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ABSTRACT 

The Maryland Public Service Commission (PSC) has granted a Certificate 
of Public Convenience and Necessity (CPCN) to Mirant Mid-Atlantic, LLC 
(Mirant) to install air pollution control equipment at the Chalk Point 
Generating Station in Prince George’s County, Maryland. The proposed 
modification consists of a wet flue gas desulfurization (FGD) system, 
sulfuric acid mist controls, and associated enhancements for the two coal-
fired units at Chalk Point (Units 1 and 2) designed to reduce emissions to 
comply with Maryland’s Healthy Air Act (HAA) enacted in 2006. 

The Department of Natural Resources Power Plant Research Program 
(PPRP), coordinating with other State agencies, performed this 
environmental review of the Chalk Point FGD project as part of the PSC 
licensing process under PSC Case Number 9086.   DNR used the analysis 
of potential impacts as the basis for establishing licensing conditions for 
operating the proposed project.  DNR’s recommendations were made in 
concert with the Departments of Environment, Agriculture, 
Transportation, and Business and Employment Development, the 
Maryland Energy Administration, and the Maryland Office of Planning.   

This report describes PPRP’s evaluation of the environmental and 
socioeconomic impacts of the project, summarizes the results of the 
evaluation, and presents the licensing conditions, which have been 
incorporated into the CPCN for the facility.  The document includes the 
following: 

• Description of the proposed project; 

• Discussion of existing environmental and socioeconomic 
conditions at the site and in the vicinity; and  

• Analysis of the potential air quality, surface water, biological, 
ground water, socioeconomic, cultural, and noise impacts from 
the proposed project.   
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FOREWORD 

This report was prepared under the direction of John Sherwell at the 
Maryland Department of Natural Resources, Power Plant Research 
Program (PPRP).  Under the contract to PPRP, the following individuals 
were responsible for conducting the work associated with this 
environmental review: 

• Anand Yegnan and Julie Ross, Environmental Resources 
Management, Inc., Exton, PA, under Contract #K00B520075;  

• Diane Mountain and Robert Keating, Environmental Resources 
Management, Inc., Annapolis, MD, under Contract #K00P5200993; 

• Steve Schreiner, Versar, Inc. ESM Operations, Columbia, MD, under 
Contract #K00B5200176; and  

• Peter Hall, Metametrics, Inc., Charlottesville, VA, under Contract 
#PR97-056-001. 
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EXECUTIVE SUMMARY 

On 3 November 2006, Mirant Mid-Atlantic, LLC applied to the Maryland 
Public Service Commission (PSC) for a Certificate of Public Convenience 
and Necessity (CPCN) to install and operate air pollution control 
equipment at the Chalk Point Generating Station including a wet flue gas 
desulfurization system (FGD) to reduce sulfur dioxide (SO2) emissions, 
sulfuric acid mist (SAM) controls, and associated enhancements.  This 
project is identified as PSC Case No. 9086.   

The Chalk Point FGD project is designed to modify the existing flow of 
flue gas from the facility’s stack in order to control emissions of SO2 and 
SAM.  Existing induced-draft fans will be upgraded from their current 
design, new booster fans will be installed, and a new stack will be built.  
The existing stack will be utilized as a drawdown to accommodate the 
existing furnace and ductwork.  In addition, by-product management 
system components and water and wastewater treatment facilities will be 
installed as a part of this project.  

The Maryland Department of Natural Resources (DNR) Power Plant 
Research Program (PPRP) has conducted a thorough review of the 
potential environmental and socioeconomic effects of the proposed 
installation and operation of air pollution control equipment at Chalk 
Point, and has summarized the findings in this Environmental Review 
report.  The report is the product of a consolidated review by Maryland 
State agencies of Mirant’s application to the Maryland PSC and serves as 
technical support of the State’s recommended licensing conditions for 
approval of the Chalk Point FGD Project. 

The Chalk Point FGD project will result in substantial reductions in SO2 
emissions, some decrease in mercury emissions, and relatively small 
increases in particulate matter (PM, PM10, PM2.5), carbon monoxide 
(CO), volatile organic compound (VOC), and toxic air pollutant (TAP) 
emissions.  Overall, the project will have significant environmental benefit 
and help towards improvement in air quality in the vicinity of the facility 
and in Class I areas. 

The construction and operation of the FGD project will likely not pose any 
significant negative impacts to biological, aquatic, ecological, wildlife, and 
endangered resources.  There will a net reduction in mercury loading to 
the Chesapeake Bay due to reductions in air emissions resulting from the 
project.  
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The MDE Water Management Administration recommended that Mirant 
be provided two options to supply water for the scrubber from two 
potential sources, namely surface water from the Patuxent River and 
ground water from the Patuxent Formation. The appropriation of surface 
water from the Patuxent River to supply the scrubber is a reasonable use 
of surface water, and impacts to the water resources and other users are 
acceptable.  Alternatively, if Mirant selects the ground water option, 
additional recommendations were made to ensure that the withdrawal of 
ground water from the Patuxent Formation does not cause unreasonable 
harm to the aquifer or other users in the future. 

The noise generated by the Chalk Point FGD project will fall within 
applicable Maryland noise limits. No adverse impact on housing, 
population, employment, and economy are expected from the project.  
The project will increase the industrial character of Chalk Point, but most 
of the new elements will be difficult to distinguish from other generation 
components.  As the project will be constructed on an industrial site that 
has been previously disturbed, and there are no confirmed archeological 
sites or cultural deposits within the project boundaries, construction of the 
FGD system will have no adverse direct effect on archaeological resources.  
PPRP has recommended a licensing condition that permits Mirant to 
transport limestone and/or gypsum by truck only in the event of an 
emergency; therefore, the project will not have a significant impact on the 
traffic conditions in the nearby roads.  

Gypsum by-product from the proposed FGD system that is beneficially 
used by the third party in the manufacture of wallboard, or for other 
commercial uses, will not impact ground water quality because it will not 
be placed on the ground.  Further, a recommended license condition 
requires gypsum or off-specification gypsum by-product not accepted by 
the third party to be sent to a commercial landfill.  Solid waste generated 
by the project that is sent to commercial landfills is not expected to impact 
ground water quality because the commercial landfills are constructed 
and operated in accordance with federal and state solid waste laws and 
regulations.   

At the conclusion of this case, the PSC issued a CPCN to Mirant for the 
FGD project, and incorporated all of the licensing conditions 
recommended by the State that were developed through this consolidated 
review.  Copies of the Final Order, the Stipulated Agreement for the case, 
and the licensing conditions are included in Appendix A. 
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1.0 INTRODUCTION  

1.1 BACKGROUND 

Mirant Mid-Atlantic, LLC (Mirant) has submitted an application to the 
Maryland Public Service Commission (PSC) for a modification of the 
Chalk Point Generating Station in Prince George’s County, Maryland (see 
general location in Figure 1-1).  The proposed modification consists of air 
pollution control systems designed to reduce emissions in compliance 
with Maryland’s Healthy Air Act (HAA) of 2006.   

The air pollution control systems proposed for Chalk Point include a wet 
flue gas desulfurization (FGD) system, sulfuric acid mist (SAM) controls, 
and associated enhancements.  These modifications promise significant 
environmental benefit in the form of reduced air emissions.   

The Department of Natural Resources (DNR) Power Plant Research 
Program (PPRP), coordinating with other State agencies, performed this 
environmental review of the Chalk Point FGD project as part of the PSC 
licensing process.  Before modifications of the facility can be undertaken, 
the PSC must grant a Certificate of Public Convenience and Necessity 
(CPCN).  PPRP’s review was conducted to evaluate the potential impacts 
to environmental and cultural resources for the proposed modification, 
pursuant to Section 3-304 of the Natural Resources Article of the 
Annotated Code of Maryland.   

PPRP used the analysis of potential impacts as the basis for establishing 
initial recommended licensing conditions for operating the modified 
facility, pursuant to Section 3-306 of the Natural Resources Article.  
PPRP’s recommendations were made in concert with other programs 
within DNR as well as the Departments of Agriculture, Business and 
Economic Development, Environment, Planning, and Transportation, and 
the Maryland Energy Administration.   

At the conclusion of this case, the PSC issued a CPCN in Final Order 
81550 on August 4, 2007, granting Mirant the approval to proceed with the 
project under the licensing conditions recommended by the State.  Copies 
of the Final Order, the Stipulated Agreement for the case, and the 
licensing conditions are included in Appendix A. 
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Figure 1-1 Location of Chalk Point Generating Station, Aquasco, Maryland 
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1.2 THE HEALTHY AIR ACT (HAA) AND IMPLICATIONS FOR THE 
OVERALL PROJECT SCHEDULE 

1.2.1 Background on HAA and Federal Multi-Pollutant Reduction Programs 

The Maryland Healthy Air Act (HAA) was signed into law in the spring of 
2006.  The HAA is a sweeping “multi-pollutant” air pollution control 
program requiring substantial reductions in emissions of nitrogen oxides 
(NOx), sulfur dioxide (SO2), and mercury from 15 coal-fired generating 
units at seven power plants in Maryland, including Chalk Point Units 1 
and 2.  The HAA also requires Maryland to participate in a multi-state 
program known as the Regional Greenhouse Gas Initiative (RGGI) to 
reduce emissions of pollutants, including carbon dioxide, that contributes 
to climate change. 

The HAA regulates NOx and SO2 emissions based on a pollutant “cap-
and-trade” program in which the State establishes annual, statewide total 
tonnage emissions caps separately for NOx and SO2 and then allocates a 
portion of the annual statewide caps to each of the 15 individual coal-fired 
power plant generating units subject to the HAA.  Power plant owners 
can comply by reducing emissions at each unit to meet the unit’s cap, or 
can comply with the caps on a system wide basis, by over-controlling 
emissions at some plants and trading the excess allowances to other HAA 
plants that the company owns and operates in Maryland.  Table 1-1 
identifies the HAA caps and reduction requirements in MDE-ARMA's 
regulations implementing the HAA (COMAR 26.11.27). 

Instead of a cap-and-trade program, the mercury provisions of the HAA 
require affected power plants to achieve percentage reductions in 
emissions of mercury from a baseline year.  Plants may comply by a 
number of methods, but must achieve overall unit-by-unit reductions in 
mercury emissions of at least 80% for Phase 1 and 90% beginning in Phase 
2 and thereafter. 
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Table 1-1 Emissions Caps and Reduction Requirements in MDE’s HAA Enabling 
Regulations (COMAR 26.11.27) 

Note: tpy = tons per year; t/O3 = tons emitted during a single ozone season (May–Sept.) 

Generating Unit NOx  (2009) 
Annual 

(tpy) 

NOx  
(2012) 

Annual 
(tpy) 

NOx  (2009) 
Ozone Season 

(t/O3) 

NOx  (2012) 
Ozone Season 

(t/O3) 

SO2  
(2010) 

Annual 
(tpy) 

SO2              

(2012)        
Annual 

(tpy) 

CONSTELLATION       

Brandon Shores Unit 1  2,927  2,414  1,363  1,124  7,041  5,392 

Brandon Shores Unit 2  3,055  2,519  1,449  1,195  7,347  5,627 

C.P. Crane Unit 1  832  686  345  284  2,000  1,532 

C.P. Crane Unit 2  894  737  385  317  2,149  1,646 

Wagner Unit 2  673  555  278  229  1,618  1,239 

Wagner Unit 3  1,352  1,115  583  481  3,252  2,490 

CONSTELLATION 
TOTAL 

 9,733  8,026  4,403  3,630  23,407  17,926 

MIRANT       

Chalk Point Unit 1  1,415  1,166  611  503  3,403  2,606 

Chalk Point Unit 2  1,484  1,223  655  542  3,568  2,733 

Dickerson Unit 1  672  554  311  257  1,616  1,238 

Dickerson Unit 2  736  607  333  274  1,770  1,355 

Dickerson Unit 3  698  575  314  259  1,678  1,285 

Morgantown Unit 1  2,540  2,094  1,053  868  6,108  4,678 

Morgantown Unit 2  2,522  2,079  1,048  864  6,066  4,646 

MIRANT TOTAL  10,067  8,298  4,327  3,567  24,209  18,541 

ALLEGHENY       

R. P. Smith Unit 3  67  55  27  22  161  124 

R.P. Smith Unit 4  349  288  143  118  841  644 

ALLEGHENY TOTAL 416 343 170 140 1,002 768 
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The U.S. Environmental Protection Agency (EPA) recently passed its own 
multi-pollutant regulations affecting power plants:  the Clean Air 
Interstate Rule (CAIR), which regulates NOx and SO2 emissions, and the 
Clean Air Mercury Rule (CAMR), which regulates mercury emissions.  
Like the HAA, the Federal rules for NOx and SO2 are based on a cap-and-
trade program, although the caps established for Maryland power plants 
by CAIR and CAMR are less stringent than those set by the HAA.  In fact, 
the HAA is more stringent than the Federal regulations in several key 
ways: 

• HAA requires greater pollutant reductions than CAIR; 

• HAA reductions schedules are more aggressive than the Federal 
schedule; 

• HAA prohibits the affected power plant from acquiring allowances 
from outside the State of Maryland; and 

• To date, there are no Federal programs regulating greenhouse gas 
emissions from power plants or other sources, while the HAA 
requires Maryland to participate in RGGI.   

The coal-fired generating units in Maryland are subject to the HAA and 
the Federal CAIR/CAMR programs.  Figure 1-2 illustrates the schedules 
for the State and Federal pollution control regulations. 
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Figure 1-2   Maryland HAA and Federal CAIR/CAMR Program Deadlines 

 

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Maryland Healthy 
Air Act

Federal CAIR and 
CAMR

NOx Phase 1

SOx Phase 1

Hg Phase 1
NOx Phase 2

SOx Phase 2
Hg Phase 2

NOx Phase 1

SOx Phase 1

Hg Phase 1
NOx Phase 2

SOx Phase 2
Hg Phase 2

 

Note: Hg = mercury. 

1.2.2 Project Schedules 

The FGD system installation involves a substantial construction project.  
Mirant indicates in its CPCN application for the Chalk Point FGD project 
that it will need to initiate construction on the project by summer of 2007 
to complete the design, purchase, and installation of the FGD system at 
Chalk Point and complete the installation by end of 2009.  This will enable 
Mirant to meet the HAA Phase January 1, 2010 SOx deadline.  Because of 
the aggressive HAA deadlines, and the size and complexity of the FGD 
project, Mirant has requested an expedited review of this FGD 
application.   

In a separate CPCN application (Case No. 9079), Mirant has been granted 
a certificate to install a selective catalytic reduction (SCR) system at Chalk 
Point Unit 1.  The construction for the SCR system will be completed to 
meet the HAA Phase I NOx deadline of 1 January 2009.   

1.3 REPORT ORGANIZATION 

This report synthesizes the evaluations that PPRP has conducted related 
to Mirant’s application for a CPCN for the proposed modifications.  The 
information is organized into the following sections: 



 7 CHALK POINT FGD CASE 9086-3/24/2008 

• Section 2 provides a description of the site, the existing facility and 
proposed project. 

• Section 3 describes the existing site conditions, including climatology, 
biological resources, the regional socioeconomic setting, and noise. 

• Section 4 discusses the project’s impacts on air quality and associated 
regulatory requirements. 

• Section 5 presents other environmental impacts that the project will 
have on the surrounding area, in particular to ecological, 
socioeconomic, and cultural resources, and the acoustic environment.   

• Section 6 describes water supply alternatives and associated impacts. 

• Section 7 describes wet FGD by-product management, off-site 
disposition, and an evaluation of impacts. 

