 
truck traffic to the construction site, including I-270, MD 85 and US 15.   

Visual Quality 
 
103. Catoctin Power shall develop a detailed visual impact mitigation plan that addresses, at a 

minimum, specific steps that will be taken to minimize visual impact of the proposed 
facility.  The plan shall specifically address the visibility of the Catoctin Power facility 
from St. Mathew’s Evangelical Lutheran Church.  The plan shall be in substantial 
conformity with the Site Plan drawings reviewed by the Frederick County Planning 
Commission.  The plan shall be submitted to PPRP and the PSC for approval, and 
subject to the authority of Frederick County Division of Permitting and Development 
Review (“DPDR”) to review any substantive changes that Catoctin Power may request 
to the design shown on the Site Plan drawings for verification that such substantive 
changes comply with Frederick County zoning requirements.   

 
104. Catoctin Power shall develop a lighting distribution plan that will mitigate intrusive night 

lighting and avoid undue glare onto adjoining properties. Catoctin Power shall 
coordinate development of the plan with PPRP and the Frederick County Division of 
Planning, and nearby residents.  Catoctin Power shall submit the plan to PPRP and the 
PSC for review and approval prior to operation of the facility. 
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Land Use 
 
105. Catoctin Power shall design the facility in substantial conformity with the Site Plan 

drawings reviewed by the Frederick County Planning Commission provided that 
Frederick County Division of Permitting and Development Review (“DPDR”) shall have 
authority to review any substantive changes that Catoctin Power may request to the 
design shown on the Site Plan drawings for verification that such substantive changes 
comply with Frederick County zoning requirements.   

Emergency Preparedness and Security 
 
106. Catoctin Power shall provide to PPRP and the PSC copies of its security procedures, in 

particular those procedures addressing site and plant safety and security during 
construction and operation of the power plant.  The procedures should address issues 
such as how Catoctin Power plans to control vehicle and construction worker access and 
protect any vulnerable assets from being threatened from outside the perimeter of the 
property.  The procedures should also identify how local, state, and federal agencies 
would be coordinated in the event of a large-scale emergency.  Security procedures 
should consider the effects of any proposed measures on the surrounding community 
and mitigate adverse effects to the maximum extent possible.   
 

107. Catoctin Power shall provide a gate-controlled emergency access point to the site 
from West Frederick Avenue southwest of the generation building. 

 
108. Catoctin Power shall conduct a detailed assessment of the emergency response 

capabilities of the Carroll Manor Volunteer Fire Company. Should additional or special 
equipment be required to provide adequate emergency services for the power plant, 
Catoctin Power shall reimburse the Carroll Manor Volunteer Fire Company or the 
appropriate agency for these expenses as long as they related to the need to provide 
adequate emergency services for the power plant. 

Noise  
 
109. During the construction of the Catoctin facility, Catoctin Power or its contractors shall 

provide written notification to nearby residents of the expected schedule for steam 
venting activities that could produce high-intensity noise incidents. This advance 
notification must be provided at least 24 hours before steam venting begins, and must 
be distributed to residents living within 1 mile of the point where the steam venting 
will occur. 
 

110. Catoctin Power shall design, construct, and operate the facility so as to comply with 
applicable Frederick County zoning requirements regarding allowable noise levels 
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and with the State of Maryland noise regulations. Before construction begins, Catoctin 
Power shall verify that the analysis of noise impacts presented in the CPCN 
application adequately represents the predicted noise impacts of the actual equipment 
to be installed at the site. If changes in configuration or equipment type occur during 
the detailed facility design, and these changes materially alter the facility's predicted 
noise characteristics, then Catoctin Power shall provide an updated noise impact 
analysis to the PSC, PPRP and MDE’s Noise Control Program. 
 

111. Catoctin Power shall confirm noise levels at the boundaries of the facility, after the 
plant is operational, to verify results of the predictive analysis. The scope of work for 
the noise study shall be provided to MDE's Noise Control Program for review and 
approval within ninety (90) days prior to anticipated commercial operation.  The noise 
study shall include monitoring at Eastalco property boundaries near residential 
properties. Measurements will be taken while the plant is operating at full load, to 
represent maximum noise emissions. Results of the noise study shall be provided to 
the PSC, PPRP and MDE’s Noise Control Program within six months after a) the 
Catoctin Power facility begins commercial operation, or b) MDE’s Noise Control 
Program approves Catoctin Power’s proposed scope of work for the noise study, 
whichever is later. 
 

112. If the results of the post-construction noise study indicate that the operation of the 
facility is creating an exceedance of the Maryland noise standards or Frederick County 
zoning ordinance, Catoctin Power shall take corrective action in consultation with 
MDE's Noise Control Program. 

 
Miscellaneous  
 
113. At least 2 months prior to construction, Catoctin Power shall provide to PPRP and PSC a 

Phase I Environmental Site Assessment (ESA), dated no earlier than two calendar years 
prior to the date of construction, and a Health and Safety Plan for the construction phase 
of the project.  The Phase I ESA shall be conducted in conformance with the minimum 
requirements of ASTM Standard E 1527-00, “Standard Practice for Environmental Site 
Assessments: Phase I Environmental Site Assessment Process”.  The Health and Safety 
Plan shall comply with appropriate Occupational Safety and Health Administration 
(OSHA) guidelines to ensure worker protection during construction of the facility.   
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114. Informational copies of the reports required regarding change of ownership, major 
milestones, stack test protocols, stack testing and transportation, as described in 
Conditions 11, 12, 36, 43, 44, 45, and 89 shall be sent to the Power Plant Research 
Program at: 

 
Power Plant Assessment Division 
Department of Natural Resources 
Tawes State Office Building, B-3 
580 Taylor Avenue 
Annapolis, Maryland 21401 

 



Appendix B-1 
Information on the Definition of 
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Appendix B-2 
Background Information on the 
Aqueous Ammonia Off-Site 
Consequences Analysis  



By:______________________
Date:____________________

Release Rate Estimates Chkd by:__________________
Date:____________________

Purpose:  Determine the distance to the toxic endpoints for the substances being considered for use at the 
Catoctin Generating Station:   Aqueous Ammonia Generated from Urea.  Look-up table
estimates of the distance to endpoint are included. The topography is classified as rural.

Release Scenarios:

The Aqueous Ammonia storage tank is surrounded by a containment dike.  It was assumed    
for calculation purposes that the basin will have a capacity of approximately 22,000 gallons. 
Because the basin is still in the design phase, three basin dimension scenarios were assumed 
for calculation purposes:

27.12 ft x 27.12 ft x 4 ft deep Surface Area = 735.5 ft^2
31.31 ft x 31.31 ft x 3 ft deep Surface Area = 980.3 ft^2
38.35 ft x 38.35 ft x 2 ft deep Surface Area = 1470.7 ft^2

Aqueous ammonia at a concentration of approximately 19% would be used in a selective 
catalytic reaction (SCR) system to treat NOx emissions.  The design is currently in the 
conceptual phase. This analysis makes certain assumptions to evaluate potential areas that 
could be impacted by a worst-case release defined by the EPA RMP regulations.