• Sections 8 and 9 provide, respectively, a summary of issues and a list 
of references.
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2.0 PROJECT DESCRIPTION 

2.1 SITE DESCRIPTION 

The site of the proposed modification is the Chalk Point Generating 
Station located in Aquasco in Prince George’s County, Maryland.  The net 
generation capacity (summer) of the Chalk Point site is 2,415 megawatts 
(MW).  

2.2 EXISTING FACILITY 

Mirant owns and operates two coal-fired units, Units 1 and 2, at the Chalk 
Point facility.  Units 1 and 2 are dry-bottom, wall-fired steam generating 
units with a combined capacity of 683 MW.  Units 3 and 4 are oil/gas-
fired units with a combined capacity of 1,224 MW.  In addition, there are 
six combustion turbines owned and operated by Mirant and a seventh 
turbine owned by Southern Maryland Electric Cooperative (SMECO).  The 
combined capacity of all seven combustion turbines is 508 MW.  

Coal is delivered to the Chalk Point facility via rail and is stored in areas 
immediately to the north of Units 1 and 2.  The facility typically combusts 
more than 1.6 million tons of coal annually.  Chalk Point currently uses a 
coal with a sulfur content of approximately 1.6 percent by weight.   

The exhaust gas from both Units 1 and 2 is emitted through a single 700-
foot stack.  Units 1 and 2 are equipped with a single electrostatic 
precipitator (ESP) for particulate matter control and Unit 2 is equipped 
with a selective autocatalytic reduction system (SACR) for NOx control.  
The ESP reduces particulate matter emissions from the units to less than 
0.03 grains per dry standard cubic foot (gr/dscf).  The SACR on Unit 2 is 
scheduled to begin operation before summer 2007 and is projected to be 
run only during the ozone season (May through September).   

2.3 PROPOSED PROJECT 

The Chalk Point FGD project is designed to modify the existing flow of 
flue gas from the facility’s stack in order to control emissions of SO2 and 
sulfuric acid mist (SAM).  Existing flue gas handling systems will be 
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linked to the new controls by means of new ductwork.  Existing induced-
draft fans will be upgraded from their current design, new booster fans 
will be installed, and a new stack will be built.  The existing stack will be 
utilized as a drawdown to accommodate the existing furnace and 
ductwork.  Figure 2-1 provides a detailed layout of the equipment and 
buildings on the site.   

The proposed project involves the following three components: 

• Installation of an air pollution control system consisting of a single 
wet FGD system and associated process system, sorbent injection 
equipment for removal of SAM, and a single-flue 400-foot stack to 
serve the FGD system; 

• Installation of material handling and storage equipment for process 
input (limestone and other air pollution control system reagents) 
and output (gypsum) materials, and reconfiguration of the coal 
yard to accommodate coal alternatives created by the installation of 
the FGD system; and 

• Installation of by-product management system components and 
water and wastewater treatment facilities.  

2.3.1 Air Pollution Control (APC) System Components and Operation 

Flue gases will flow from the existing boilers, bypass the existing stack, 
and then undergo a series of chemical treatments involving the injection of 
sorbents to reduce emissions of SAM.  A by-product of these injections is 
particulate matter (PM), consisting primarily of fly ash particles. 

After SAM treatment, the flue gas will be directed to the FGD system (also 
referred to as a “scrubber”) where SO2 will be removed from the flue gas.  
The project design includes a single, 100-percent capacity SO2 absorber for 
both units combined.  Flue gas will then be emitted to the environment 
through a 400-foot stack that will be constructed as part of the proposed 
project.  The new stack will consist of a concrete or steel frame chimney 
shell that surrounds and supports the flues from each of the steam 
turbines.  Each flue will be fabricated with fiberglass-reinforced plastic 
(FRP) linings and have an approximate diameter of 29.9 feet.  The stack 
will contain the majority of continuous emissions monitoring systems 
(CEMS). 
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Operation of the FGD system requires input of a mixture of ground 
limestone and water (limestone slurry).  Gypsum (also known as calcium 
sulfate) is formed as a by-product when the limestone slurry reacts with 
SO2 in the flue gas.  The by-product gypsum is suitable for use in making 
wallboard, cement manufacturing and other applications.  The limestone 
slurry for operation of the FGD system is prepared in ball mills by mixing 
limestone with water and grinding it to small particles to form a slurry.  
This is stored in a slurry storage tank prior to input into the FGD system.   

Once used in the FGD absorber, the reactant is pumped to hydroclone 
classifiers that will separate the slurry into low-density fines and high-
density coarse crystals, corresponding respectively to unreacted limestone 
and gypsum by-product.  Any unreacted limestone will be recycled and 
the gypsum by-product will be removed from the slurry through a 
mechanical dewatering process consisting of belt filters.  The separated 
liquid will be recycled back through the FGD system.  The gypsum will be 
temporarily stored on-site before being sent off-site for reuse or disposal.   

Inputs to the FGD system include water and limestone for the limestone 
slurry and energy for operating the system.  Additional outputs besides 
gypsum from the FGD system include wastewater generated by the 
scrubber.  The necessary subsystems for material preparation, handling, 
and storage will be constructed as part of the proposed project. 

2.3.2 Material Handling and Storage Equipment for Input and Output 
Materials 

Limestone Receiving, Handling, and Storage 

Up to 233,000 tons of limestone will be delivered to the site annually, 
primarily by 100-ton rail cars similar to those currently used for coal.  The 
existing rail spur to the west of the coal units will be used for delivering 
limestone.  Alternatively, Mirant could use 20-ton trucks for transport of 
limestone to the facility.  Figure 2-2 provides a detailed flow diagram of 
the movement of both limestone and gypsum.   

It is expected that up to 45 rail car deliveries of limestone will be made per 
week, each taking approximately 8 hours to unload.  If trucks are used for 
delivery of limestone, 220 trucks per week will be required.   

The limestone will be unloaded onto a feeder that will convey the 
limestone to a 500-ton per hour (tph) conveyor and then to a 6000-ton
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Figure 2-1  Detailed Layout of Equipment and Building at Chalk Point Facility 
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enclosure.  The limestone will then be transferred onto a series of 24-inch 
conveyors which will finally feed it to two silos.  All conveyors will be 
covered with 3/4–enclosed galvanized steel and all transfer towers will be 
covered.  In the event of an emergency or problems with the reclaim 
system, the limestone will be fed using front-end loaders.   

Gypsum Handling, Storage, and Barge Loading 

Gypsum is generated as a by-product of scrubber operations.  The 
gypsum will be collected in a dewatering facility using two vacuum belt 
filters.  It will be transported to an enclosed dome storage area.  The 
stored gypsum will then be transported offsite using a series of conveyor 
belts.  Rail will be used as the primary mode of transport, with truck as 
the backup.  Up to 382,000 tons of gypsum will be generated in a year.   

Receipt and Storage of Other Reagents 

Lime for use in the wastewater treatment system and reagents for SAM 
control will be delivered to the site by bulk-carrier truck.  Each will be 
pneumatically transported to its own storage silo, which will be equipped 
with dust collection devices to capture reagent dust expelled with the 
transport air. 

2.3.3 Wastewater Treatment System  

The wastewater treatment system treats the chloride purge stream water 
that is drawn out of the FGD absorber and replaced with makeup water, 
to control chloride and suspended solids concentrations in the absorber 
vessel.  The wastewater treament system consists of physical/chemical 
unit processes to remove suspended solids and metals from the purge 
stream, and biological unit processes for biochemical oxygen demand 
(BOD) and nitrogen removal.   

Physical/Chemical Wastewater Treatment 

Suspended solids and metals removal is a two-stage process.  Wastewater 
is continually pumped from the equalization tank to a reaction tank for 
calcium sulfate desaturation and pH adjustment to between 8.5 and 9.2.  
Wastewater flows by gravity into a second tank, where sulfide reagent is 
added to form insoluble metal sulfides, which are removed by chemical 
precipitation.  Wastewater then flows to a clarifier for removal of 
suspended solids.  A coagulant and coagulant aid are added to improve  



Figure 2-2 (a)
Process Flow Diagram - Gypsum Handling System

Chalk Point Station

Source: Mirant’s CPCN Application.



Figure 2-2 (b)
Process Flow Diagram - Limetone Handling System

Chalk Point Station

Source: Mirant’s CPCN Application.
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solids flocculation and settling.  Sludge from the clarifier is pumped to a 
thickener for concentration. Clarified water is treated with hydrochloric 
acid to reduce the pH to a concentration suitable for downstream 
biological treatment and for discharge. 

Biological Wastewater Treatment 

Wastewater is cooled and diluted.  Biological treatment removes nitrogen 
and BOD.  Wastewater flows to a biological sludge clarifier where the 
biological sludge is settled and pumped to the thickener for disposal or 
reactor use.   

Sludge Handling 

The sludge from the wastewater treatment system clarifiers and the water 
treatment system clarifier will be transferred to a sludge thickener for 
concentration. Thickened sludge will be pumped to filter presses for 
dewatering, resulting in an approximately 50 percent solids sludge cake.  
Sludge hoppers are loaded and trucked offsite to a landfill where the 
sludge is unloaded and placed for final disposal. 

The average weight of sludge produced is about 26,000 lb/day.  At a 
sludge density of 70 pounds per cubic feet, the volume of sludge is 376 
cubic feet per day.  Based on a truck capacity of 6 tons, approximately 
three truck loads per day of solids will be produced.   

2.3.5 Storm Water Management 

Chalk Point currently discharges site storm water runoff to the Patuxent 
River under the plant’s existing National Pollutant Discharge Elimination 
System (NPDES) permit.  The existing Storm Water Pollution Prevention 
Plan (SWPPP) minimizes discharge of potential contaminants from plant 
storm water runoff.  All storm water runoff from plant industrial areas is 
collected and treated in storm water detention basins prior to discharge to 
the river, and will continue to be so upon implementation of the FGD 
project. 
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3.0  EXISTING SITE CONDITIONS 

3.1 GEOLOGY AND GROUND WATER RESOURCES 

3.1.1 Geology 

The Chalk Point Generating Station is located in the Atlantic Coastal Plain 
Physiographic province of Maryland.  Approximately 2,500 feet of 
unconsolidated sedimentary deposits consisting of clay, silt, sand, and 
gravel underlie this region.  Table 3-1 summarizes the Chalk Point 
geology and hydrogeology.  Figure 3-1 shows a conceptual geologic cross-
section of the region.   

The shallow (0-25 feet) surficial sediments consist of undifferentiated 
Quaternary-age deposits.  The Calvert, Nanjemoy, Marlboro, and Aquia 
formations underlie the surficial sediments.  Beneath these formations are 
the unconsolidated sediments of the undifferentiated Brightseat-Severn-
Monmouth-Matawan formations, and Magothy, and Patapsco, and 
Patuxent formations, which are underlain by crystalline basement rock.    

3.1.2 Hydrogeology  

Five aquifers underlie the Chalk Point site:  Calvert and Nanjemoy 
(undifferentiated), Aquia, Magothy, Patapsco, and Patuxent aquifers.  The 
hydrogeologic characteristics of the aquifers are described below.  Cross 
section A-A’ in Figure 3-2 illustrates the hydrogeology of the Chalk Point 
site.  The line of geologic cross section A-A’ is shown on Figure 3-3. 

Mack et al. (1983) reports that there is limited hydraulic communication 
(i.e., leakage of ground water downward into the underlying aquifer) 
between the Calvert, Nanjemoy and Aquia formations, and the deeper 
Magothy, Patapsco, and Patuxent aquifers due to the confining silt and 
clay formations that separate these units (Figure 3-1).  Leakage through a 
confining bed is controlled by the thickness and hydraulic conductivity of 
the bed (i.e., the volume of water that can be transmitted in unit time 
under a unit hydraulic gradient through a unit area) and the hydraulic 
gradient across the confining bed.  The vertical hydraulic conductivity of a 
confining bed is very low compared to the hydraulic conductivity of the 
aquifers they confine.  Although small amounts of ground water leak 
downward vertically between aquifers over time, the rate of leakage is 
very slow, and does not increase in measurable amounts due to pumping 
from lower aquifers. 
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Table 3-1 Hydrogeologic Units at Chalk Point 

System Series Unit
Approximate 
Thickness (ft) Hydrologic Character General Character

Quaternary Holocene and 
Pleistocene 25 Confining bed to poor 

aquifier.
Sand, gravel, silt, and 

clay.  Surficial unit.

Miocene and 
Eocene

Calvert and 
Nanjemoy 
Formations

250
Confining bed with some 

sand lenses.  Domestic 
well use.

Silt, fine sand, and 
clay.

Marlboro Clay 30 Confining bed. Clay.

Tertiary Paleocene Aquia Formation 160 Major regional aquifier.

Galuconitic sand, 
separated in places by 
thin layers of silt and 

clay.

Upper Cretaceous Magothy Formation 50 Major regional aquifier.

Laterally extensive 
sands, interbedded 
with thin layers of 

clay.

Upper Patapsco 
Formation 600

Alternating confining 
beds and sandy aquifiers. 
Major aquifers at Chalk 

Point at 850 and 1000-foot 

Sand layers 
interbedded with 
thick clay and silt 

layers.

Lower Patapsco 
Formation >500

Alternating confining 
beds and sandy aquifiers. 

Major aquifer at Chalk 
Point at 1500-foot sand.

Sand layers 
interbedded with 
thick clay and silt 

layers.

Patuxent Formation 540

Alternating sands and 
clay confining beds.  

Thicher sands toward top 
of aquifer, minor sands 

toward bottom.

Sand layers 
interbedded with 
thick clay layers.  

Progressively more 
clay toward the 

bottom of formation.

Cretaceous

Lower Cretaceous

Silt and clay, with 
thin layers of sand.

Brightseat, Severn, 
Monmouth and 

Matawan Formations
100 Confining bed.
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Figure 3-1 Conceptual Geologic Cross-Section From the Fall Line to the Patuxent River 
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Figure 3-2 Geologic Section A-A’ of the Chalk Point Area Based Primarily on Gamma Logs 
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Figure 3-3 Location of Chalk Point Wells and Geologic Section A-A’ 
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3.1.2.1 Calvert and Nanjemoy Formations 

The Nanjemoy and Calvert formations outcrop in the area.  These 
formations consist predominantly of silt and clay deposits, with thin, 
discontinuous interbedded sand units that supply small quantities of 
ground water to shallow (less than 300 feet) domestic wells.  Yields for 
residential wells completed in this unit typically range from 5,800 to 
17,300 gallons per day (gpd).  Recharge to these aquifers occurs primarily 
as direct precipitation on outcrop areas, or vertical leakage from overlying 
Quaternary sediments.  The Marlboro clay lies directly beneath these 
formations, effectively separating them from the underlying Aquia 
Formation.   

3.1.2.2 Aquia Aquifer 

The Aquia aquifer occurs at an elevation of about -300 feet mean sea level 
(msl) in the Chalk Point area.  The Aquia is laterally extensive and 
approximately 160 to 200 feet thick.  The Aquia is a confined aquifer, with 
the Marlboro Clay as the upper confining unit.  The clayey Monmouth 
and Matawan formations (about 100 feet thick) separate the bottom of the 
Aquia from the deeper Magothy Formation.   

The Aquia is one of the most extensively used aquifers in the region for 
ground water supply.  Major ground water withdrawals from the Aquia 
aquifer in southern Maryland have grown over the past 20 years and 
include community water supplies at Leornardtown, Lexington Park and 
the Patuxent Naval Air Station in St. Mary’s County; Prince Frederick, 
Chesapeake Beach, Chesapeake Ranch Estates and Solomons Island in 
Calvert County; and the Calvert Cliffs Nuclear Power Plant.  In addition, 
there are a significant number of residential wells that continue to be 
added each year. As a result of this growing use, the water level in the 
aquifer has declined approximately 60 feet in the Chalk Point area 
between 1982 and 2003, with the most severe drawdown of over 108 feet 
occurring approximately 20 miles south of Chalk Point, near Solomons 
Island and Lexington Park (PPRP 2006).  The current water levels in the 
Aquia are substantially above the 80 percent management levels even in 
the areas of heaviest use.  

3.1.2.3 Magothy Formation 

The Magothy aquifer in the Magothy Formation occurs at approximately  
-600 feet msl at Chalk Point, and consists of fine to coarse sand.  The 
Magothy is laterally extensive and about 50 feet thick in the Chalk Point 
area.  As with the Aquia aquifer, the Magothy is confined above and 
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below by significant silt and clay units, and therefore does not receive 
direct recharge by precipitation.  The Monmouth and Matawan 
formations, which are approximately 100 feet thick, lie above the 
Magothy, and a clay and silt confining unit of the Patapsco Formation 
approximately 100 feet thick lies beneath the Magothy.  Recharge to the 
Magothy occurs at outcrop areas along its northwestern boundary, and 
from ground water leakage across silty and clayey confining units. 

The Magothy aquifer is also used in southern Maryland.  In addition to 
the Chalk Point power plant, municipal wells near Waldorf, Bowie, and 
Annapolis are major pumping centers for withdrawing ground water 
from the Magothy.  The drawdown in the Magothy at Chalk Point for the 
period 1990 to 2003 has been approximately 35 feet, and a total of about 65 
feet since pumping at Chalk Point began in 1964 (PPRP 2006).  Current 
water levels in the Magothy at Chalk Point are estimated to be at –90 ft 
msl. 

Beginning in 1990, MDE Water Management Administration (WMA) has 
required industrial users of the Magothy to use deeper aquifers like the 
Patapsco to allay concerns over water level declines in the Magothy.  In 
1991, in response to PEPCO’s request for a CPCN for four combustion 
turbines, the WMA revised the water appropriation permits at Chalk 
Point to reflect the withdrawal of more water from the Patapsco 
Formation and less from the Magothy aquifer.  As a result, the Chalk Point 
power plant reduced its ground water withdrawal from the Magothy 
during the time period of 1990 to 2003 by about 40 percent compared to 
the period before 1980.  This reduction has resulted in a commensurate 
reduction in the rate of water level decline at the facility during this same 
period; however, water levels continue to decline in the aquifer due to the 
extensive continued use in Annapolis and Waldorf (PPRP 2006).  

3.1.2.4 Patapsco Formation 

The Patapsco Formation consists of thick clay and silt beds interbedded 
with sand units of varying lateral and vertical extent (Mack 1988).  The top 
of the Patapsco occurs at a depth of approximately -625 to -650 feet msl in 
the Chalk Point area, and has an approximate thickness of 1,000 feet.  As 
previously mentioned, the Patapsco Formation contains the Upper and 
Lower Patapsco aquifers.  Mirant is currently using ground water 
extracted from the Upper Patapsco aquifer.  

The Patapsco Formation contains several sand layers that are capable of 
yielding significant quantities of ground water.  As mentioned above, the 
three primary water-bearing sand layers have been designated as the 850-
foot, 1,000-foot, and 1,500-foot sands.  These sand layers exhibit variable 
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lateral and vertical extent, and the degree of interconnection among these 
layers is uncertain (Mack 1976).     

The 1,500-foot sand layer is separated from the 1,000-foot sand by a 
significant confining clay layer that impedes the movement of water 
between the sand beds.  Ground water monitoring data have further 
indicated that there is limited hydraulic connection between the 1,000-foot 
sand and the overlying Magothy and Aquia aquifers (Mack et al. 1983).  
Therefore, future withdrawals from the 1,000-foot sand should not 
adversely impact any of the overlying aquifers, including the Magothy or 
Aquia.   

Pumping test results performed by Mack et al. (1988) provide reasonable 
estimates of the hydrologic characteristics of the three sand layers of the 
Patapsco.  Two key aquifer characteristics that describe an aquifer’s ability 
to yield water are transmissivity and storativity.  Transmissivity is a 
measure of the amount of water that can be transmitted horizontally 
through a unit width by the full saturated thickness of the aquifer.  The 
higher the transmissivity value, the higher the rate of ground water flow. 
Based on the Mack et al. (1988) pumping test results, the 1,000-foot sand is 
the most prolific water-yielding unit.  Storativity, or the storage 
coefficient, is the volume of water an aquifer will release from storage per 
unit surface area of the aquifer per unit change in hydraulic head.  It is 
used to determine whether a given aquifer occurs under confined, semi-
confined, or unconfined conditions.  Generally, the value of storativity of 
confined aquifers is 0.005 or less.  The specific values for transmissivity 
and storativity for each sand unit are listed Table 3-2. 

Long term ground water monitoring of the Upper Patapsco aquifer 
indicates a steady decline in water levels at Chalk Point.  Recent 
measurements indicate drawdown of nearly 67 feet between 1975 and 
2003 in well PG-Hf-38 at Chalk Point (PPRP 2006).  Water levels in PG-Hf-
40 (completed in the 850 sand) in 2007 were -45 ft msl. 

Table 3-2 Patapsco Formation Transmissivity and Storativity Values 

Sand Unit Transmissivity (ft2/day) Storativity 

850-foot 565 no value reported 

1,000-foot (two measurements) 1,077 and 1,841 0.000084 and 0.00016 

1,500-foot (two measurements) 775 and 1,085 0.000086 and no value reported 
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3.1.2.5 Patuxent Formation 

The Patuxent Formation contains the deepest aquifer in Charles County, 
lying below the Lower Patapsco aquifer.  Mirant is proposing to use 
ground water withdrawn from the Patuxent aquifer to supply the water 
required for scrubbers.  Since the Lower Patapsco and Patuxent aquifers 
are separated by confining layers of the Arundel Clay limiting leakage 
between them, it is likely that increased pumping from the Patuxent 
aquifer is not likely to affect individual wells in the Patapsco aquifer.   

Mirant drilled and installed a test well in the Patuxent Formation between 
October 2006 and January 2007 to support its request to appropriate 
ground water for use in the scrubber (GAI 2007).  The geophysical logs 
indicate that the Patuxent Formation extends from 1,878 feet below 
ground surface (bgs) to 2,420 feet bgs.  Top of rock was encountered at a 
depth of 2,420 feet bgs.  The drilling and geophysical logs indicate that the 
Patuxent is inter-layered with sand and clay layers with one thick (25 foot) 
sand layer just below the Arundel Clay Formation.  The remainder of the 
sand layers identified in geophysical logs were approximately five to ten 
feet thick.  Consequently, the Patuxent aquifer at Chalk Point consists 
primarily of thin sand layers interspersed with clay layers. 

Mirant installed a six-inch diameter steel test well in the 12-inch diameter 
borehole.  Seven individual sand layers were screened between 1,873 and 
2,380 feet bgs. 

Mirant conducted a 72-hour constant-rate pumping test in the test well at 
a discharge rate of 222 gallons per minute.  Pumping test analyses by GAI 
(2007) resulted in transmissivity values ranging from 230 ft2/day 
(pumping test) to 280 ft2/day (recovery test).  These values are much 
lower than the transmissivity values listed in Table 3-2 for the sand layers 
in the Patapsco Formation. 

Because an observation well in the same aquifer is recommended to 
accurately calculate a storativity value, a storativity value was not 
determined from the pump test.  For the Patuxent aquifer, Andreasen 
(1999) reported storativity values ranging from 1 x 10-3 to 1 x 10-5, with a 
median value of 1.5 x 10-4 and an average value of 2.6 x 10-4. 

During the pumping test, water levels were monitored in PG-Hf-38 (1,000-
foot sand), PG-Hf-31 (1,000-foot sand and 1,500-foot sand), PG-Hf-32 
(1,500-foot sand), and PG-Hf-41 (Magothy aquifer).  Wells PG-Hf-38 
showed a downward trend in water levels during the GAI (2007) 
pumping test; however, the downward trend was apparent prior to the 
start of pumping (Figure 3-4) and was likely due to production well 
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pumping during the pump test and not due to the pumping of the test 
well (CP-1).  The water level fluctuations in all the wells monitored during 
the test are interpreted to not be caused from the pumping in the Patuxent 
aquifer from the 72-hour test.  

COMAR 26.17.06.05D(4) indicates that an appropriation of ground water 
cannot be issued if the proposed withdrawal will exceed the sustained 
yield of the aquifer.  The regulation provides the tool to determine 
whether the regional sustained yield potentiometric surface of a confined 
aquifer is being exceeded, by requiring that the regional sustained yield 
potentiometric surface not be lowered below 80 percent of the drawdown 
available between the top of the aquifer and the historical pre-pumping 
level of the potentiometric surface.  The method used to calculate the 80 
percent management level for the Patuxent aquifer at Chalk Point is 
described below.   

• Prior to the GAI pump test, the water level in the pumping well was 
73 feet bgs.  The land surface elevation at the test well is 
approximately 20 feet msl, thus the current water level is -53 feet msl.   

• Andreasen (2007, electronic mail communication) reported that the 
modeled historical pre-pumping water level elevation in the Patuxent 
aquifer at Chalk Point is 8 feet msl.   

• The top of the Patuxent is estimated to occur at Chalk Point at 1,878 
feet bgs, or -1,858 msl, based on the geophysical log from Mirant’s test 
well. 

• The difference between the top of the Patuxent aquifer and the 
historic, pre-pumping water level is 1,866 feet (1,858 feet plus 8 feet). 

• Eighty percent of 1,866 feet is 1,493 feet; subtracting 1,493 feet from 8 
feet msl results in an 80 percent management level of -1,485 feet msl. 

• Available drawdown is the difference between the current water level 
of -53 feet msl and the 80 percent management level of -1,485 feet msl, 
which leaves 1,432 feet of available drawdown. 

The maximum drawdown calculated by GAI (2007) at a distance of 2,500 
feet, or about one-half mile, at 12 years is approximately 310 feet, or 
approximately 20 percent of the available drawdown.  Impacts associated 
with this proposed withdrawal are discussed in more detail in Section 6.0. 
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Figure 3-4 Time-Drawdown Graph for Observation Values Monitored During 72-hour Pumping Test 
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3.1.3 Ground Water Quality 

The ground water quality of the Patapsco, Magothy, and Aquia aquifers is 
good.  Specific to the Patapsco, Mack et al. (1988) report that the ground 
water quality of the 850-foot sand, 1,000-foot sand, and 1,500-foot sand 
meets United States Environmental Protection Agency (EPA) drinking 
water standards maximum contaminant levels (MCLs), with the exception 
of iron.  Mack et al.(1988) report iron concentrations in excess of 0.6 
milligrams per liter (mg/L) for ground water samples collected from the 
850-and 1,000- foot sands, exceeding the EPA secondary drinking water 
regulations of 0.3 mg/L.  The secondary drinking water regulations are 
non-enforceable guidelines regulating constituents that may cause 
cosmetic or aesthetic effects to the ground water.  Iron is a naturally 
occurring metal and is found in many ground waters because of the 
reducing conditions that favor iron’s soluble state.   

Mirant collected a ground water sample from the test well completed in 
the Patuxent Formation.  The results were compared to the EPA drinking 
water standards MCLs.  Although MCLs were promulgated to determine 
drinking water limits, they are used herein to discuss the water quality.  
The water quality results indicate that concentrations of all the 
constituents except lead are below the MCLs.  The analytical result for 
lead of 0.021 mg/L exceeds the MCL (action level) of 0.015 mg/L.    

The water quality results were also compared to the EPA secondary 
drinking water regulations.  The water quality results indicate that 
concentrations of iron, manganese, and aluminum exceed the secondary 
standards.  Mirant reported that at the time the sample was collected, the 
turbidity in the test well was relatively high (GAI 2007).  Elevated 
turbidity levels can cause erroneously high metal results.  Mirant noted in 
a March 6, 2007 electronic mail message from Mr. Byers Rogan that 
additional development of the test well (the process by which turbidity is 
removed from the well) was scheduled, although Mirant had no plans to 
re-sample the well.  

Overall, the water sample from the test wells suggests that the water 
quality in the Patuxent aquifer will be acceptable for use in the scrubber. 
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3.1.4 Ground Water Use 

3.1.4.1 On-Site Ground Water Use 

The Chalk Point Generating Plant is currently authorized by MDE for 
ground water withdrawal from the Magothy and Upper Patapsco 
aquifers.  Table 3-3 summarizes both the observation and production 
wells used at Chalk Point and the formation in which they are screened; 
well locations are shown in Figure 3-3.  The site has 11 existing production 
wells providing ground water for operations via three appropriations 
permits: 

• Five wells extract ground water from the Magothy Formation, 
authorized by permit number PG1962G007(06) at an average daily 
allocation of 660,000 gpd; 

• Four wells extract ground water from the Upper Patapsco Aquifer, 
authorized by permit number PG1984G001(05) at an average daily 
allocation of 660,000 gpd; and 

• Two wells extract ground water from the Upper Patapsco Aquifer, 
authorized by permit number PG1989G001 (03) at an average daily 
allocation of 20,000 gpd. 

The on-site ground water withdrawals are described further below. 

Magothy Withdrawals 

Chalk Point has been withdrawing ground water from the Magothy 
aquifer since 1964.  Mirant is currently authorized to withdraw ground 
water from five wells screened in the Magothy at an average daily 
withdrawal rate of 660,000 gpd, and a withdrawal rate for the month of 
maximum use of 1,000,000 gpd.  The five production wells used by Mirant 
to withdraw ground water from the Magothy are PG Hf 26, 27, 28, 33, and 
36.   