This analysis assumes there is one storage tank used to store aqueous ammonia, having
a capacity of 20,000 gallons.  

EPA specifies that the worst-case release of a liquid is the instantaneous loss of the
maximum inventory in the largest vessel with formation of a liquid pool.  Passive mitigation,
such as a dike, may be considered.

Distances to the toxic endpoint for ammonia are evaluated for the case where the dike has a
surface area of 735.5 square feet and a height of 4.0 feet, in the case where the dike has a 
surface area of 980.32 square feet and a height of 3.0 feet, and a surface area of 1470.7 square  
feet and a height of 2.0 feet.  These scenarios are evaluated assuming worst-case 
meteorological conditions. 

Catoctin Power estimated that the maximum ammonia consumption for the facility will be about 
2000 gallons per day (Catoctin CPCN Application pg. 9-1).  Aqueous ammonia will be 
delivered in bulk by tanker truck on the order of about twice a week during peak times.   
PPRP has selected this operation as the alternative scenario to analyze given that the delivery  
route may pass through residential and community grounds.  

This analysis evaluates the potential of off-site impacts that may result from a catastrophic   
spill of ammonia occurring by a rupture in the truck's tank.  The scenarios analyzed included
cases when no mitigation occurs, along with cases where mitigation reduces the surface area
to 50% and 25% of the maximum surface area.

The distance to the toxic endpoint for ammonia are evaluated assuming typical meteorological
conditions.

 Storage Tank:

Tanker Truck:

Page 1 of 4 Catoctin Power ERD - Case No. 8997-8/5/04



By:______________________
Date:____________________

Release Rate Estimates Chkd by:__________________
Date:____________________

Summary of Results:

Release
Rate

Scenario (lb/min) (miles) (feet)

Worst-Case Scenario
RMP Comp:  #1.  Dike area of 735.5 ft^2, 4 ft depth 15.4 0.2 1056

#2.  Dike area of 980.32 ft^2, 3 ft depth 20.6 0.3 1584

#3.  Dike area of 1470.7 ft^2, 2 ft depth  30.9 0.3 1584

ALOHA: #1.  Dike area of 735.5 ft^2, 4 ft depth 15.4 avg. 0.155 819
       (77 Degrees F, Stability Class F - night)

#1a.  Dike area of 735.5 ft^2, 4 ft depth 27.5 avg. 0.107 567
       (100 Degrees F, Stability Class D - Day)

#2.  Dike area of 980.32 ft^2, depth of 3 ft 20 avg. 0.178 942
       (77 Degrees F, Stability Class F - night)

#2a.  Dike area of 980.32 ft^2, depth of 3 ft 35.5 avg. 0.122 645
       (100 Degrees F, Stability Class D - Day)

#3.  Dike area of 1470.7 ft^2, depth of 2 ft  28.8 avg. 0.218 1152
       (77 Degrees F, Stability Class F - night)

#3a.  Dike area of 1470.7 ft^2, depth of 2 ft  50.7 avg. 0.146 771
       (100 Degrees F, Stability Class D - Day)

Alternative Scenario
RMP Comp: #1. Tanker Truck - No Mitigation

      (77 Degrees F, Stability Class D) 620 0.6 3168

#2. Tanker Truck - Surface Area Mitigated to 50% Area
      (77 Degrees F, Stability Class D) 310 0.4 2112

#3. Tanker Truck - Surface Area Mitigated to 25% Area
      (77 Degrees F, Stability Class D) 155 0.3 1584

ALOHA: #1. Tanker Truck - No Mitigation
      (77 Degrees F, Stability Class D) 786 avg. 0.330 1740

#2. Tanker Truck - Surface Area Mitigated to 50% Area
      (77 Degrees F, Stability Class D) 450 avg. 0.249 1314

#3. Tanker Truck - Surface Area Mitigated to 25% Area
      (77 Degrees F, Stability Class D) 196 avg. 0.161 849

Distance to
Endpoint
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By:______________________
Date:____________________

Release Rate Estimates Chkd by:__________________
Date:____________________

Calculation References:

Any of the following or a combination are used to estimate release rates.

1) RMP Offsite Consequence Analysis Guidance
USEPA, 4/15/99

2) Handbook of Compressed Gases, Third Edition
Compressed Gas Association, Inc., 1990

3) Perry's Chemical Engineer's Handbook - Fifth Edition
McGraw-Hill Co.

4) Material Safety Data Sheets or standard references for physical properties for the various materials

5) Chemical Process Safety:  Fundamentals with Applications
Daniel A. Crowl/Joseph F. Louvar
Prentice Hall, 1990

6) Model Risk Management Program and Plan for Wastewater Treatment Facilities
USEPA, April 2000

Background:

The Risk Management Program (RMP) regulations (40 CFR 68) specify certain conditions for release scenarios. The
worst-case release is defined as the release of the largest quantity of a regulated substance from a vessel or a process
line failure that results in the greatest distance to a specified endpoint.  Administrative controls that limit the quantity
in a vessel or process line may be considered.  However, if scenarios exist where the volume in the vessel or process
line may be greater, such as during shutdown or maintenance activities, that greater volume must be used.  Possible
causes of the worst-case release are not considered.  All releases are assumed to occur at ground level for toxic
worst-case releases.  Worst-case meteorological conditions are defined as atmospheric stability class F and wind
speed of 1.5 meters/second (3.4 miles per hour).  If using the lookup tables provided by EPA, the ambient
temperature is assumed to be 25°C (77°F) and the relative humidity is assumed to be 50%.  If dispersion modeling of
the worst-case release is to be performed, the ambient temperature that must be used is the highest daily maximum
temperature for the site over the past three years.  The average humidity at the site for the last three years is used
when conducting dispersion modeling.  The site topography may be either rural or urban, depending on site-specific
characteristics.  EPA's Model RMP for Ammonia Refrigeration suggests using urban classification if at least 50% of
the area within a 1-mile radius of the site could be classified as urban and rural if less than 50% of the same area could
be classified as urban.

For toxic gases, except those liquefied by refrigeration, the worst-case release is defined as the total loss of the 
vessel/process line inventory over a 10-minute period.  Passive mitigation, that is enclosure, may be assumed to
reduce the release rate to the atmosphere.  EPA guidance indicates the release rate may be reduced to 55% of the
unenclosed release rate:  enclosed release rate = 0.55 * unenclosed release rate.

Toxic gases stored as liquids by refrigeration are analyzed as a liquid release with evaporation from the liquid pool at
the substance's boiling point.

For toxic liquids, the worst-case release is defined as the instantaneous total loss of the vessel/process line onto a flat,
nonabsorbing surface.   If actual conditions involve a surface that could rapidly absorb the material, other estimation
techniques should be evaluated.  The spill is assumed to spread to a depth of 1.0 cm (0.39 inch) unless the area is
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By:______________________
Date:____________________

Release Rate Estimates Chkd by:__________________
Date:____________________

surrounded by a dike.  Natural contours may also be considered.  If the dike is not sufficient to contain the entire
volume of the spill, the 1.0 cm depth must be used for the portion of the spill that overflows the dike.  If the
spill, at a depth of 1.0 cm, would not cover the diked surface area, the surface area for the 1.0 cm depth is used.  If the
spill will cover the diked surface area without overflowing the dike, the surface area of the dike is used.  If the spill
overflows the diked area, the diked surface area plus the surface area for the liquid pool outside the dike at a depth of
1.0 cm is used. 