According to historical withdrawal data, the actual average withdrawal 
rate by Chalk Point from the Magothy aquifer for the period 1975 to 2004 
was approximately 450,000 gpd (PPRP 2006).  This is approximately 
200,000 gpd less than the average appropriated withdrawal rate for Chalk 
Point.   
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Table 3-3 On-site Wells at the Chalk Point Power Plant 

Well Number Total Depth 
Drilled (ft) Formation Screened Screened Interval 

(feet bgs) Use Date Installed

PG-Hf 23 675 Magothy 601-606 test hole and observation well 1962

PG-Hf 24 454 Aquia 404-409 test hole and observation well 1962

PG-Hf 25 454 Aquia 351-357 test hole and observation well 1962

PG-Hf 26 638 Magothy 591-621 production well 1963

PG-Hf 27 650 Magothy 581-617 production well 1963

PG-Hf 28 640 Magothy 587-616 production well 1963

PG-Hf 29 14.5 Pleistocene n/a domestic supply - supplied original 
resident at Chalk Point n/a

PG-Hf 30 426 Aquia 340-371 originally production well for concrete 
plant; no longer in use 1971

PG-Hf 31 2453 Patapsco; 1,000- and 
1,500 ft sand 996-1023; 1505-1530 test hole and observation well 1973

PG-Hf 32 1545 Patapsco; 1,500- foot 
sand 1514-1519 observation well 1973

PG-Hf 33 639 Magothy 585-628 production well 1973

PG-Hf 34 1561 Patapsco n/a test hole only, plugged 1973

PG-Hf 35 430 Aquia 388-419
originally production well for sanitary 

facilities for construction workers; 
currently used as observation well

1972

PG-Hf 36 634 Magothy 593-622 production well 1973

PG-Hf 37 1560 Patapsco n/a test hole only, plugged 1973

PG-Hf 38 1066 Patapsco, 1,000-foot 
sand 952-1054 production well 1974

PG-Hf 39 340 Nanjemoy n/a domestic supply - supplied home 3 
miles NW of plant 1973

PG-Hf 40 1094 Patapsco, 850-foot sand 832-842 observation well 1974

PG-Hf 41 675 Magothy 616-626 observation well 1974

PG-Hf 42 395 Aquia 336-346 observation well 1974

PG-Hf 44 1545 Patapsco; 1,000-foot 
sand 1014-1019 observation well 1973

PG-Hf 45 1102 Patapsco; 850- and 1,000-
foot sand 805-1021 production well 1988

PG-Hf 46 1100 Patapsco; 850- and 1,000-
foot sand 903-1009 production well 1988

PG-Hf 47 1103 Patapsco; 850- and 1,000-
foot sand 810-1040 production well 1988

PG-Hf 48 1100 Patapsco; 1,000-foot 
sand 900-910; 916-936 SMECO well 1990

PG-Hf 49 972 Patapsco; 1,000-foot 
sand

892-902; 907-912; 
917-932 SMECO well 1990

na - not available   
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Patapsco Withdrawals 

Mirant is currently authorized to withdraw water from four wells 
screened in the Upper Patapsco Aquifer at an average daily withdrawal 
rate of 660,000 gpd, and a withdrawal rate for the month of maximum use 
of 1,800,000 gpd.  The four production wells used by Chalk Point to 
withdraw ground water from the 850- and 1,000-foot sands in the Upper 
Patapsco Aquifer are PG Hf 38, 45, 46, and 47.   

Chalk Point’s annual average daily ground water withdrawal rate from 
the Upper Patapsco aquifer from 1980 to 2004 ranged from 260,000 gpd to 
490,000 gpd.  Based on these values, actual daily withdrawal rates have 
been below current average appropriations limit by approximately 
270,000 gpd.   

A third water appropriations permit at Chalk Point is for a combustion 
turbine owned by Southern Maryland Electric Cooperative, Inc. (SMECO) 
but operated by Mirant.  Specifically, Water Appropriation and Use 
Permit Number PG1989G001 (03) authorizes the withdrawal of 20,000 gpd 
as an annual average daily rate from the Upper Patapsco Aquifer.  The 
authorized maximum monthly allocation is 60,000 gpd.  The two 
production wells are PG Hf 48 and 49.  Both wells are completed in the 
1,000-foot sand layer.  From 1990 to 2004, the actual average daily 
withdrawal rates ranged from 7,000 gpd to 10,000 gpd, 10,000 gpd or more 
below the average appropriated daily limit. 

3.1.4.2 Off-Site Ground Water Use 

Local off-site ground water uses include small volume withdrawals by 
individual private wells screened in the Calvert, Nanjemoy, and Aquia 
formations in the communities of Eagle Harbor and Cedarhaven, which 
neighbor Chalk Point.   

The deepest residential well in the Eagle Harbor and Cedarhaven 
communities is 571 feet.  As indicated previously, hydrogeologic data 
collected by Mack et al. (1983) and by the Maryland Geological Survey at 
Chalk Point indicate that there is limited vertical leakage between the 
shallow aquifers used for domestic purposes, and the industrial use of the 
Magothy and Patapsco aquifers at Chalk Point.  Cross-section A-A’ 
(Figure 3-3) illustrates the relationship between the shallow aquifers and 
the deeper Magothy and Patapsco aquifers.  As shown, the thick confining 
clay and silt layers that separate the aquifers indicate that withdrawals 
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from the deeper units will not impact water availability in the shallow 
aquifers.   

The Magothy aquifer is used extensively for public supply in the Waldorf 
area of Charles County.  Heavy pumping in this area has resulted in a 
cone of depression that was 90 feet below sea level in 2002 (Drummond 
2005). 

The Upper Patapsco aquifer is used extensively for public supply in 
central Charles County, near the communities of Waldorf and Indian 
Head.  In this area, a cone of depression has formed as much as 136 feet 
below sea level (Drummond 2005).  The Chalk Point power plant is 
located about 15 miles east of this center of pumping.  The Upper Patapsco 
aquifer is also pumped heavily by major users in Prince George’s and Ann 
Arundel Counties to the north, and by domestic users in Charles County 
(Drummond 2005).  New appropriations have been granted in the Upper 
Patapsco for community water supplies in St. Mary’s County. 

The Lower Patapsco aquifer is pumped heavily by public users in central 
Charles County (Waldorf, LaPlata and Indian Head), and by Mirant at the 
Morgantown power plant in southwestern Charles County.  The Lower 
Patapsco Aquifer is not currently used in Calvert or Saint Mary’s counties 
(Drummond 2005).  A cone of depression of nearly 200 feet below sea level 
has formed in the Waldorf and LaPlata area from the pumping 
(Drummond 2005). 

To date, the Patuxent Formation has been used sparingly in southern 
Maryland for water supply due to the great depth of the aquifer and the 
cost associated with drilling and maintaining wells at this depth.  
Additionally, there is limited information that suggests that the aquifer is 
saline in parts of southern Maryland, such as Lexington Park (Hansen and 
Wilson 1984).  Recent water quality data obtained from a test well drilled 
at Mirant’s Morgantown power plant indicates that the Patuxent ground 
water contains between 400 and 500 mg/L chlorides and over 1,000 mg/L 
total dissolved solids. 

However, the Patuxent Formation is a current and potential future water 
source in eastern Charles County, where the formation is shallower in 
depth.  The Patuxent aquifer in the Patuxent Formation is currently 
approved for large volume use in three locations in the Indian Head-
Bryans Road area.  These three locations are between 22 and 25 miles 
west-northwest from the Chalk Point power plant.   
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• Charles County has two production wells in the Bryans Road well 
field completed in the Patuxent (CH Bc 78 and CH Bd 58).  
Withdrawal from well CH Bc 78 averaged 0.12 mgd between 1997 
and 2002 (Andreasen 2004), and represents the first confirmed use 
of the upper Patuxent aquifer in Charles County (Andreasen 
1999).  Well Ch Bd 58 was installed in 2004.  The design pumping 
rate for well CH Bd 78 is 1.0 mgd and the design pumping rate for 
well CH Bd 58 is 0.72 mgd (Andreasen 2004). 

• Hunter’s Brook is an approximately 525 home residential 
development that has been permitted by MDE WMA for a 
withdrawal of 118,000 gpd from one well (CH Ce 36).  Hunter’s 
Brook is located approximately two miles south of Potomac 
Heights. 

• The Naval Surface Warfare Center at Indian Head was required in 
2006 by MDE WMA to transfer ground water withdrawals from 
the Patapasco Formation to the Patuxent Formation to mitigate 
saltwater intrusion into the Patapsco aquifers.  As of May 2006, the 
Naval Surface Warfare Center is permitted to withdraw an annual 
average of 1.0 mgd from the Patuxent aquifer from multiple wells. 

Currently, the available drawdown in the upper Patuxent aquifer 
calculated based on the current water level in monitoring well CH Bc 77 at 
Bryans Road is as follows: 

• Land surface at Bryans Road is approximately 95 feet msl. Pre-
pumping water levels were measured as zero feet msl 
(http://nwis.waterdata.usgs.gov/md/nwis/gwlevels/); 

• The top of the Upper Patuxent is -705 feet msl at the facility 
resulting in an available drawdown of 564 feet; and 

• Given an initial pre-pumping water level of zero feet msl, the 80 
percent management level is -564 feet msl (80 percent of 705 feet). 

The current water level in well CH Bc 77 is 130 below ground surface 
(http://nwis.waterdata.usgs.gov/md/nwis/gwlevels); thus there is 529 
feet of available drawdown that remains in the Upper Patuxent aquifer at 
the Bryans Road area. 

MDE WMA expects that over time Charles County may target the 
Patuxent aquifer as a future source of potable water in the area.  As 
indicated in recent correspondence from the County Commissioners of 
Charles County (January 8, 2007), the county withdraws approximately 
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300,000 gpd from the Patuxent aquifer at Bryans Road, and plans to seek 
additional appropriations from the Patuxent aquifer in the near future.   

Further, the Charles County Water Resource Advisory Committee in 
November 2006 determined that the Patuxent aquifer could be a viable 
means of reducing drawdown in the Magothy and Lower Patapsco 
aquifers.  The Advisory Committee recommended that a portion of 
current pumping in the Magothy and Patapsco wells could be shifted into 
the Patuxent aquifer, to raise the water level in the Magothy and Patapsco 
aquifers.  As a first step to implementing this strategy, Charles County is 
evaluating the feasibility of using two production wells completed at the 
former Chapman’s Landing residential development site for public 
supply.   

3.2 SURFACE WATER RESOURCES 

The Chalk Point Generating Station is located in a transitional zone near 
the center of the Patuxent estuary, roughly 48 river-miles from Solomon’s 
Island.  Upstream, the estuary is narrower, relatively shallow and 
vertically well mixed while downstream it is wider and deeper, with 
stronger salinity stratification.  At the power plant site, the estuary has a 
large tidal exchange and significant longitudinal and temporal salinity 
variations.  The mean tide range is approximately 1.6 feet and the 
maximum tidal currents in the main channel are usually about one foot 
per second (ft/sec) (flood) and 1.25 ft/sec (ebb).  

The Patuxent River provides a variety of beneficial water uses, including 
public, agricultural and industrial water supply; commercial and sport 
fisheries; recreation; and wastewater disposal.  Significant demands have 
been placed on the water resources of the river by the large population in 
the Patuxent River basin, particularly the urban corridor between 
Washington and Baltimore.   

The water quality in the Patuxent River is brackish at Chalk Point.  
Salinity values fluctuate throughout the year, with lower values found in 
the spring during high flow and higher values in the summer and fall 
during low flow.  Mirant provided salinity values for water quality 
samples collected in 1998, 1999, and 2000 near the water intake structure 
to support impingement studies.  Throughout the year, salinity levels 
range from less than 1.0 parts per thousand (ppt) to 14.4 ppt.  The salinity 
values provided by Mirant are summarized below. 
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Year No. of 
Values 

Range of Values 
(ppt) 

Mean (ppt) 

1998 25 0.4 to 14.4 7.1 
1999 25 7.6 to 13.6 10.3 
200 14 7.0 to 11.9 7.7 

Based on the State of Maryland’s recent 303(d) listed water data (EPA 
2006), the main water concerns for the Patuxent River are nutrients, 
suspended sediments, and fecal coliform.  These findings agree with past 
studies conducted by the EPA, which found that nutrient enhancement 
from point and non-point sources in the Patuxent estuary had resulted in 
increased concentrations of dissolved inorganic nitrogen and  
phosphorus and increased particulates in the form of living and dead 
organic material.  As a result, dissolved oxygen concentrations in the 
estuary are sometimes reduced to low levels (<5 mg/L), especially in the 
region below the Benedict Bridge.  However, based on a review of typical 
water quality characteristics for the Patuxent River estuary around Chalk 
Point, the Chalk Point Power Plant does not cause a depression of 
dissolved oxygen in water around the plant or in waters passing through 
the plant. 

Two units at the Chalk Point facility use once-through cooling, in which 
cooling water is continuously drawn from the Patuxent River, used, and 
then continuously returned to the same source.  Two units use closed-
cycle cooling, where water is recycled using cooling towers.  The Chalk 
Point Power plant has a surface water appropriations permit from MDE 
WMA that allows for the withdrawal of 720 million gallons per day (mgd) 
from the Patuxent River.  In 2004, 705 mgd were withdrawn from the 
Patuxent River for both the once-through and closed cycle cooling 
systems. 

3.3 CLIMATE AND AIR QUALITY 

3.3.1 Weather and Climate 

The National Weather Service (NWS) station closest to the Chalk Point site 
is the Ronald Reagan Washington National Airport in Washington, D.C., 
located 47 kilometers (29.2 miles) northwest of Chalk Point.  Weather 
records have been collected at Reagan (National) Airport since 1963. 
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Climate in the Prince George’s County area is characterized by warm and 
humid summers and cold winters.  Long-term climate records (NOAA 
1996) indicate that average monthly temperatures range from about 80°F 
in the 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 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 2.5 to 4.2 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 9.4 mph (NOAA, 1996).  A wind rose for the years 
1991 through 1995 is shown in Figure 3-5. 

3.3.2 Ambient Air Quality 

3.3.2.1 Air Quality:  Monitoring and Determining Attainment of Ambient Air Quality 
Standards 

The MDE Air and Radiation Management Administration (ARMA) 
monitors concentrations of the “criteria” pollutants (NOx, SO2, PM, ozone, 
CO, 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 
nonattainment for ozone, but are in attainment for the other criteria 
pollutants.   
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Figure 3-5 Wind Rose for Reagan National Airport, Washington DC, for the Years 
1991-1995 

N

S

EW

Wind Speed (m/s)

 0.0- 2.0  2.0- 3.0  3.0- 4.5  4.5- 6.0  6.0- 8.0    > 8.0

4.8%
9.6%

14.4%
19.2%

24.0%

Frequencies indicate
direction from which the
wind is blowing 

Wind Rose for Reagan National Airport, DC, for the years 1991-1995

 

 

Since the late 1980s, the NAAQS for PM covered “PM10,” which 
represents PM less than 10 microns in diameter.  In 1997, EPA revised the 
NAAQS for PM and added a standard for a new form of PM known as 
PM2.5, PM 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.  In December 2004, EPA published its 
final designation of PM2.5 nonattainment areas.   

3.3.2.2 Local Air Quality 

All of the State of Maryland, including Prince George’s County, is in 
attainment of the NAAQS for all criteria pollutants, with the exception of 
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ozone and PM2.5.  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.   

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

Figure 3-6 illustrates ambient air quality monitoring stations in and 
adjoining to Prince George’s County, operated under the SLAMS network.  
The monitoring data are maintained by EPA’s AIRS database, which is 
available from the EPA website (www.epa.gov/air/data/).  Table 3-4 
presents the existing ambient air concentrations for ozone and PM2.5 in 
Prince George’s County.  The existing ambient air concentrations in Prince 
George’s and surrounding counties are below the NAAQS for 1-hour 
ozone and 24-hour PM2.5.  However, the NAAQS is exceeded for 8-hour 
ozone and annual PM2.5 values.   

Figure 3-6 Location of Pollutant Monitoring Stations in and Around Prince George’s 
County 
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Table 3-4 Summary of Monitoring Data for Ozone and PM2.5 in Prince George’s 
County 

 

Year   Ozone (O3) PM2.5 

Averaging 
Period   1-hr 8-hr 24-hr Annual 

EPA 
Standards County 0.12 0.08 65 15 

    0.098 0.088     
2000 Calvert  0.105 0.087     
2001 Calvert  0.101 0.093     
2000 Charles  0.104 0.091     
2001 Charles  0.115 0.098     
2002 Charles  0.106 0.093     
2003 Charles      39 18.3 
2000 Prince George's      39 17.1 
2000 Prince George's      38 15.7 
2001 Prince George's      36 17.1 
2001 Prince George's      30 18.4 
2002 Prince George's      21 18.4 
2002 Prince George's  0.103 0.09     
2000 Prince George's  0.115 0.099     
2001 Prince George's  0.115 0.098 22 12.1 
2002 Prince George's  0.1 0.083 31 11.5 
2003 Prince George's      14 9.8 
2004 Prince George's  0.099 0.081 32 14.4 
2000 Prince George's  0.111 0.101 33 13.5 
2001 Prince George's  0.124 0.101 32 15.4 
2002 Prince George's      24 14.5 
2002 Prince George's      21 12 
2003 Prince George's  0.113 0.097 31 12.6 
2003 Prince George's      16 11.2 
2004 Prince George's      13 10.6 

Notes:      
1. Shaded values indicate exceedance of NAAQS.    
2. Ozone concentration is in ppm; PM2.5 concentrations are in ug/m3  
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3.4 BIOLOGICAL RESOURCES 

3.4.1 Vegetation and Land Cover 

The Chalk Point FGD site is located within a developed area at the 
existing Chalk Point facility; no trees, shrubs, or herbaceous communities 
are present.  The FGD site was originally disturbed during the 
construction of the existing Chalk Point plant.  Habitats in the vicinity of 
the FGD site include an extensive parcel of mixed hardwood/pine forest 
to the northwest; a narrow margin of mixed hardwood/pine forest to the 
south along Swanson Creek, and an extensive area of big cordgrass marsh 
along Swanson Creek to the southwest.  Paved access roads are located 
along the perimeter of the site and adjacent to the boundary fence; 
railroad tracks are located immediately adjacent to the proposed FGD site, 
and leave the site to the northwest.  Land use within the Chalk Point 
facility is predominantly industrial and anthropogenically altered.  The 
entire proposed FGD site is within the Chesapeake Bay Critical Area 
(CBCA).  Descriptions of the FGD site and vicinity vegetative 
communities are provided below. 

3.4.2 Maintained Grassland 

Several areas in the vicinity of the proposed FGD site consist of previously 
cleared and periodically mowed open grassland composed of planted 
lawn grasses and ruderal weedy vegetation. The maintained grassland 
area is dominated by common grasses such as meadow fescue (Festuca 
pratensis) and switchgrass (Panicum virgatum) interspersed with weedy 
herbaceous species such as common chickweed (Stellaria media), white 
clover (Trifolium repens), common plantain (Plantago major), and pepper 
cress (Lepidium virginicum). 

3.4.3 Mixed Hardwood/Pine Forest 

The parcels of mixed hardwood/pine forest to the northwest and south of 
the proposed FGD site include a mixture of sweetgum (Liquidambar 
styraciflua), willow oak (Quercus phellos), white oak (Quercus alba), red oak 
(Quercus rubra), red maple (Acer rubrum), American holly (Ilex opaca), 
sycamore (Platanus occidentalis), scrub pine (Pinus virginiana), loblolly pine 
(Pinus taeda), and blackberries (Rubus spp.). 
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3.4.4 Big Cordgrass Marsh 

A large area of big cordgrass marsh is located to the southwest of the 
proposed FGD site, along the north bank of Swanson Creek.  The marsh is 
largely dominated by big cordgrass (Spartina cynosuroides); other species 
include salt water cordgrass (Spartina alterniflora), Olney’s threesquare 
bulrush (Scirpus olneyi), Roemer’s rush (Juncus romerianus), and spearscale 
(Atriplex patula).  Small areas of the marsh are dominated by Olney’s 
threesquare bulrush, narrow leaved cattail (Typha angustifolia), or common 
reed (Phragmites australis). 

3.4.5 Wildlife 

Owing to the developed nature of the proposed FGD site, it is not likely to 
be visited by many species of wildlife.  White-tailed deer (Odocoileus 
virginianus), raccoon (Procyon lotor), eastern cottontail (Sylvilagus 
floridanus), and grey squirrel (Sciurus carolinensis) are all likely common 
inhabitants of the forests adjacent to the site.  In addition, many resident 
and migratory bird species likely use the marsh habitats along Swanson 
Creek to the southwest of the proposed FGD site. 

3.4.6 Threatened and Endangered Species 

Given the developed nature of the proposed FGD site, it is not likely that 
any rare, threatened, or endangered (RTE) species occur in its immediate 
vicinity.  Mirant requested a DNR Natural Heritage database search for 
the vicinity of the Chalk Point site; no records were found by Heritage for 
RTE species.  Additionally, Mirant requested information on RTE species 
and their habitats from the U.S. Fish and Wildlife Service (USFWS) 
Chesapeake Bay Field Office; no records were found by USFWS for RTE 
species. 

3.4.7 Wetlands and Aquatic Resources 

The extensive area of big cordgrass tidal marsh along Swanson Creek 
begins roughly 1,000 feet to the west of the proposed FGD site, and 
extends several miles to the west.  The marsh is hundreds of feet wide at 
its broadest point. 
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3.5 REGIONAL SOCIOECONOMIC SETTING 

3.5.1 Population Trends 

The Chalk Point site is located in Prince George’s County, one of 
Maryland's most populous counties.  In 2000 its population was 801,515, 
an increase of 9.9 percent from 1990 (Maryland Department of Planning 
2005).  The county population was 846,123 in 2005.  Population is 
projected to grow at a rate of about 0.7 percent per year through the year 
2020 to nearly 915,000.  By comparison, Maryland’s population is 
projected to grow at a rate of 0.6 percent annually between 2000 and 2020 
(Maryland Department of Planning 2005).   

The northern and western parts of the county are the most populous, near 
job centers in Maryland, northern Virginia, and the District of Columbia.  
Bowie is the largest municipality with a 2005 population of 53,878, 
followed by College Park (25,171) and Greenbelt (22,242).  Municipalities 
near the Chalk Point site include the county seat of Upper Marlboro (683), 
Eagle Harbor (58) and the unincorporated township of Cedarhaven 
(Maryland Department of Planning 2006a).  Eagle Harbor, the closest 
incorporated place to Chalk Point, was incorporated in 1929. 

3.5.2 Employment and Income 

Prince George’s County is a major employment center for Maryland and 
the greater Washington metropolitan area.  Employment (full and part-
time jobs by place of work) approached 419,000 in 2004 (Maryland 
Department of Planning 2006b), up from 400,000 in 2000.  Private non-
farm employment is concentrated in retail trade (49,290 in 2004), 
construction (39,148), health care and social assistance (33,583) and 
professional and technical services (33,471).  Government employment 
(federal, state, local and military) totaled 89,021 in 2004 (Maryland 
Department of Planning 2006c).  Major employers in Prince George’s 
County in 2000 were Prince George’s County Board of Education (15,904), 
the University of Maryland (10,885), Giant Food Inc. (5,761) and the Prince 
George’s County Government (5,732).  The Internal Revenue Service, U.S. 
Postal Service, U.S. Bureau of the Census and the NASA Goddard Space 
Flight Center also maintain sizable employment contingents.  Job growth 
is projected to average about 1.1 percent annually between 2000 and 2020. 

Per capita income in 2000 was $28,865 (2000 dollars) in the county 
(Maryland Department of Planning 2006d).  Real per capita personal 
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income is projected to grow by 1.3 percent per year between 2000 and 
2020. 

3.5.3 Land Use and Zoning 

The Aquasco Planning Area (87B) is part of the designated Rural Tier in 
the Prince George’s County Preliminary General Plan (M-NCPPC 2002).  
The Rural Tier comprises approximately 35 percent of the county’s total 
land area. The Plan’s vision for the Rural Tier is protection of land for 
woodland, wildlife habitat, recreation and agriculture pursuits, and 
preservation of the rural character and vistas that now exist.  Goals have 
been articulated in the Plan to balance residential development pressure 
and landowners’ equity with the desire to maintain rural environments 
and character.  The Chalk Point site is zoned I-2 (Industrial).   

There are several natural and recreational areas in the vicinity of the Chalk 
Point site.  The Patuxent River Park comprises more than 6,000 acres of 
marsh, swamp, and woodlands along the eastern boundary of Prince 
George's County and is part of the Patuxent River Watershed.  One tract 
of the park is north of Eagle Harbor near Cedarhaven.  The Hallowing 
Point Park recreation area is located in Calvert County, across the river 
near Barstow.  Approximately four miles upstream from Chalk Point is 
the Bowen Wildlife Management Area, a 300-acre tidal marsh that is a 
stopover point for migrating and wintering waterfowl. 

3.5.4 Transportation 

Local access to the Chalk Point site is via Eagle Harbor Road, which 
intersects with MD 381 in Aquasco.  MD 381 is a secondary rural two-lane 
highway that connects US 301 in Brandywine to MD 231 in Patuxent.  
Average annual daily traffic (AADT) on MD 381 was between 6,050 and 
6,125 at the intersection of Eagle Harbor Road in 2005 (Maryland State 
Highway Administration 2005), up nearly 40 percent from 2001.  Traffic 
trends reflect significant population growth in neighboring Charles (up 
more than 18,000 between 2000 and 2005) and Calvert (up 13,000) 
counties. 

US 301 is a primary federal four-lane divided highway that provides 
access to the Brandywine area from Washington, Baltimore, and other 
points north, and from Virginia to the south. 

Eagle Harbor Road is a rural two-lane road with nine-foot lanes and no 
shoulders.  Eagle Harbor Road branches into Trueman Point Road and 
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Chalk Point Road approximately two miles from MD 381.  Chalk Point 
road services the Chalk Point power plant, while Trueman Point Road is 
the sole access road to the Town of Eagle Harbor and the unincorporated 
community of Cedarhaven and the Cedar Haven Fishing Area, a Prince 
George’s County park.   

There are no major projects planned for state or federal roads in southern 
Prince George’s County (Maryland State Highway Administration 2006). 

A spur serves the Chalk Point site from the CSX rail line.  Natural gas and 
distillate oil are delivered to the site by pipeline. 

3.5.5 Cultural Resources 

There are no inventoried archaeological sites in the vicinity of the Chalk 
Point site in Prince George’s County (M-NCPPC 2006).  All but one 
historic site in the Aquasco Planning Area (87B) are located in the 
unincorporated community of Aquasco (formerly Woodville), on MD 381 
northwest of the site.  The nearest inventoried site is Trueman Point 
Landing in Eagle Harbor, a steamboat landing operated from 1860 to 1930.  
A cluster associated with the Southern Maryland Certified Heritage Area 
(CHA) is located south of the site in Charles and Calvert counties. 
Agriculture, particularly tobacco, was the predominant driver of the 
Prince George’s County economy both before and after the Civil War, and 
Trueman Point was an important river port for southern Prince George’s 
County farmers.  The landing and associated buildings have long been 
demolished, but the site reflects the importance of river traffic in 19th 
century Maryland.  Remains of a steamboat wharf can be seen at Trueman 
Point. 

3.5.6 Public Safety 

Emergency management in Prince George’s County is under the authority 
of the Office of Homeland Security (OHS), which coordinates 
comprehensive emergency management programs with federal, state and 
local officials.  Its mission is to develop a coordinated safety and 
preparedness strategy; to protect life, property, and the environment from 
the effects of natural and manmade disasters, including terrorist acts and 
to enhance the quality of life by receiving and processing 9-1-1 calls and 
dispatching Police, Sheriff, Fire and Emergency Medical Service. 

Prince George’s County contains seven community response areas or 
battalions, which include up to seven fire rescue stations.  Battalion Seven 
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serves all communities in the general vicinity of Upper Marlboro, Clinton 
and Baden.  The Baden Volunteer Fire Department (Station 36) serves a 
first due area of approximately 60 square miles, including Chalk Point.  It 
is located on Brandywine Road (MD 381) in Brandywine, approximately 
14 miles from Chalk Point.  Equipment consists of two engines, truck with 
boom, rescue vehicle, squad truck, and a cargo trailer to support rescue 
operations associated with trench and structural collapse. 

The Prince George’s County Police Department is the primary law 
enforcement agency in the county, consisting of 1,420 sworn personnel.  
Chalk Point is located within District V, the largest patrol area in the 
county (171 square miles).  District V operates out of the Clinton Station.  
Chalk Point is part of patrol beat F7.  

In Prince George’s County, eight hospitals provide medical services to the 
public, including Prince George’s Hospital Center in Cheverly and Laurel 
Regional Hospital in Laurel.  Calvert Memorial Hospital in located in 
nearby Prince Frederick, Maryland. 

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 
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.  The most 
commonly used frequency filter is the A-weighted decibel (dBA) scale, 
which weighs 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.  Subjectively, a tenfold increase in sound intensity 
(10 dB increase) is perceived as an approximate doubling of sound.  Table 
3-5 shows typical A-weighted sound levels for various noise sources. 
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Table 3-5 Typical Sound Levels for Common Sources (dBA) 

Noise Source Typical Sound 
Pressure Level 

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 

Noise monitoring is typically conducted continuously over a period of 
time to obtain a representative picture of the acoustic environment.  The 
length of time required for noise monitoring, and the frequency of 
individual measurements, will vary depending upon a number of factors, 
including surrounding land use, time of day, the purpose of noise 
monitoring, the number of locations at which sound levels are being 
measured, and the capabilities of the monitoring equipment being used. 

Ambient sound pressure levels can also be expressed in various ways.  
Quite often, noise levels are measured or reported as equivalent sound 
levels, Leq, over a given time period.  A one-hour Leq, for instance, is the 
constant sound level that has the same energy content as the actual sound 
variations over a one-hour monitoring period.  Monitoring of the ambient 
noise levels in a community is often reported as Leq as well as L90, the 
sound pressure level that is exceeded 90 percent of the time.  The L90 is 
also called the “noise floor,” the minimum background noise level that is 
characteristic of that monitoring location.  The difference between the L90 
and the Leq is an indication of the variability of noise at a given location. 

Because sound levels are expressed as relative intensities, multiple sound 
sources are not directly added.  Rather, the total noise is primarily a result 
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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 
effect of the lower sound source becomes negligible. 

3.6.2 Existing Noise Levels at the Site 

Mirant conducted ambient noise surveys in August 2006 to characterize 
the existing acoustic environment in the area.  Daytime and nighttime 
measurements were collected at three locations along the site boundary, 
and at one point within the site between the existing combustion turbines.  
Table 3-6 shows the results of these surveys; monitoring locations are 
illustrated in Figure 3-7.   

As shown in Table 3-6, the Leq sound levels at the property boundary 
monitoring locations ranged from 46.8 dBA at Site 1 to 75.4 dBA at Site 3.  
The nighttime Leq sound levels at these monitoring locations ranged from 
53.6 dBA at Site 4 to 75.6 dBA at Site 3.   

Sound levels at Sites 2 and 3 are attributable to operation of the existing 
facility.  The observed Leq sound levels at Site 3 were the highest during 
both the daytime and nighttime measurements, and were 75.4 and 75.6 
dBA, respectively.  This is due mainly to the continuous operations of the 
cooling towers.  Site 2 had the second highest observed daytime and 
nighttime sound levels of 60.9 and 68.5 dBA.  The nighttime sound level 
was significantly higher than the daytime due to the nighttime operations 
of the nearby combustion turbines. 

Due to the rural nature of the project site, the nighttime baseline noise 
levels are usually higher than the daytime noise levels, as shown in Table 
3-6.  This is due primarily to insect noise, which increases substantially at 
night. 