If the toxic liquid spill would passively drain to enclosed catch basins or trenches, the surface area of the liquid that
would be exposed to the air is used.  If the toxic liquid spills inside a building, use the smaller surface area of the pool
at a depth of 1.0 cm or the surface area of the building floor.  The evaporation rate from the pool is calculated for 1.5
m/s wind speed; however, the release rate from the building to the atmosphere is assumed to be 10% of the
evaporation rate:  release to outside = unenclosed evaporation rate * 0.1.

For flammable substances, either gases or liquids, the worst-case release is defined as the instantaneous total loss of
the vessel/process line, which forms a vapor cloud containing all the released material and the cloud detonates.

Alternative releases scenarios are more credible scenarios.  Active mitigation systems may be considered to reduce the
estimated release rate.  To comply with the RMP requirements, the alternative scenario to be included in the Risk
Management Plan is to have offsite consequences unless no scenario is found that impacts off site. Typical
meteorological conditions for the site may be used for the alternative releases; EPA uses atmospheric stability class D
and wind speed of 3.0 m/s (6.7 m/h).  Average temperature and humidity for the site may be used; EPA uses 25°C
(77°F) and 50% humidity.  The release height may be determined by the scenario; EPA used ground level for the
release modeling.  
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By:______________________
Date:____________________

Release Rate Estimates Chkd by:__________________
Date:____________________

Aqueous Ammonia Storage Tank - Worst-Case Release Scenario

Aqueous ammonia with a proposed concentration of 19% will be used in a Selective Catalytic Reduction
(SCR)  system to treat NOx emissions.  The design of both the tank and the corresponding containment
dike are currently  in the design phase.  This analysis makes certain assumptions to evaluate potential
areas that could be impacted by a worst-case release as defined by the EPA RMP regulations.  While
these regulations do not specifically apply to this process (attributed to the ammonia concentration that
the Catoctin facility has elected to utilize), PPRP has elected to evaluate potential release scenarios as
part of a program to identify and safely manage hazards.    

This analysis assumes there is one storage tank used to store aqueous ammonia, having a capacity of
20,000 gallons. The 19% aqueous ammonia concentration is used in this analysis for both the
calculations and for the dispersion modeling using ALOHA.  The RMP*Comp model (EPA's release
calculation software) used 20% aqueous ammonia as set by the Offsite Consequence Analysis Guidance
Document (OCAG).  However, the physical properties of 19% aqueous ammonia are essentially the same
as aqueous concentrations of 20%. 

EPA specifies that the worst-case release of a toxic liquid is the instantaneous loss of the maximum
inventory in the largest vessel with formation of a liquid pool.  Passive mitigation, such as a dike, may be
considered.

The storage tank is surrounded by a containment dike or basin as a passive mitigation technique in the
event of a  catastrophic leak or rupture.  It was assumed for calculation purposes that the basin or dike
will have a capacity of approximately 22,000 gallons.  Because the basin is still in the design phase,
three basin dimension scenarios were assumed for calculation purposes:

27.12 ft x 27.12 ft x 4 ft deep Surface Area = 735.5 ft^2
31.31 ft x 31.31 ft x 3 ft deep Surface Area = 980.3 ft^2
38.35 ft x 38.35 ft x 2 ft deep Surface Area = 1470.7 ft^2

Distances to the toxic endpoint for ammonia are evaluated assuming worst-case meteorological
conditions.  The toxic endpoint for ammonia is 0.14 mg/l (200ppm) as specified by EPA. The area is
classified as rural and, for estimates using EPA's release calculation software, the ambient conditions
were assumed to be 77 degrees F and stability class F (RMP*Comp).  For estimates using the ALOHA
dispersion model, the ambient temperature and the ground temperature are assumed to be 100 degrees F
as the highest possible daily daytime temperature and 77 degrees F for nighttime conditions.  Stability
class D is assumed for daytime conditions and stability class F for nighttime conditions.
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By:______________________
Date:____________________

Release Rate Estimates Chkd by:__________________
Date:____________________

Aqueous Ammonia Storage Tank - Worst-Case Release Scenario (continued)

Calculation - Worst-Case Release from One Vessel Located Outdoors at Worst-Case Conditions:

Liquid pool surface area:
Scenario #1
Volume spilled 20000 gallons 2673.797 ft^3
Pool depth 3.635373 ft
Pool surface area 735.5 ft^2
Density 7.5 lb/gal
Quantity Spilled 150000 lbs

Scenario #2
Volume spilled 20000 gallons 2673.8 ft^3
Pool depth 2.727484 ft
Pool surface area 980.3 ft^2
Density 7.5 lb/gal
Quantity Spilled 150000 lbs

Scenario #3
Volume spilled 20000 gallons 2673.797 ft^3
Pool depth 1.818016 ft
Pool surface area 1470.7 ft^2
Density 7.5 lb/gal
Quantity Spilled 150000 lbs

The evaporation rate from a liquid pool is (reference 1, Section D.2)

QR = 0.284*U^0.78*MW^(2/3)*A*VP/(82.05*T)

QR = evaporation rate, lb/min
U = wind speed, m/s
MW = molecular weight, lb/mole
A = surface area of liquid pool, ft^2
VP = vapor pressure of pure substance or partial pressure if the substance is in a 
          mixture at the liquid temperature, mm Hg
T = absolute temperature of the liquid, °K
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By:______________________
Date:____________________

Release Rate Estimates Chkd by:__________________
Date:____________________

Aqueous Ammonia Storage Tank - Worst-Case Release Scenario (continued)

Scenario #1
Pool surface area, ft^2 = 735.4944
Liquid temperature = 100 ºF = 37.77778 ºC = 310.7778 ºK
Wt. % Ammonia = 19%
Wt. % Water = 81%
MW Ammonia = 17 lb/mole from Reference 2
MW Water = 18 lb/mole from Reference 2
Vapor Pressure of Mixture = 482.8844 mm Hg from Reference 3 - pg. 3-67, 3-68 
Partial Pressure, Ammonia = 444.6259 mm Hg
Partial Pressure, Water = 38.2585 mm Hg
Quantity Ammonia Spilled = 28500 lbs NH3 in the solution

U = 1.5 m/s
MW = 17 lb/mole from Reference 2
A = 735.4944 ft^2
VP = 444.6259 mm Hg from Reference 3
T = 310.7778 °K