Figure 3-7
Ambient Noise 
Monitoring 
Location:
Chalk Point 
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Table 3-6 Results of Ambient Noise Survey 
 

Site 
Number 

Location Date Time Sound Levels (dBA) Comments/ Notes 

15-Aug-
06 

Day 43.7 51.3 44.8 46.8 Plant Noise, Insects, Birds 1 Transmission Line Crossing 

15-Aug-
06 

Night 54.0 55.6 54.5 54.9 Insects, Plant Noise, 
Backup Beepers 

15-Aug-
06 

Day 59.4 63.3 59.8 60.9 Plant Noise, 
Transformers, bird noise 

2 Between Combustion 
Turbines 

15-Aug-
06 

Night 67.8 72.0 67.9 68.5 Combustion turbine 
operation, plant noise 

15-Aug-
06 

Day 74.7 75.8 75.2 75.4 Plant noise, cooling tower 
operations 

3 By Cooling Towers 

15-Aug-
06 

Night 75.4 76.4 75.4 75.6 Cooling tower operations 

15-Aug-
06 

Day 49.8 52.4 50.3 50.9 Eagle harbor, insect noise, 
automobile traffic 

4 Eagle Harbor 

15-Aug-
06 

Night 51.6 55.6 52.7 53.6 Eagle harbor, insect noise 

Source: Golder Associates, Inc. 2006. 
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4.0 AIR QUALITY IMPACTS 

4.1 IMPACT ASSESSMENT BACKGROUND AND METHODOLOGY 

4.1.1 Overview 

As part of the CPCN application review, PPRP, in conjunction with the 
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 a proposed project 
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 

In addition to the HAA and CAIR/CAMR requirements driving this 
project (see Section 1.2.1), the Chalk Point FGD project will be subject to 
other air quality regulatory requirements.  

EPA has defined concentration-based National Ambient Air Quality 
Standards (NAAQS) for “criteria” pollutants set at levels that are 
considered to be protective of the public health and welfare.  The NAAQS 
have been defined for several pollutants, including PM, SO2, CO, NO2, 
ozone, and lead.  Air emissions limitations and pollution control 
requirements are generally more stringent for sources located in areas that 
do not currently attain a NAAQS for a particular pollutant (known as a 
“nonattainment” area).   

As outlined in Section 3.3.2, the air quality in Prince George's County is in 
attainment of the NAAQS for all pollutants with the exception of PM2.5 
and ozone.  The County is designated as a “moderate” ozone 
nonattainment area.  Emissions of the two pollutants that are the primary 
precursors to ozone—volatile organic compounds (VOCs) and NOx—are 
restricted from new sources and from modifications to existing sources in 
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ozone nonattainment areas such as Prince George's County to ensure that 
air quality is not further degraded.  Although EPA has promulgated an 
ambient standard for PM2.5 and has identified 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 dated September 2005.  
PPRP and ARMA have used the interim guidance on PM2.5 for this case. 

Potential emissions from new and modified sources in nonattainment 
areas are 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 of VOC or NOx limit 
emissions of pollutants through the implementation of the most stringent 
level 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.  

The Prevention of Significant Deterioration (PSD) program applies to 
those areas of the country that are in attainment of the NAAQS for a 
particular pollutant.  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.  

Since the vicinity of Chalk Point facility is nonattainment for PM2.5 and 
ozone and attainment 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). 

Other federal and State air quality regulations may apply to the FGD 
project at Chalk Point.  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, as discussed 
in Section 4.6, specify limits on pollutant emissions, recordkeeping, and 
reporting requirements, and are incorporated as recommended conditions 
in Appendix A. 
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4.2 PROPOSED PROJECT SOURCE CHARACTERIZATION 

Figure 4-1 illustrates the current and proposed APC train for Chalk Point 
Units 1 and 2.  More detailed descriptions of the pollution control systems 
follow. 

4.2.1 Pollution Control Equipment 

4.2.1.1 FGD System 

A wet FGD system will be employed to reduce the emissions of SO2.  In 
FGD systems, as the flue gas enters a large vessel (spray tower or 
absorber), it is sprayed with water slurry (limestone).  The calcium in the 
slurry reacts with the SO2 to form a mixture of calcium sulfite and calcium 
sulfate.  The calcium sulfite in the spray tower absorber is then oxidized to 
form gypsum (calcium sulfate) by bubbling compressed air through the 
sulfite slurry in the tower recirculation tank or in a separate vessel.  
Mirant intends to sell the gypsum generated as a by-product in this 
process to a wallboard manufacturer for beneficial reuse (see Section 7.0).  
A single absorber will be installed for both Units 1 and 2 combined.  The 
flue gas from the absorber will pass through a mist eliminator before 
exiting from the new stack. 

4.2.1.2 Flue Gas Handling System  

The existing flue gas handling system will be upgraded as a part of this 
project.  The upgrades will include installation of additional booster fans 
for each unit to overcome flow resistance from the new equipment; new 
duct work leading to the scrubber; and a new stack capable of handling 
the wet flue gas from the FGD system. 

The new stack will be 400 feet high, 29.9 feet in diameter, and made of 
concrete and lined with fiberglass-reinforced plastic (FRP).  A new 
continuous emissions monitoring system (CEMS) will be installed on the 
stack to monitor NOx, SO2, either CO2 or oxygen, and flue gas flow.  The 
existing stack, 700 feet in height, will be retained in place and will be used 
in emergency situations to prevent vacuum build-up in the furnace and 
during periods of scrubber maintenance.   
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Figure 4-1 Process Flow Schematic for the FGD Project 
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4.2.1.3 Sorbent Injection for SAM Controls 

Sulfite (SO3) is formed as part of the combustion process within the boiler.   
SO3 will react with the water in the FGD system, forming H2SO4, sulfuric 
acid mist (SAM).  In addition, SO3 is formed in the SCR by oxidation of 
SO2 in the presence of the catalyst.  To prevent the formation of SAM, 
Mirant proposed to operate a sorbent injection system as a part of the SCR 
system installation (Case No. 9079) to remove SO3 prior to the FGD.  The 
sorbent will be adsorbed and removed with particles that will be 
controlled by the existing ESPs, also located upstream of the FGD.  In the 
SCR project, Mirant proposed to inject the sorbent in the boiler furnace 
before the SCR system.  This will reduce the formation of SO3 in the boiler, 
which will reduce the formation of SAM.  Based on information available 
from Mirant in Data Request No. 2 for the Chalk Point SCR installation 
case (Case No. 9079) and subsequent meetings with Mirant, the sorbent 
proposed to be used before the installation of the FGD system is 
magnesium hydroxide (MgOH).   

Based on the response to DNR Data Request No. 2, Mirant is proposing to 
modify the SAM sorbent injection system as part of the FGD project.  The 
SAM control reagent after the installation of the FGD system will be 
hydrated lime or calcium hydroxide (CaOH) and will be injected in the 
duct work following the SCR system.  

Mirant reports that the sorbent injection system will achieve a reduction in 
SAM emissions of 41%, as indicated in the CPCN application for the 
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Chalk Point SCR Project (Case No. 9079).  In addition to the sorbent 
injection system, additional SAM control that can achieve reductions 
ranging from 30-75% can be achieved through the FGD system, as 
documented in literature.  In the CPCN application for  Case 9086, Mirant 
claims a total SAM  control efficiency of 62% from the injection and the 
FGD system combined, which means that Mirant is expecting SAM 
reductions 21% to be achieved through the FGD system.  This assumes 
that there will be no increase in SAM control efficiency by changing the 
reagent from magnesium hydroxide to calcium hydroxide.  The emission 
calculations associated with SAM will be discussed in detail in Section 4.3.  

4.2.1.4 Material Handling System  

Operation of the FGD system will require additional equipment for 
handling and transport of materials including limestone and gypsum.  
Limestone will be used as a raw material in the preparation of the slurry 
which will react with SO2 emissions from the flue gas to form gypsum.  
The limestone will be delivered onsite primarily through rail and 
alternatively through trucks.  The gypsum generated by the FGD system 
will be transported offsite either by rail or truck.   

4.2.1.5 Ancillary Equipment 

Mirant is proposing to install a 500-horsepower quench pump that will 
serve as a fire pump and will be used in emergency situations in the event 
of power loss and when power is not available from the auxiliary 
transformers.  This will help prevent damage to the mist eliminators 
associated with the scrubber system by limiting the increase in flue gas 
temperature over a certain design temperature.  The quench pump will be 
fired with No. 2 fuel oil, which will be stored in a 500-gallon tank.  

4.2.1.6 Future HAA Project Components 

In the CPCN application, Mirant indicated that, in the future, it may need 
to install additional controls for mercury emissions, such as powdered 
activated carbon (PAC) injection and additional fabric filter baghouses to 
meet all HAA requirements.  Mirant is designing the proposed new 
control systems and ductwork to accommodate future additional controls.  
Mirant has indicated that it may upgrade the coal pulverizer to enable 
Chalk Point to handle a wider variety of coals (i.e., sulfur content, heat 
content, etc.).   
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PPRP and ARMA have recommended CPCN licensing conditions that will 
prohibit Mirant from either installing the mercury control system and the 
associated equipment or upgrading the coal pulverizer until it applies for 
and obtains appropriate approvals from the PSC. 

4.2.2 Power Block Modifications 

The FGD project will require additional energy to operate equipment such 
as pumps, fans, conveyor belts, miscellaneous motors, controls, etc. The 
proposed systems are projected to consume approximately 2% of the gross 
generation from Units 1 and 2.  Mirant indicated in the response to DNR 
Data Request No. 1 that no upgrades are planned for the boilers to 
accommodate an increase in the generation capacity, which will result in a 
reduction in the net generation capacity from Units 1 and 2 by 13.7 MW. 

4.2.3 Stack Emissions Characterization 

The proposed FGD project will substantially reduce SO2 emissions.  NOx 
emissions will also be reduced due to operation of the proposed SCR 
system on Unit 1 (Case No. 9079), which will be operated throughout the 
year and the SACR on Unit 2, which is expected to be operated during the 
ozone season only (May-September) or throughout the year, depending 
on the ability of Mirant to meet the emission caps outlined in the HAA.   

Emissions of PM, PM10, and PM2.5 are expected to decrease from the 
boilers due to the operations of the FGD scrubber, which will result in 
decreased condensable PM emissions formed by SO2 emissions.  The PM 
generated by controlling SAM emissions generated by the SCR system is 
expected to be fully controlled by the FGD system.  Therefore, there will 
be no increase in PM emissions because of the SAM control system.   

Because Mirant will not be conducting any modifications or upgrades to 
the boilers to recover lost generating capacity, the emissions of CO and 
VOC will not increase from the boilers.   

Projected maximum annual emissions from the project are summarized in 
Table 4-1.  Emissions are based on the following assumptions: 

 

• No increase in boiler throughput as a part of this project; 

• Use of worst-case coal, resulting in 4.5 pounds per million British 
thermal units (lb/MMBtu) (i.e., approximately 2.8% sulfur) with a heat 
input equal to 3,148 MMBtu per hour;



  

Table 4-1  Summary of Chalk Point Units 1 and 2 Emissions Post-FGD Project 

Emission Source   SO2 NOx CO PM PM10 PM2.5 SAM Mercury  VOC 
                      
Unit 1 tpy 3,982  830  203.6  508.8 340.9 147.6 463.8 145.7 24.43 
  lb/hr 1,133  236  57.9  144.8 97.0 42.0 58.9 0.02 6.95 
  lb/MMBtu 0.360 0.075 0.018 0.046 0.031 0.013 0.034 6.59E-06 0.002 
                      
Unit 2 tpy 3,794  5,269  193.6 484.7 324.8 140.6 258.0 138.8 23.24 
  lb/hr 1,133  1,574  57.8 144.8 97.0 42.0 58.9 0.02 6.94 
  lb/MMBtu 0.360 0.500 0.018 0.046 0.031 0.013 0.019 6.59E-06 0.002 
                      
Quench Pump tpy 0.000 0.43 0.14 0.02 - - - - 0.43 
  lb/hr 0.002 8.60 2.87 0.44 - - - - 8.60 
  g/bhp-hr 0.002 7.80 2.60 0.40 - - - - 7.80 
                      

  7,776  6,099  397  994  666  288  722  284  48  Post-Project 
Emissions  (tpy)                     

 

*Annual mercury emissions in pounds/year. 
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• FGD operation 8,760 hours per year at a removal efficiency of 92% 
(this does not account for the shutdown period for maintenance 
activities on the scrubber); 

• SAM emission rate of 0.034 lb/MMBtu with a 62% reduction of SAM 
using sorbent injection and the FGD system (Southern Company 
Document); 

• CO emission rate of 0.5 lb/ton (AP-42, Table 1.1-3); 

• VOC emission rate of 0.06 lb/ton (AP-42, Table 1.1-4); and  

• Mercury emission rate of 6.59 E-06 lb/MMBtu (stack test data from 
Mirant for the years 2004 and 2005). 

4.2.4 Emissions from Material Handling Operations 

Material handling operations generate fugitive particulate matter from 
wind erosion of open material piles, material transfer, and release of road 
dust from truck traffic (for delivery and pickup of materials and wastes).   

Material handling operations for the project will include limestone 
delivery, unloading, transfer, storage and handling; gypsum transfer, 
storage, handling, and loading; SAM reagent delivery and handling; and 
wastewater sludge removal.  (Note that the ash generation rate from the 
existing ESPs will increase if the gross generation capacity of the units is 
increased or coal with higher ash content is used; however, neither of 
these actions is proposed as part of this project.)  

Mirant presented estimates of total PM, PM10, and PM2.5 emissions from 
the FGD Project, along with the assumptions used to estimate emissions, 
in its CPCN application.  PPRP and ARMA calculated potential emissions 
from material handling operations using both rail and truck and 
determined that shipping and receiving material via truck represents the 
worst-case emission scenario, and would generate the most fugitive dust 
emissions.  Tables 4-2 through 4-4 list each of the fugitive dust sources 
proposed as part of the Chalk Point FGD project, the PM control methods 
to be employed, and the corresponding control efficiencies, both 
proposed by Mirant and assumed by PPRP and ARMA for estimating 
emissions. 
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Table 4-2 Chalk Point Limestone Handling via Rail 

Fugitive Emission Source Control Method
Control 

Efficiency (%)
Transfer Limestone from Car Bottom Dumper to 
Limestone Unloading Hoppers

Covered Top and Bottom 
discharge, below grade hoppers

99

Transfer Limestone from Unloading Hopper to Belt Enclosed Conveyor and Gallery 99
Transfer from Stackout Conveyor to Transfer House Enclosed Transfer House 90
Transfer from Transfer House to Limestone Storage Pile Enclosed Pile Storage 90
Transfer from Limestone Storage Pile to Limestone Partially enclosed conveyor 70
Transfer from Limestone Reclaim Conveyor to Limestone Enclosed conveyor 90  

Table 4-3 Chalk Point Limestone Handling via Truck 

Fugitive Emission Source Control Method
Control 

Efficiency (%)
Transfer from Truck to Unloading hopper No Controls 0
Transfer from Unloading Hopper to Belt Feeders to Enclosed Conveyor and Gallery 90
Transfer from Stackout Conveyor to Transfer House Enclosed Transfer House 90
Transfer from Transfer House to Limestone Storage pile Enclosed Storage Pile 90
Transfer from Limestone Storage Pile to Reclaim Conveyor Partially Enclosed Conveyor 70
Transfer from Reclaim Conveyor to Limestone Silo Enclosed Conveyor 90  

Table 4-4 Chalk Point Gypsum Handling via Truck 

Fugitive Emission Source Control Method
Control 

Efficiency (%)

Transfer from Scrubber to Discharge Conveyor Enclosed Transfer and Conveyor 90

Transfer from Discharge Conveyor to Transfer House Enclosed Transfer House 90

Transfer from Transfer House to Storage Pile Enclosed Storage Pile 90
Transfer from Storage Pile to Loadout Conveyor Partially Enclosed Building 70
Transfer from Loadout Conveyor to Transfer House/ 
Loadout Conveyor Enclosed Transfer House 90
Transfer from Loadout Conveyor to Truck or Rail Enclosed 90  
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Potential annual fugitive PM emissions from the FGD project material 
handling operations were independently calculated by PPRP using EPA 
AP-42 emission factors, EPA’s Fugitive Dust Background Document 
(Section 2.3.1.3.3), information and assumptions provided by Mirant, a 
maximum reported facility limestone throughput of 233,000 tpy and a 
maximum reported facility gypsum production of 382,000 tpy.  A 
summary of the material handling emissions is presented in Table 4-5.  
Detailed emission calculations are provided in Appendix B.  