QR = 33.03804 lb/min ammonia
Release Duration = 863 minutes

Scenario #2
Pool surface area, ft^2 = 980.3161
Liquid temperature = 100 ºF = 37.77778 ºC = 310.7778 ºK
Wt. % Ammonia = 19%
Wt. % Water = 81%
MW Ammonia = 17 lb/mole from Reference 2
MW Water = 18 lb/mole from Reference 2
Vapor Pressure of Mixture = 482.8844 mm Hg from Reference 3 - pg. 3-67, 3-68 
Partial Pressure, Ammonia = 444.6259 mm Hg
Partial Pressure, Water = 38.2585 mm Hg
Quantity Ammonia Spilled = 28500 lbs NH3 in the solution

U = 1.5 m/s
MW = 17 lb/mole from Reference 2
A = 980.3161 ft^2
VP = 444.6259 mm Hg from Reference 3
T = 310.7778 °K

QR = 44.03531 lb/min ammonia
Release Duration = 647 minutes

Aqueous Ammonia Storage Tank - Worst-Case Release Scenario (continued)
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By:______________________
Date:____________________

Release Rate Estimates Chkd by:__________________
Date:____________________

Scenario #3
Pool surface area, ft^2 = 1470.723
Liquid temperature = 100 ºF = 37.77778 ºC = 310.7778 ºK
Wt. % Ammonia = 19%
Wt. % Water = 81%
MW Ammonia = 17 lb/mole from Reference 2
MW Water = 18 lb/mole from Reference 2
Vapor Pressure of Mixture = 482.8844 mm Hg from Reference 3 - pg. 3-67, 3-68 
Partial Pressure, Ammonia = 444.6259 mm Hg
Partial Pressure, Water = 38.2585 mm Hg
Quantity Ammonia Spilled = 28500 lbs NH3 in the solution

U = 1.5 m/s
MW = 17 lb/mole from Reference 2
A = 1470.723 ft^2
VP = 444.6259 mm Hg from Reference 3
T = 310.7778 °K

QR = 66.06413 lb/min ammonia
Release Duration = 431 minutes
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By:______________________
Date:____________________

Release Rate Estimates Chkd by:__________________
Date:____________________

Aqueous Ammonia Storage Tank - Worst-Case Release Scenario (continued)

Results from ALOHA

Scenario #1 (77 F, Stability Class F-Nighttime Conditions)
SITE DATA INFORMATION:
   Location: FREDERICK, MARYLAND
   Building Air Exchanges Per Hour: 0.49 (sheltered single storied)
   Time: August 3, 2004  1429 hours EDT (user specified)

CHEMICAL INFORMATION:
   Chemical Name: AQUEOUS AMMONIA         Solution Strength: 19% (by weight)
   Normal Boiling Point: 121.3° F         Ambient Boiling Point: 121.1° F   
   Partial Pressure at Ambient Temperature: 0.34 atm
   Ambient Saturation Concentration: 343,337 ppm or 34.3%
   Hazardous Component: AMMONIA           Molecular Weight: 17.03 g/mol
   ERPG-3: 750 ppm    ERPG-2: 150 ppm     ERPG-1: 25 ppm
   IDLH: 300 ppm

 ATMOSPHERIC INFORMATION: (MANUAL INPUT OF DATA) 
   Wind: 1.5 meters/sec from w at 3 meters
   No Inversion Height
   Stability Class: F (user override)     Air Temperature: 77° F
   Relative Humidity: 50%                 Ground Roughness: 25 centimeters
   Cloud Cover: 5 tenths

 SOURCE STRENGTH INFORMATION:
   Puddle Area: 735.5 square feet         Puddle Volume: 20000 gallons
   Soil Type: Concrete                    Ground Temperature: 77° F
   Initial Puddle Temperature: 77° F
   Release Duration: ALOHA limited the duration to 1 hour
   Max Average Sustained Release Rate: 15.4 pounds/min
      (averaged over a minute or more) 
   Total Amount Hazardous Component Released: 858 pounds

 FOOTPRINT INFORMATION: 
   Dispersion Module: Gaussian
   Red LOC (200 ppm) Max Threat Zone: 273 yards 819 ft

0.155 miles
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By:______________________
Date:____________________

Release Rate Estimates Chkd by:__________________
Date:____________________

Aqueous Ammonia Storage Tank - Worst-Case Release Scenario (continued)

Scenario #1a (100 F, Stability Class D-Daytime Conditions)
SITE DATA INFORMATION:
   Location: FREDERICK, MARYLAND
   Building Air Exchanges Per Hour: 0.49 (sheltered single storied)
   Time: August 3, 2004  1429 hours EDT (user specified)

CHEMICAL INFORMATION:
   Chemical Name: AQUEOUS AMMONIA         Solution Strength: 19% (by weight)
   Normal Boiling Point: 121.3° F         Ambient Boiling Point: 121.1° F   
   Partial Pressure at Ambient Temperature: 0.58 atm
   Ambient Saturation Concentration: 582,156 ppm or 58.2%
   Hazardous Component: AMMONIA           Molecular Weight: 17.03 g/mol
   ERPG-3: 750 ppm    ERPG-2: 150 ppm     ERPG-1: 25 ppm
   IDLH: 300 ppm

 ATMOSPHERIC INFORMATION: (MANUAL INPUT OF DATA) 
   Wind: 1.5 meters/sec from w at 3 meters
   No Inversion Height
   Stability Class: D (user override)     Air Temperature: 100° F
   Relative Humidity: 50%                 Ground Roughness: 25 centimeters
   Cloud Cover: 5 tenths

 SOURCE STRENGTH INFORMATION:
   Puddle Area: 735.5 square feet         Puddle Volume: 20000 gallons
   Soil Type: Concrete
   Ground Temperature: 100° F
   Initial Puddle Temperature: 100° F
   Release Duration: ALOHA limited the duration to 1 hour
   Max Average Sustained Release Rate: 27.5 pounds/min
      (averaged over a minute or more) 
   Total Amount Hazardous Component Released: 1,420 pounds

 FOOTPRINT INFORMATION: 
   Dispersion Module: Gaussian
   Red LOC (200 ppm) Max Threat Zone: 189 yards 567 ft

0.107 miles
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By:______________________
Date:____________________

Release Rate Estimates Chkd by:__________________
Date:____________________

Aqueous Ammonia Storage Tank - Worst-Case Release Scenario (continued)

Scenario #2 (77 F, Stability Class F-Nighttime Conditions)
SITE DATA INFORMATION:
   Location: FREDERICK, MARYLAND
   Building Air Exchanges Per Hour: 0.49 (sheltered single storied)
   Time: August 3, 2004  1429 hours EDT (user specified)

CHEMICAL INFORMATION:
   Chemical Name: AQUEOUS AMMONIA         Solution Strength: 19% (by weight)
   Normal Boiling Point: 121.3° F         Ambient Boiling Point: 121.1° F   
   Partial Pressure at Ambient Temperature: 0.34 atm
   Ambient Saturation Concentration: 343,337 ppm or 34.3%
   Hazardous Component: AMMONIA           Molecular Weight: 17.03 g/mol
   ERPG-3: 750 ppm    ERPG-2: 150 ppm     ERPG-1: 25 ppm
   IDLH: 300 ppm

 ATMOSPHERIC INFORMATION: (MANUAL INPUT OF DATA) 
   Wind: 1.5 meters/sec from w at 3 meters
   No Inversion Height
   Stability Class: F (user override)     Air Temperature: 77° F
   Relative Humidity: 50%                 Ground Roughness: 25 centimeters
   Cloud Cover: 5 tenths

 SOURCE STRENGTH INFORMATION:
   Puddle Area: 980.32 square feet        Puddle Volume: 20000 gallons
   Soil Type: Concrete                    Ground Temperature: 77° F
   Initial Puddle Temperature: 77° F
   Release Duration: ALOHA limited the duration to 1 hour
   Max Average Sustained Release Rate: 20 pounds/min
      (averaged over a minute or more) 
   Total Amount Hazardous Component Released: 1,093 pounds

 FOOTPRINT INFORMATION: 
   Dispersion Module: Gaussian
   Red LOC (200 ppm) Max Threat Zone: 314 yards 942 ft

0.178 miles
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By:______________________
Date:____________________

Release Rate Estimates Chkd by:__________________
Date:____________________

Aqueous Ammonia Storage Tank - Worst-Case Release Scenario (continued)

Scenario #2a (100 F, Stability Class D-Daytime Conditions)
SITE DATA INFORMATION:
   Location: FREDERICK, MARYLAND
   Building Air Exchanges Per Hour: 0.49 (sheltered single storied)
   Time: August 3, 2004  1429 hours EDT (user specified)

CHEMICAL INFORMATION:
   Chemical Name: AQUEOUS AMMONIA         Solution Strength: 19% (by weight)
   Normal Boiling Point: 121.3° F         Ambient Boiling Point: 121.1° F   
   Partial Pressure at Ambient Temperature: 0.58 atm
   Ambient Saturation Concentration: 582,156 ppm or 58.2%
   Hazardous Component: AMMONIA           Molecular Weight: 17.03 g/mol
   ERPG-3: 750 ppm    ERPG-2: 150 ppm     ERPG-1: 25 ppm
   IDLH: 300 ppm

 ATMOSPHERIC INFORMATION: (MANUAL INPUT OF DATA) 
   Wind: 1.5 meters/sec from w at 3 meters
   No Inversion Height
   Stability Class: D (user override)     Air Temperature: 100° F
   Relative Humidity: 50%                 Ground Roughness: 25 centimeters
   Cloud Cover: 5 tenths

 SOURCE STRENGTH INFORMATION:
   Puddle Area: 980.32 square feet        Puddle Volume: 20000 gallons
   Soil Type: Concrete
   Ground Temperature: 100° F
   Initial Puddle Temperature: 100° F
   Release Duration: ALOHA limited the duration to 1 hour
   Max Average Sustained Release Rate: 35.5 pounds/min
      (averaged over a minute or more) 
   Total Amount Hazardous Component Released: 1,780 pounds

 FOOTPRINT INFORMATION: (GAUSS SELECTED)
   Dispersion Module: Gaussian
   Red LOC (200 ppm) Max Threat Zone: 215 yards 645 ft

0.122 miles
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By:______________________
Date:____________________

Release Rate Estimates Chkd by:__________________
Date:____________________

Aqueous Ammonia Storage Tank - Worst-Case Release Scenario (continued)

Scenario #3 (77 F, Stability Class F-Nighttime Conditions)
SITE DATA INFORMATION:
   Location: FREDERICK, MARYLAND
   Building Air Exchanges Per Hour: 0.49 (sheltered single storied)
   Time: August 3, 2004  1429 hours EDT (user specified)

CHEMICAL INFORMATION:
   Chemical Name: AQUEOUS AMMONIA         Solution Strength: 19% (by weight)
   Normal Boiling Point: 121.3° F         Ambient Boiling Point: 121.1° F   
   Partial Pressure at Ambient Temperature: 0.34 atm
   Ambient Saturation Concentration: 343,337 ppm or 34.3%
   Hazardous Component: AMMONIA           Molecular Weight: 17.03 g/mol
   ERPG-3: 750 ppm    ERPG-2: 150 ppm     ERPG-1: 25 ppm
   IDLH: 300 ppm

 ATMOSPHERIC INFORMATION: (MANUAL INPUT OF DATA) 
   Wind: 1.5 meters/sec from w at 3 meters
   No Inversion Height
   Stability Class: F (user override)     Air Temperature: 77° F
   Relative Humidity: 50%                 Ground Roughness: 25 centimeters
   Cloud Cover: 5 tenths

 SOURCE STRENGTH INFORMATION:
   Puddle Area: 1470.7 square feet        Puddle Volume: 20000 gallons
   Soil Type: Concrete                    Ground Temperature: 77° F
   Initial Puddle Temperature: 77° F
   Release Duration: ALOHA limited the duration to 1 hour
   Max Average Sustained Release Rate: 28.8 pounds/min
      (averaged over a minute or more) 
   Total Amount Hazardous Component Released: 1,525 pounds

 FOOTPRINT INFORMATION: 
   Dispersion Module: Gaussian
   Red LOC (200 ppm) Max Threat Zone: 384 yards 1152 ft

0.218 miles
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By:______________________
Date:____________________

Release Rate Estimates Chkd by:__________________
Date:____________________

Aqueous Ammonia Storage Tank - Worst-Case Release Scenario (continued)

Scenario #3a (100 F, Stability Class D-Daytime Conditions)
SITE DATA INFORMATION:
   Location: FREDERICK, MARYLAND
   Building Air Exchanges Per Hour: 0.49 (sheltered single storied)
   Time: August 3, 2004  1429 hours EDT (using computer's clock)

CHEMICAL INFORMATION:
   Chemical Name: AQUEOUS AMMONIA         Solution Strength: 19% (by weight)
   Normal Boiling Point: 121.3° F         Ambient Boiling Point: 121.1° F   
   Partial Pressure at Ambient Temperature: 0.58 atm
   Ambient Saturation Concentration: 582,156 ppm or 58.2%
   Hazardous Component: AMMONIA           Molecular Weight: 17.03 g/mol
   ERPG-3: 750 ppm    ERPG-2: 150 ppm     ERPG-1: 25 ppm
   IDLH: 300 ppm

 ATMOSPHERIC INFORMATION: (MANUAL INPUT OF DATA) 
   Wind: 1.5 meters/sec from w at 3 meters
   No Inversion Height
   Stability Class: D (user override)     Air Temperature: 100° F
   Relative Humidity: 50%                 Ground Roughness: 25 centimeters
   Cloud Cover: 5 tenths

 SOURCE STRENGTH INFORMATION:
   Puddle Area: 1470.7 square feet        Puddle Volume: 20000 gallons
   Soil Type: Concrete
   Ground Temperature: 100° F
   Initial Puddle Temperature: 100° F
   Release Duration: ALOHA limited the duration to 1 hour
   Max Average Sustained Release Rate: 50.7 pounds/min
      (averaged over a minute or more) 
   Total Amount Hazardous Component Released: 2,387 pounds