Table 4-5  Summary of Emission Increase Associated with Material Handling 
Operations 

Pollutant 
Emission 

Increase (tpy)

PM 10.60
PM10 5.74
PM2.5 0.86  

4.2.5 Wastewater Treatment System Emissions 

The FGD system will require Mirant to install and operate a new 
wastewater treatment plant to treat the blowdown from the scrubber.   
The wastewater will consist of dissolved salts/ions that accumulate in the 
scrubber (e.g., metals, nitrates, etc.).  These pollutants will be removed 
through chemical precipitation, filtration, biological treatment, and 
clarification.  The wastewater is not expected to have significant levels of 
VOCs because at the high temperatures in the scrubber, VOCs do not 
typically transfer from the gas phase to a liquid phase dissolved in water. 

4.2.6 Emissions from Quench Pumps 

Mirant plans to install a 500-hp quench pump to provide water to the 
scrubber in case of emergency following the power shutdown to the 
scrubber system.  Table 4-6 summarizes the emissions from the 500-hp 
quench pump.  To estimate annual emissions, we assumed the pump 
would operate for a maximum of 100 hours per year.   
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Table 4-6  Summary of Emissions from the Quench Pump 

(a) Emission Factor

Pollutant
(g/hp-hr) (lb/hp-hr)

NOx1, 3 7.8 1.72E-02
SO2 

2 0.00205 4.52E-06
PM1 0.4 8.82E-04
CO1 2.6 5.73E-03

VOC1, 3 7.8 1.72E-02

(b) Emissions
(lb/hr) (tpy) 4

NOx 8.60 0.43
SO2 2.26E-03 0.00
PM 0.44 0.02
CO 2.87 0.14

VOC 8.60 0.43

Notes:
1. Emission factors based on emission standards for emergency quench
    pumps specified in 40 CFR Part 60, Subpart IIII, Table 4.
2. Emission factors based on AP-42, Table 3.3-1
3. Emission factor for NOX+NMHC used for NOx and VOC.
4. Hours of operation of quench pump limited to 100 hours
    per year.

Emission Rate

 

4.2.7 Facility-wide Emissions Summary 

The Chalk Point FGD project will result in decreases in emissions of SO2 

and SAM, and slight increases in emissions of PM, PM10, PM2.5, NOx, 
CO, and VOC.  A summary of the emissions from Chalk Point Units 1 and 
2 after the FGD project is presented later in Table 4-10.  Based on 
literature, a mercury control efficiency of 10-90% has been achieved at 
coal-fired utilities in the United States as a result of using FGD.  Therefore, 
a reduction in mercury emissions is expected as a co-benefit of the FGD 
system.     

4.2.8 Construction Emissions 

The FGD project will involve extensive and lengthy construction; Mirant 
estimates construction could take up to three years.  Air emissions will be 
generated from the operation of construction equipment at times over the 
period.  Construction activities that could generate emissions include 
ground excavation, grading, cut-and-fill operations, and the installation of 
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the FGD system.  Minimal emission of VOC, CO, SO2, and NOx will be 
emitted from the construction equipment’s exhaust.  Fugitive dust 
emissions will be produced from trucks traveling over the paved roads.  
Additional fugitive emissions may be generated from wind erosion of 
open excavation areas during construction.  Emissions estimates were 
verified by PPRP and ARMA and are summarized in Table 4-7.   

Construction emissions are not regulated in the same manner as those 
from stationary sources.  However, if a project must obtain a license or 
permit from a federal agency, then emissions from construction activities 
would be quantified and included in the applicability determination 
under EPA’s general conformity rule (40 CFR 93).  However, because this 
project does not require a federal permit or license, construction emissions 
are not regulated beyond the requirements for “reasonable precautions” 
identified in COMAR 26.11.06.03D.  As such, Mirant indicates that they 
will use control measures such as wet suppression to minimize fugitive 
dust from the land-based construction activities. 

Table 4-7  Summary of Emissions Associated with Construction Activities for the 
FGD Project   

Pollutant 
Total Emissions 

(tpy) 

PM 2.2 

NOx 3.4 

CO 3.3 

VOC 0.4 

SO2 0.2 

4.2.9 Other Emissions 

4.2.9.1 Greenhouse Gas Emissions 

Emissions of greenhouse gases (GHGs) are not yet regulated in Maryland; 
however, if Maryland decides to participate in the Regional Greenhouse 
Gas Initiative (RGGI), Maryland will be required to establish a  GHG cap-
and-trade program.  Therefore, for information purposes, PPRP and 
ARMA evaluated the CO2 emissions expected from the proposed Chalk 
Point project.   

CO2 from generating units are directly proportional to the amount of fuel 
burned.  For 2005, Chalk Point Units 1 and 2 emitted 4,293,400 tons of 
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CO2.  The proposed Chalk Point FGD project will not result in any 
increase in the rate of coal combustion from the boilers, because Mirant 
indicates that it will not attempt to recover generating capacity lost by 
operation of the FGD system.  

In addition to combustion emissions of CO2, the FGD system generates 
CO2 when limestone slurry (CaCO3+H2O) reacts with the SO2 emissions 
from the boiler to form calcium sulfate (CaSO4) and CO2: 

CaCO3+H2O+SO2                   CaSO4+H2O+CO2  

The CO2 emission increase is directly proportional to the reduction in SO2 
emissions.  The projected increase in CO2 emissions from the FGD system 
will be 30,000 tpy.  This is a small contribution to CO2 (less than 0.7 
percent) compared to the emissions from the coal combustion.   

4.2.9.2 TAPs and HAPs Emissions 

Hazardous Air Pollutants (HAPs) are regulated by EPA in Section 112 of 
the Clean Air Act (CAA).  Section 1.1 of EPA’s AP-42 guidance document 
provides emission factors for organic compounds, some of which are 
HAPs, resulting from coal combustion.  The factors relate emissions to the 
total quantity of coal fired in the boilers or the fuel oil fired in the quench 
pump.  Given that the coal throughput through the boilers will not 
increase with the FGD project, there will be no substantive increases in 
HAP emissions from the boilers.  However, the installation of a quench 
pump will result in a small increase in HAP emissions from the project, 
which is summarized in Table 4-8.  
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Table 4-8 Summary of HAP Emissions from the FGD Project 

(lb/MMBtu) (tpy)
Acetaldehyde 7.67E-04 0.0001
Acrolein 9.25E-05 0.0000
Benzene 9.33E-04 0.0002
1,3 Butadiene 3.91E-05 0.0000
Formaldehyde 1.18E-03 0.0002
Naphthalene 8.48E-05 0.0000
Propylene 2.58E-03 0.0004
Toluene 4.09E-04 0.0001
Xylenes 2.85E-04 0.0000

Notes:
1. Emission factors based on AP-42 factors for Internal Combustion Engines, 
    Section 3.3.1 (Table 3.3-2).
2. Heat Input for Quench pump based on the engine specification for equipment
    rating for similar engines.
3. 100 hours of operation per year assumed.

HAP
Diesel Quench Pump 

 

Maryland has Toxic Air Pollutants (TAPs) regulations covering a number 
of contaminants.  Fuel burning equipment, including the boilers and the 
500-hp quench pump, are specifically exempt from the TAPs regulations.  

Some constituents of the limestone handling activities will result in small 
quantities of TAP emissions, which are regulated by Maryland TAPs 
program.  TAP emissions estimates were based on the concentration of the 
individual TAPs in the limestone particles and  published literature values 
(see Table 4-9).  Detailed emission calculations are presented in Appendix 
B, which show that the potential TAP emissions are less than the 
regulatory TAP screening levels for all pollutants; therefore, no additional 
evaluation of health risks associated with these pollutants is required. 



 

Table 4-9  Maryland TAP Screening Level Analysis 

Pollutant 

PM/PM10 PM2.5
TWA  

(mg/m3)
STEL 

(mg/m3)
1-hour 

(ug/m3)
8-hour 

(ug/m3)
Annual 
(ug/m3) lbs/hr lbs/yr lbs/hr lbs/yr

with lbs/hr 
Std.

with   lbs/yr 
Std.

(a) Class I TAPs
Arsenic (HAP) 5.68E-06 8.57E-07 0.01 - - 0.1 0.0012 3.58E-04 0.438 1.30E-06 0.011 Yes Yes
Cadmium (HAP) 4.54E-06 6.86E-07 0.01 - - 0.02 0.0036 7.17E-05 1.314 1.04E-06 0.009 Yes Yes
Nickel (HAP) 4.54E-05 6.86E-06 1.5 - - 1 0.0417 3.58E-03 15.219 1.04E-05 0.091 Yes Yes

(b) Class II TAPs
Barium 4.54E-03 6.86E-04 0.5 - - 5 - 1.79E-02 - 1.04E-03 - Yes Yes
Chromium (HAP) 1.14E-03 1.71E-04 0.5 - - 5 - 1.79E-02 - 2.59E-04 - Yes Yes
Cobalt (HAP) 1.14E-05 1.71E-06 0.02 - - 0.2 - 7.17E-04 - 2.59E-06 - Yes Yes
Manganese (HAP) 2.50E-03 3.77E-04 0.2 - - 2 - 7.17E-03 - 5.71E-04 - Yes Yes
Mercury (HAP) 2.27E-06 3.43E-07 0.025 - - 0.25 - 8.96E-04 - 5.19E-07 - Yes Yes
Selenium (HAP) 1.82E-07 2.74E-08 0.2 - - 2 - 7.17E-03 - 4.15E-08 - Yes Yes
Silver 2.27E-06 3.43E-07 0.01 - - 0.1 - 3.58E-04 - 5.19E-07 - Yes Yes
Zinc 4.54E-04 6.86E-05 5 - - 500 - 1.79E+00 - 1.04E-04 - Yes Yes
Total 8.65E-03 1.31E-03

Notes:

1.  Table 3-12 and 3-13 - EPCRA Section 313, Electricity Generating Facilities taken from The Release  of Trace Metals From Limestone 
    During Flue Gas Desulfurization by Electric Utilities, Chemistry Report,  OPPT, March 26, 1997.

2. Screening Level taken from MDE List of Screening Levels, May 2005

Emission Increase (tpy) 1 TLV Screening Level 2 Allowable Emissions Actual Emissions Compliance Demon.?

 
3.  Mercury emissions in lb/yr. 
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4.3 PREVENTION OF SIGNIFICANT DETERIORATION (PSD) 

4.3.1 PSD Applicability 

4.3.1.1 Definition of PSD Project 

Mirant has applied for approval to install an SCR system on Unit 1 and an 
FGD system on Units 1 and 2 at Chalk Point as a part of two separate 
CPCN cases, Case No. 9079 and 9086, respectively.  However, for a PSD 
applicability determination, the two projects may be considered as one, as 
discussed below.  PPRP and ARMA reviewed EPA guidance memos and 
applicable PSD regulations on “project aggregation” to determine if the 
two projects qualify as a single project for the purposes of a PSD 
applicability determination.   

In several guidance memos issued by EPA (EPA 1989a, 1989b, 1993, 2001) 
four criteria have been identified which should be used in determining 
whether projects that result in minor emissions increases individually 
should be considered together for the purpose of determining PSD 
applicability for a source: 

• Filing dates of the minor source applications; 

• Source of funding for the projects; 

• Reports on consumer demands and projected production levels; 
and 

• Statement of authorized representatives regarding operations. 

In September 2006, EPA proposed a revision to the regulations governing 
the NSR program.  The revision addressed three issues, including project 
aggregation, debottlenecking, and project netting analyses.  The 
discussion relating to project aggregation is used to determine if the 
installation of the SCR and FGD systems should be considered one project 
for PSD applicability determination purposes.  Aggregation refers to  

…grouping together multiple projects (physical modification or 
change in the method of operation) and summing their emissions for 
the purposes of determining whether significant emission increase has 
occurred from the combined project  (USEPA, 2006).  

In the proposed regulation, EPA stated that timing for different projects 
should not be considered conclusive in making a determination on project 
aggregation.  The regulation proposes using technical and economical 
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dependency of the two projects for this applicability determination.  
Technical dependency is described as  

…the interrelationship between the two projects such that one project 
cannot be performed in the absence of the second project, i.e., in the 
absence of the second project the first project cannot be operated 
without impairment, or is limited in the hours of operation, or the 
resulting product is inferior in quality. 

When two projects are dependent on each other such that the Return on 
Investment (ROI) on the first project will not be realized without the second 
project, the two projects are considered economically dependent.  Also, if 
the first project is implemented as a part of a larger integrated project and if both 
the projects are necessary for the larger project to achieve the operational level that 
justifies the investment on the project, the projects within the larger project 
are economically dependent.   

The applications for the SCR and FGD projects at Chalk Point were 
submitted within six months of each other, i.e., within a short period of 
time, which could be a factor for the two projects to be considered a single 
aggregated project. However, both projects are technically independent of 
each other because each of the projects is not technically limited in the 
absence of the other project.  The projects are also economically 
independent as the economic benefit derived by installation of any one of 
the control systems (SCR or FGD) is not affected by not installing the other 
control system.  Both projects are proposed to achieve the required 
emission reduction credits to meet the HAA caps.  Mirant can choose not 
to install any of the control systems and instead buy allowances to meet 
the HAA caps.   

Based on our current understanding of the two projects, PPRP and ARMA 
consider the two projects (Case No. 9079 and No. 9086) as separate for 
PSD purposes. 

4.3.1.2 Definition of Modification 

The first step in a PSD applicability analysis is to determine if the major 
source (in this case, the Chalk Point facility) is undergoing a “major 
modification.” 

A modification (under 40 CFR 52.01(d) means: 

any physical change in, or change in the method of operation of, a 
stationary source which increases the emission rate of any pollutant 
for which a national standard has been promulgated under part 50 
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of this chapter or which results in the emission of any such 
pollutant not previously emitted… 

A major modification is defined in the PSD rule as (40 CFR 52.21(b)(2)(i) 
and referenced in COMAR 26.11.06.14):  

… any physical change in or change in the method of operation of a 
major stationary source that would result in: a significant 
emissions increase (as defined in paragraph (b)(40) of this section) 
of a regulated NSR pollutant (as defined in paragraph (b)(50) of this 
section); and a significant net emissions increase of that pollutant 
from the major stationary source. (emphasis added) 

A significant emissions increase for a regulated PSD pollutant, means an 
increase in emissions that is greater than the PSD significance threshold 
for that pollutant (specified in 40 CFR 52.21 (b)(23)).  For example, the 
threshold for PM10 is 15 tpy and for SAM is 7.0 tpy. 