 FOOTPRINT INFORMATION: 
   Dispersion Module: Gaussian
   Red LOC (200 ppm) Max Threat Zone: 257 yards 771 ft

0.146 miles
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By:______________________
Date:____________________

Release Rate Estimates Chkd by:__________________
Date:____________________

Aqueous Ammonia Storage Tank - Worst-Case Release Scenario (continued)

Results from RMP COMP

Scenario #1
RMP*Comp Ver. 1.07
Results of Consequence Analysis

Chemical: Ammonia (water solution)  20%
CAS #: 7664-41-7
Category: Toxic Liquid
Scenario: Worst-case
Quantity Released: 20000 gallons
Liquid Temperature: 77 F

Mitigation Measures: 
Diked area: 735.5 square feet
Dike height: 4 feet

Release Rate to Outside Air: 15.4 pounds per minute
Topography: Rural surroundings (terrain generally flat and unobstructed)
Toxic Endpoint: 0.14 mg/L; basis: ERPG-2
Estimated Distance to Toxic Endpoint: 0.2 miles (0.3 kilometers)

--------Assumptions About This Scenario---------
Wind Speed: 1.5 meters/second (3.4 miles/hour)
Stability Class: F
Air Temperature: 77 degrees F (25 degrees C)
------------------------------------------------
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By:______________________
Date:____________________

Release Rate Estimates Chkd by:__________________
Date:____________________

Aqueous Ammonia Storage Tank - Worst-Case Release Scenario (continued)

Scenario #2
RMP*Comp Ver. 1.07
Results of Consequence Analysis

Chemical: Ammonia (water solution)  20%
CAS #: 7664-41-7
Category: Toxic Liquid
Scenario: Worst-case
Quantity Released: 20000 gallons
Liquid Temperature: 77 F

Mitigation Measures: 
Diked area: 980.32 square feet
Dike height: 3 feet

Release Rate to Outside Air: 20.6 pounds per minute
Topography: Rural surroundings (terrain generally flat and unobstructed)
Toxic Endpoint: 0.14 mg/L; basis: ERPG-2
Estimated Distance to Toxic Endpoint: 0.3 miles (0.5 kilometers)

--------Assumptions About This Scenario---------
Wind Speed: 1.5 meters/second (3.4 miles/hour)
Stability Class: F
Air Temperature: 77 degrees F (25 degrees C)
------------------------------------------------
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By:______________________
Date:____________________

Release Rate Estimates Chkd by:__________________
Date:____________________

Aqueous Ammonia Storage Tank - Worst-Case Release Scenario (continued)

Scenario #3
RMP*Comp Ver. 1.07
Results of Consequence Analysis

Chemical: Ammonia (water solution)  20%
CAS #: 7664-41-7
Category: Toxic Liquid
Scenario: Worst-case
Quantity Released: 20000 gallons
Liquid Temperature: 77 F

Mitigation Measures: 
Diked area: 1470.7 square feet
Dike height: 2 feet

Release Rate to Outside Air: 30.9 pounds per minute
Topography: Rural surroundings (terrain generally flat and unobstructed)
Toxic Endpoint: 0.14 mg/L; basis: ERPG-2
Estimated Distance to Toxic Endpoint: 0.3 miles (0.5 kilometers)

--------Assumptions About This Scenario---------
Wind Speed: 1.5 meters/second (3.4 miles/hour)
Stability Class: F
Air Temperature: 77 degrees F (25 degrees C)
------------------------------------------------
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By:______________________
Date:____________________

Release Rate Estimates Chkd by:__________________
Date:____________________

Aqueous Ammonia Tank Truck Delivery 

Aqueous ammonia (19%) will be transported to the site by tanker truck as frequently as twice per week at
peak times to support Catoctin's Selective Catalytic Reduction (SCR) system. This analysis evaluates the
potential of off-site impacts that may result from a catastrophic spill of ammonia occurring from a rupture 
in the truck's tank.   Certain assumptions are made in order to evaluate the potential areas that could be
impacted by a release as defined by the EPA RMP regulations. While these regulations do not
specifically apply to this process because of the ammonia concentration (19%) the facility has selected,
PPRP has elected to evaluate potential release scenarios as part of a program to identify and safely
manage hazards.   

The analysis assumes that 19% aqueous ammonia will be delivered in 5,800-gallon increments based on 
a truck capacity of 43,500 lbs.  The 19% aqueous ammonia concentration is used in this analysis for 
both the calculations and for the dispersion modeling using ALOHA.  The RMP*Comp model (EPA's
release calculation software) used 20% aqueous ammonia as set by the Offsite Consequence  Analysis
Guidance Document (OCAG).  However, the physical properties of 19% aqueous ammonia are essentially
the same as aqueous concentrations of 20%.     

EPA specifies that the alternative release of a liquid is a more credible scenario than the worst-case
release.  The alternative release scenario analyzed was a catastrophic spill of ammonia released from a
tanker truck in a residential community, while on route to the Catoctin facility for delivery.  For this
analysis, one scenario was analyzed where no passive or active mitigation is assumed to estimate the
greatest potential distance and additional scenarios were analyzed where topography and drainage
systems are allowed to mitigate the spill.

For the scenario where no mitigation is assumed, the maximum pool area corresponding to the leak event
was determined based on an assumed  pool depth of 1 centimeter (0.033 feet), as specified in the  OCAG
for uncontained spills.  

Maximum Pool Size Dimensions based on 1 cm depth:    153.287 ft (length)    
153.287 ft (width) 

0.033 ft (depth)

For the scenarios where mitigation was assumed, the surface area was assumed to be 50% and 25%
of the maximum surface area possible for the case of no mitigation.

The distance to the toxic endpoint for ammonia are evaluated assuming typical meteorological
conditions.   The toxic endpoint for ammonia is 0.14 mg/l (200ppm) and is a Level 2 Emergency Response
Planning Guideline (ERPG-2) developed by the American Industrial Hygiene Association.  The area is
classified as rural and for   estimates using EPA's release calculation software, the ambient temperature
was assumed to be 77 degrees F  (RMP Comp).  For estimates using the Aloha dispersion model, the
ambient temperature and the ground temperature is assumed to also be 77 degrees F.  
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By:______________________
Date:____________________

Release Rate Estimates Chkd by:__________________
Date:____________________

Aqueous Ammonia Tank Truck Delivery  (continued)

Calculation - Alternative Release of Contents of Tanker Truck - No Mitigation:

Liquid pool surface area

Volume spilled 5800 gallons 775.4011 ft^3
Pool depth 0.033 ft
Pool surface area 23497 ft^2
Density 7.5 lb/gal
Quantity Spilled 43500 lbs

The evaporation rate from a liquid pool is (reference 1, Section D.2)

QR = 0.284*U^0.78*MW^(2/3)*A*VP/(82.05*T)

QR = evaporation rate, lb/min
U = wind speed, m/s
MW = molecular weight, lb/mole
A = surface area of liquid pool, ft^2
VP = vapor pressure of pure substance or partial pressure if the substance is in a mixture at 
          the liquid temperature, mm Hg
T = absolute temperature of the liquid, °K

Pool surface area, ft^2 = 23497
Liquid temperature = 77 ºF = 25 ºC = 298 ºK
Wt. % Ammonia = 19%
Wt. % Water = 81%
MW Ammonia = 17 lb/mole from Reference 2
MW Water = 18 lb/mole from Reference 2
Vapor Pressure of Mixture = 482.8844 mm Hg from Reference 3 
Partial Pressure, Ammonia = 444.6259 mm Hg
Partial Pressure, Water = 33.08844 mm Hg
Quantity Ammonia Spilled = 8265 lbs

U = 3.0 m/s
MW = 17 lb/mole from Reference 2
A = 23497 ft^2
VP = 444.6259 mm Hg from Reference 3
T = 298 °K

QR = 1890.099 lb/min ammonia initially
Release Duration = 4 minutes, if release rate remained constant 

Note: The release rate drops as the ammonia concentration in the pool decreases.  
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By:______________________
Date:____________________

Release Rate Estimates Chkd by:__________________
Date:____________________

Aqueous Ammonia Tank Truck Delivery  (continued)

Results from ALOHA

SITE DATA INFORMATION:
   Location: FREDERICK, MARYLAND
   Building Air Exchanges Per Hour: 0.52 (sheltered single storied)
   Time: August 4, 2004  1205 hours EDT (using computer's clock)

CHEMICAL INFORMATION:
   Chemical Name: AQUEOUS AMMONIA         Solution Strength: 19% (by weight)
   Normal Boiling Point: 121.3° F         Ambient Boiling Point: 121.1° F   
   Partial Pressure at Ambient Temperature: 0.34 atm
   Ambient Saturation Concentration: 343,337 ppm or 34.3%
   Hazardous Component: AMMONIA           Molecular Weight: 17.03 g/mol
   ERPG-3: 750 ppm    ERPG-2: 150 ppm     ERPG-1: 25 ppm
   IDLH: 300 ppm

 ATMOSPHERIC INFORMATION: (MANUAL INPUT OF DATA) 
   Wind: 4.29 meters/sec from w at 3 meters
   No Inversion Height
   Stability Class: D                     Air Temperature: 77° F
   Relative Humidity: 50%                 Ground Roughness: 25.0 centimeters
   Cloud Cover: 5 tenths

 SOURCE STRENGTH INFORMATION:
   Puddle Area: 23497 square feet         Puddle Volume: 5800 gallons
   Soil Type: Default                     Ground Temperature: 77° F
   Initial Puddle Temperature: 77° F
   Release Duration: 54 minutes
   Max Average Sustained Release Rate: 786 pounds/min
      (averaged over a minute or more) 
   Total Amount Hazardous Component Released: 8,484 pounds

 FOOTPRINT INFORMATION: 
   Dispersion Module: Gaussian
   Red LOC (200 ppm) Max Threat Zone: 580 yards 1740 ft

0.330 miles
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By:______________________
Date:____________________

Release Rate Estimates Chkd by:__________________
Date:____________________

Aqueous Ammonia Tank Truck Delivery  (continued)

Results from RMP Comp

RMP*Comp Ver. 1.07
Results of Consequence Analysis

Chemical: Ammonia (water solution)  20%
CAS #: 7664-41-7
Category: Toxic Liquid
Scenario: Alternative
Quantity Released: 44300 pounds
Release Duration: 10 minutes
Release Rate: 580 gallons per min
Liquid Temperature: 77 F

Mitigation Measures: NONE
Release Rate to Outside Air: 620 pounds per minute
Topography: Rural surroundings (terrain generally flat and unobstructed)
Toxic Endpoint: 0.14 mg/L; basis: ERPG-2
Estimated Distance to Toxic Endpoint: 0.6 miles (1.0 kilometers)

--------Assumptions About This Scenario---------
Wind Speed: 3 meters/second (6.7 miles/hour)
Stability Class: D
Air Temperature: 77 degrees F (25 degrees C)
------------------------------------------------
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By:______________________
Date:____________________

Release Rate Estimates Chkd by:__________________
Date:____________________

Aqueous Ammonia Tank Truck Delivery  (continued)

Calculation - Alternative Release of Contents of Tanker Truck - 50% Mitigation:

Liquid pool surface area

Volume spilled 5800 gallons 775.4011 ft^3
Pool depth 0.033 ft
Pool surface area 23497 ft^2
Pool surface area 11748.5 ft^2 where mitigation reduces the surface area to 50% of the maximum area
Density 7.5 lb/gal
Quantity Spilled 43500 lbs

The evaporation rate from a liquid pool is (reference 1, Section D.2)

QR = 0.284*U^0.78*MW^(2/3)*A*VP/(82.05*T)

QR = evaporation rate, lb/min
U = wind speed, m/s
MW = molecular weight, lb/mole
A = surface area of liquid pool, ft^2
VP = vapor pressure of pure substance or partial pressure if the substance is in a mixture at 
          the liquid temperature, mm Hg
T = absolute temperature of the liquid, °K

Pool surface area, ft^2 = 11748.5
Liquid temperature = 77 ºF = 25 ºC = 298 ºK
Wt. % Ammonia = 19%
Wt. % Water = 81%
MW Ammonia = 17 lb/mole from Reference 2
MW Water = 18 lb/mole from Reference 2
Vapor Pressure of Mixture = 482.8844 mm Hg from Reference 3 
Partial Pressure, Ammonia = 444.6259 mm Hg
Partial Pressure, Water = 33.08844 mm Hg
Quantity Ammonia Spilled = 8265 lbs

U = 3.0 m/s
MW = 17 lb/mole from Reference 2
A = 11748.5 ft^2
VP = 444.6259 mm Hg from Reference 3
T = 298 °K

QR = 945.0494 lb/min ammonia initially
Release Duration = 9 minutes, if release rate remained constant 

Note: The release rate drops as the ammonia concentration in the pool decreases.  
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By:______________________
Date:____________________

Release Rate Estimates Chkd by:__________________
Date:____________________

Aqueous Ammonia Tank Truck Delivery  (continued)

Results from ALOHA

SITE DATA INFORMATION:
   Location: FREDERICK, MARYLAND
   Building Air Exchanges Per Hour: 0.52 (sheltered single storied)
   Time: August 4, 2004  1205 hours EDT (using computer's clock)

CHEMICAL INFORMATION:
   Chemical Name: AQUEOUS AMMONIA         Solution Strength: 19% (by weight)
   Normal Boiling Point: 121.3° F         Ambient Boiling Point: 121.1° F   
   Partial Pressure at Ambient Temperature: 0.34 atm
   Ambient Saturation Concentration: 343,337 ppm or 34.3%
   Hazardous Component: AMMONIA           Molecular Weight: 17.03 g/mol
   ERPG-3: 750 ppm    ERPG-2: 150 ppm     ERPG-1: 25 ppm
   IDLH: 300 ppm

 ATMOSPHERIC INFORMATION: (MANUAL INPUT OF DATA) 
   Wind: 4.29 meters/sec from w at 3 meters
   No Inversion Height
   Stability Class: D                     Air Temperature: 77° F
   Relative Humidity: 50%                 Ground Roughness: 25.0 centimeters
   Cloud Cover: 5 tenths

 SOURCE STRENGTH INFORMATION:
   Puddle Area: 11748 square feet         Puddle Volume: 5800 gallons
   Soil Type: Default                     Ground Temperature: 77° F
   Initial Puddle Temperature: 77° F
   Release Duration: ALOHA limited the duration to 1 hour
   Max Average Sustained Release Rate: 450 pounds/min
      (averaged over a minute or more) 
   Total Amount Hazardous Component Released: 6,792 pounds

 FOOTPRINT INFORMATION: 
   Dispersion Module: Gaussian
   Red LOC (200 ppm) Max Threat Zone: 438 yards 1314 ft

0.249 miles
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By:______________________
Date:____________________

Release Rate Estimates Chkd by:__________________
Date:____________________

Aqueous Ammonia Tank Truck Delivery  (continued)

Results from RMP Comp

RMP*Comp Ver. 1.07
Results of Consequence Analysis

Chemical: Ammonia (water solution)  20%
CAS #: 7664-41-7
Category: Toxic Liquid
Scenario: Alternative
Quantity Released: 44300 pounds
Release Duration: 10 minutes
Release Rate: 580 gallons per min
Liquid Temperature: 77 F

Mitigation Measures: 
Active Mitigation to Reduce Release Rate by factor of .5

Release Rate to Outside Air: 310 pounds per minute
Topography: Rural surroundings (terrain generally flat and unobstructed)
Toxic Endpoint: 0.14 mg/L; basis: ERPG-2
Estimated Distance to Toxic Endpoint: 0.4 miles (0.6 kilometers)

--------Assumptions About This Scenario---------
Wind Speed: 3 meters/second (6.7 miles/hour)
Stability Class: D
Air Temperature: 77 degrees F (25 degrees C)
------------------------------------------------
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By:______________________
Date:____________________

Release Rate Estimates Chkd by:__________________
Date:____________________

Aqueous Ammonia Tank Truck Delivery  (continued)

Calculation - Alternative Release of Contents of Tanker Truck - 50% Mitigation:

Liquid pool surface area

Volume spilled 5800 gallons 775.4011 ft^3
Pool depth 0.033 ft
Pool surface area 23497 ft^2
Pool surface area 5874.251 ft^2 where mitigation reduces the surface area to 25% of the maximum area
Density 7.5 lb/gal
Quantity Spilled 43500 lbs

The evaporation rate from a liquid pool is (reference 1, Section D.2)

QR = 0.284*U^0.78*MW^(2/3)*A*VP/(82.05*T)

QR = evaporation rate, lb/min
U = wind speed, m/s
MW = molecular weight, lb/mole
A = surface area of liquid pool, ft^2
VP = vapor pressure of pure substance or partial pressure if the substance is in a mixture at 
          the liquid temperature, mm Hg
T = absolute temperature of the liquid, °K

Pool surface area, ft^2 = 5874.251
Liquid temperature = 77 ºF = 25 ºC = 298 ºK
Wt. % Ammonia = 19%
Wt. % Water = 81%
MW Ammonia = 17 lb/mole from Reference 2
MW Water = 18 lb/mole from Reference 2
Vapor Pressure of Mixture = 482.8844 mm Hg from Reference 3 
Partial Pressure, Ammonia = 444.6259 mm Hg
Partial Pressure, Water = 33.08844 mm Hg
Quantity Ammonia Spilled = 8265 lbs

U = 3.0 m/s
MW = 17 lb/mole from Reference 2
A = 5874.251 ft^2
VP = 444.6259 mm Hg from Reference 3
T = 298 °K

QR = 472.5247 lb/min ammonia initially
Release Duration = 17 minutes, if release rate remained constant 

Note: The release rate drops as the ammonia concentration in the pool decreases.  
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By:______________________
Date:____________________

Release Rate Estimates Chkd by:__________________
Date:____________________

Aqueous Ammonia Tank Truck Delivery  (continued)

Results from ALOHA

SITE DATA INFORMATION:
   Location: FREDERICK, MARYLAND
   Building Air Exchanges Per Hour: 0.52 (sheltered single storied)
   Time: August 4, 2004  1205 hours EDT (using computer's clock)

CHEMICAL INFORMATION:
   Chemical Name: AQUEOUS AMMONIA         Solution Strength: 19% (by weight)
   Normal Boiling Point: 121.3° F         Ambient Boiling Point: 121.1° F   
   Partial Pressure at Ambient Temperature: 0.34 atm
   Ambient Saturation Concentration: 343,337 ppm or 34.3%
   Hazardous Component: AMMONIA           Molecular Weight: 17.03 g/mol
   ERPG-3: 750 ppm    ERPG-2: 150 ppm     ERPG-1: 25 ppm
   IDLH: 300 ppm

 ATMOSPHERIC INFORMATION: (MANUAL INPUT OF DATA) 
   Wind: 4.29 meters/sec from w at 3 meters
   No Inversion Height
   Stability Class: D                     Air Temperature: 77° F
   Relative Humidity: 50%                 Ground Roughness: 25.0 centimeters
   Cloud Cover: 5 tenths

 SOURCE STRENGTH INFORMATION:
   Puddle Area: 5874 square feet          Puddle Volume: 5800 gallons
   Soil Type: Default                     Ground Temperature: 77° F
   Initial Puddle Temperature: 77° F
   Release Duration: ALOHA limited the duration to 1 hour
   Max Average Sustained Release Rate: 196 pounds/min
      (averaged over a minute or more) 
   Total Amount Hazardous Component Released: 4,748 pounds

 FOOTPRINT INFORMATION: 
   Dispersion Module: Gaussian
   Red LOC (200 ppm) Max Threat Zone: 283 yards 849 ft

0.161 miles
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By:______________________
Date:____________________

Release Rate Estimates Chkd by:__________________
Date:____________________

Aqueous Ammonia Tank Truck Delivery  (continued)

Results from RMP Comp

RMP*Comp Ver. 1.07
Results of Consequence Analysis

Chemical: Ammonia (water solution)  20%
CAS #: 7664-41-7
Category: Toxic Liquid
Scenario: Alternative
Quantity Released: 44300 pounds
Release Duration: 10 minutes
Release Rate: 580 gallons per min
Liquid Temperature: 77 F

Mitigation Measures: 
Active Mitigation to Reduce Release Rate by factor of .75

Release Rate to Outside Air: 155 pounds per minute
Topography: Rural surroundings (terrain generally flat and unobstructed)
Toxic Endpoint: 0.14 mg/L; basis: ERPG-2
Estimated Distance to Toxic Endpoint: 0.3 miles (0.5 kilometers)

--------Assumptions About This Scenario---------
Wind Speed: 3 meters/second (6.7 miles/hour)
Stability Class: D
Air Temperature: 77 degrees F (25 degrees C)
------------------------------------------------
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