A net emissions increase means: 
…with respect to any regulated NSR pollutant emitted by a major 
stationary source, the amount by which the sum of the following 
exceeds zero: 

(i)(a) The increase in emissions from a particular physical change or 
change in the method of operation at a stationary source as 
calculated pursuant to paragraph (a)(2)(iv) of this section; and 

(i)(b) Any other increases and decreases in actual emissions at the 
major stationary source that are contemporaneous with the 
particular change and are otherwise creditable.  Baseline actual 
emissions for calculating increases and decreases under this 
paragraph shall be determined as provided in paragraph (b)(48) of 
this section, except that paragraphs (b)(48)(i)(c) and (b)(48)(ii)(d) of 
this section shall not apply. (40 CFR 52.21(b)(3)(iii)) 

Baseline actual emissions (BAE) means: 

For any existing electric utility steam generating unit, baseline 
actual emissions means the average rate, in tons per year, at which 
the unit actually emitted the pollutant during any consecutive 24-
month period selected by the owner or operator within the 5-year 
period immediately preceding when the owner or operator begins 
actual construction of the project.  The Administrator shall allow 
the use of a different time period upon a determination that it is 
more representative of normal source operation.  (40 CFR 
52.21(b)(48)) 
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The determination of whether a project is a major modification is a two-
step process.  The first step is to determine whether the project is a 
“modification” (i.e., whether there is an increase in emissions) and the 
second step, if the project is a modification, is to determine whether the 
modification results in a “significant emissions increase.”   

The PSD rules exempt certain activities from the definition of 
modification, including routine maintenance, repair, and replacement 
(RMRR) activities.  There has also been an exemption from the definition 
of modification for “pollution control projects” (PCP).  This exemption 
would have been applicable to the Chalk Point projects in the past; 
however, this exemption was remanded by the DC Circuit in June 2005 
and is therefore not applicable to the Chalk Point project (the Mirant 
CPCN applications did not mention the pollution control project 
exemption). 

4.3.1.3 PSD Emissions Analysis 

The first step in the PSD emissions analysis is the determination of 
emission changes from the project (“project only emissions”).  Mirant has 
indicated that the boilers associated with Unit 1 and Unit 2 will not be 
modified in this project.  The emissions change from the sources being 
modified in the project is calculated as the difference between the future 
projected emissions after the project is commenced and the baseline actual 
emissions (BAE).  The BAE for projects at utility sources are calculated as 
the maximum annual emissions over any 24-month period in the five 
years preceding the commencement of construction of the project.  In this 
case, the 24-month period between 2004 and 2005 was used in the analysis 
as the emissions were the highest during this period for Units 1 and 2.  
The baseline average capacity factors (i.e., ratio of the actual heat input 
capacity for the year to the maximum (design) capacity based on the data 
from continuous emissions monitoring system (CEMS)) for Units 1 and 2 
were 80.2% and 76.4%, respectively.  Mirant has indicated in its CPCN 
application that in the future, Units 1 and 2  are expected to be operated at 
a 78.3% capacity factor, which is the average of the capacity factors for 
both units for 2004 and 2005.  As per 40 CFR §52.21(b)(41)(c),  

    the projected actual emissions shall exclude any emission increase 
which could have been accommodated by an emission unit during 
the 24-consecutive months which was used in the baseline emission 
calculations, and that are unrelated to the project including 
increased utilization due to demand growth. 

The maximum capacity factor for Units 1 and 2 in the 24-month baseline 
period were 80.3% and 81.1%.  As such, any increases from the baseline 
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average capacity factor of 76.4% to 78.3% (limited to a future capacity 
factor of 78.3%) could have been accommodated by Unit 2, respectively, in 
the baseline period.  Therefore, the emission increases corresponding to 
the increase in capacity factor for Unit 2 from the baseline average to a 
level achieved in the 24-month baseline period could be excluded from the 
net emission increase for the project. 

Baseline emissions of NOx and SO2 were based on CEMS data; emissions 
for the remaining pollutants were based on heat input data obtained from 
the CEMS database and emission factors described in Section 4.2.3.  

A summary of baseline emissions for the facility is presented in Table  
4-10.  Future projected emissions were based on the same emission factors 
used in the past emissions and the future heat input using a capacity 
factor of 78.3%.  It should be noted that since the SCR and FGD projects 
are considered separate for PSD purposes, the NOx emission reduction is 
not a part of the FGD project.  The sorbent injection system for SAM 
control is modified as a part of the FGD project, and therefore the 
emission changes associated with the SAM control are included as a part 
of the FGD project in the PSD netting analysis.   

A summary of future projected emissions is presented in Table 4-10; 
detailed emission calculations are included in Appendix B.  It can be seen 
that there is no increase in emissions greater than the PSD thresholds for 
any PSD pollutants.



 

Table 4-10 Summary of PSD Netting Analysis for Chalk Point FGD Project 

Unit 1 Unit 2
(Unit 1 and 

2)
SO2 26,248 25,057 51,305 3,982 3,794 7,776 - - 7,775.6 -43,530 40

Nox2 5,088 4,847 9,935 830 5,269 6,098 - 0.43 6,098.9 - 40
PM 508.8 484.7 993.5 508.8 484.7 993.5 10.60 0.02 993.6 0.02 25
PM10 340.9 324.8 665.7 340.9 324.8 665.7 5.74 0.02 665.7 0.02 15
PM2.5 147.6 140.6 288.1 147.6 140.6 288.1 0.86 - 288.1 0.00 15
CO 203.6 193.6 397.2 203.6 193.6 397.2 - 0.14 397.3 0.14 100
VOC 24.4 23.2 47.7 24.4 23.2 47.7 - 0.43 48.1 0.43 50
SAM 375.8 358.8 734.6 463.8 258.0 721.9 - - 721.9 -12.75 7
Mercury 145.7 138.8 284.5 145.7 138.8 284.5 - - 284.5 0.00 -

Notes:
1. Source of data for past actual emissions is EPA's ETS/CEMS Database.
2. NOx emission reductions achieved as a part of Chalk Point SCR Project (Case No. 9079).

Significant 
Emission 
Rate (tpy)Pollutant

Future Projected Emissions (tpy)Past Actual Emissions (tpy)

Boiler Emissions 

Unit 1 Unit 2
Combined 

(Unit 1 and 2)
Quench 
Pump

Material 
Handling Total

Net 
Emission 
Change 

(tpy)

 
 3. Hg emissions in lb/yr. 
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4.3.2 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 increases in ambient air 
concentrations due to new sources or major modifications 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. 

The FGD project does not exceed the PSD modification threshold for any 
of the regulated pollutants; therefore, no air quality modeling analysis is 
required to demonstrate compliance with the PSD increments or NAAQS.  
However, Mirant is proposing to install a shorter stack (at 400 feet) than 
the current 700-feet stack at Chalk Point Units 1 and 2; therefore, Mirant 
evaluated the impacts of change in stack height on ambient air quality. 

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 4-11.  NAAQS for PM2.5 and 
8-hour ozone are also listed in Table 4-11 for completeness; however, these 
standards are in the process of being implemented and are not evaluated 
further in this report. 
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Table 4-11 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 Mirant 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.   

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 
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of air quality impacts in PSD evaluations.  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 the 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.  Although not subject to PSD, 
PPRP compared the impacts of  pollutants from the FGD project with the 
SILs for each pollutant, as a conservative measure.   

4.3.2.1 NAAQS and PSD Increment Modeling: FGD Project Sources Only 

To initiate the NAAQS compliance demonstration evaluation, emissions 
from Chalk Point Units 1 and 2 were modeled using the American 
Meteorological Society (AMS)/EPA Regulatory Model (AERMOD), 
version 07026.  AERMOD was promulgated as a regulatory dispersion 
model and included in the Guidelines for Air Quality Models (40 CFR Part 
51, Appendix W) on 9 November 2005.  As of December 2006, AERMOD 
replaced ISCST3 (the current regulatory model) for use in regulatory 
dispersion modeling analyses.  

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, Mirant used surface and upper air data from Reagan 
National Airport (Wban: 13743) and Sterling, VA (Wban: 93734), 
respectively, for the time period 1991-1995.  

Wind roses showing wind direction and speed patterns based on the 
National airport data were developed and displayed (CPCN application 
Figure 2.4-1).  PPRP and ARMA conducted analyses to understand and 
analyze the representativeness of the Reagan National surface 
meteorological data for the Chalk Point facility site.  The locations of the 
Chalk Point facility site and National Airport are presented in Figure 4-2.  
A wind rose for the period 1991-1995 for Reagan National airport surface 
data was presented earlier in Figure 3-5.  The Chalk Point site is located 47 
kilometers (29.2 miles) southeast of the Reagan National airport.  This 
distance is considered close enough for the meteorological data from the 
airport to be representative of the Chalk Point 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, no major terrain features are located in between the Chalk 
Point site and Reagan National airport. Significant differences exist in 
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Figure 4-2 Location of Chalk Point Generating Station and Reagan National Airport  

 

Allegany

 Anne Arundel

Baltimore

Calvert

Caroline

Carroll
Cecil

Charles Dorchester

Frederick
Garrett

Harford

Howard
Kent

Montgomery

PrinceGeorges

QueenAnnes

St.Marys

Somerset

Talbot

Washington

Wicomico

Worcester

Balt.City

Reagan National 
Airport

Chalk Point



                                                                  74                       CHALK POINT FGD CASE 9086-3/26/08 

the land use type between Reagan National airport and Chalk Point 
facility.  

• No channeling effects are observed from the wind rose, which indicate 
no sudden changes in terrain elevations in the immediate vicinity of 
the meteorological station.   

PPRP and ARMA concluded that the five-year data set from the National 
Airport is representative and suitable for use with the Chalk Point FGD 
project modeling analysis. 

Meteorological Data Processing 

The surface and upper air data collected at Reagan National Airport were 
processed by the applicant utilizing the AERMET program.  AERMET is 
the recommended processor for developing inputs to AERMOD.  
AERMET requires, at a minimum, hourly NWS data and once-daily upper 
air sounding profiles.  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 AERMET 
analysis conducted by Mirant 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.  Land use characteristics provide important inputs 
to the AERMET preprocessor and to the AERMOD model.  The capability 
of the atmosphere to simulate plume dispersion is simulated by AERMET 
and AERMOD through the use of scaling parameters such as the 
convective velocity scale, the friction velocity, and the Monin-Obukhov 
length scale.  These parameters are in turn highly dependent on land 
characteristics.  PPRP and ARMA conducted an independent analysis of 
land characteristics in the vicinity of Mirant and Reagan National airport, 
which revealed some differences from those used by the applicant, which 
will be discussed below. 

Figures 4-3 and 4-4 display the land use surrounding the Reagan National 
Airport and Chalk Point facility, respectively.  The land use surrounding 
the airport is categorized by predominantly urban land use characteristics, 
while the land use surrounding the Chalk Point facility is primarily 
forested areas and grasslands.  The AERMET guidelines require that the 
land use surrounding the meteorological station be used in the 
development of meteorological data for AERMOD.  In addition, land use 
characteristics surrounding the meteorological station are required to be 
similar to the project site.  Since the land use characteristics are 
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significantly different between the Chalk Point and National Airport, 
PPRP and ARMA processed two sets of AERMET files:  first, with land 
use data surrounding National Airport and second, with land use data 
surrounding Chalk Point facility.  AERMOD was run with both the 
meteorological data to compare the impact of land use characteristics on 
model predicted impacts.  

Figure 4-3  Land Use Characteristics Surrounding the Reagan Airport Meteorological 
Station  
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Figure 4-4 Land Use Characteristics Surrounding Chalk Point Facility 
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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.   

AERMOD requires information about buildings and structures to be input 
in a prescribed format.  Mirant 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. The GEP height as determined by BPIP was 
472 feet (143.9 meters), which is less than the existing stack height of 700 
feet.  The new stack height (post-project) will be 400 feet (121.92 meters).  
Since the proposed stack height is less than GEP and therefore affected by 
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downwash, the direction-specific building dimensions generated by BPIP 
were used in the AERMOD model runs. The existing stack was modeled 
at the GEP height of 472 feet, while the new stack was modeled at a height 
of 400 feet.  

Source Characterization 

The impact of emissions increases and changes in stack heights for all 
pollutants were evaluated.  Two emission scenarios were modeled in this 
analysis: the current (existing) and projected (future) scenario.  Different 
load conditions for the units (100 percent, 75 percent and 50 percent) were 
examined for the future emission scenario, 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.  
The complete set of emission rates and stack parameters for these 
scenarios is shown in Tables 4-12 and 4-13, respectively.  The location of 
stacks, superimposed on an aerial photograph of the Chalk Point facility 
and vicinity, is shown in Figure 4-5.  

Table 4-12 Actual Emissions Before and Projected Emissions After the FGD Project 

(i) Current Operations

(a) English Units (tpy)

Pollutant Unit 1 Unit 2 Combined
SO2 26,248 25,057 51,305
NOx 5,088 4,847 9,936
PM 509 485 994
CO 204 194 397

SAM 376 359 735

(b) Modeling Units (g/s)

Pollutant Unit 1 Unit 2 Combined
SO2 755.07 720.83 1475.90
NOx 146.37 139.45 285.82
PM 14.64 13.94 28.58
CO 5.86 5.57 11.43

SAM 10.81 10.32 21.13

(ii) Future Operations

(a) English Units

Load 
Condition

lb/hr tpy lb/hr tpy lb/hr tpy lb/hr tpy lb/hr tpy
100 91 397 1,392 6,098 1,775 7,776 229 1,004 165 722
70 63 278 975 4,269 1,243 5,443 160 703 115 505
40 36 159 557 2,439 710 3,110 92 402 66 289

(b) Modeling Units

Load 
Condition

1-unit 2-units 1-unit 2-units 1-unit 2-units 1-unit 2-units 1-unit 2-units
100 5.71 11.43 87.71 175.42 111.85 223.69 14.44 28.89 10.38 20.77
70 4.00 8.00 61.40 122.80 78.29 156.59 10.11 20.22 7.27 14.54
40 2.29 4.57 35.08 70.17 44.74 89.48 5.78 11.55 4.15 8.31

CO NOx

CO (g/s) Nox (g/s)

H2SO4

H2SO4 (g/s)SO2 (g/s) PM (g/s)

SO2 PM
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Table 4-13  Stack Parameters and Emission Rates Used in Modeling Analysis 

(i) Current Scenario

(a) English Units

Stack 
Height 

(ft)
Diameter 

(ft)

Exit 
Velocity 
(ft/sec)

Exhaust 
Temperature 

(deg F)
Flow 

(acfm)

472.11286 31.496063 56.003937 288.95 46,747

(b) Modeling Units

Stack 
Height 

(m)
Diameter 

(m)

Exit 
Velocity 
(m/sec)

Exhaust 
Temperature 

(K)

143.9 9.60 17.07 415.90

(ii) Future Scenario

(a) English Units

Load 
Condition

Stack 
Height 

(ft)
Diameter 

(ft)

Exit 
Velocity 
(ft/sec)

Exhaust 
Temperature 

(deg F)
Flow 

(acfm)

100 400 29.89 27.49 128.03 1,157,383
70 400 29.89 21.42 124.97 901,875
40 400 29.89 16.67 122.09 701,612

(b) Modeling Units

Load 
Condition

Stack 
Height 

(m)
Diameter 

(m)

Exit 
Velocity 

(m/s)

Exhaust 
Temperature 

(K)

100 121.92 9.11 8.38 326.50 -
70 121.92 9.11 6.53 324.80 -
40 121.92 9.11 5.08 323.20 -
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Figure 4-5 Location of Stacks Used in Modeling Analysis 
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Receptor Grid Development 

PPRP and ARMA developed a receptor grid extending outwards in each 
direction from the Chalk Point site up to a distance of 5 kilometers.  
Receptor spacing was set to 20 m along the site boundary; 50 m to about 
500 m from the site boundary; 100 m spacing from the site boundary to 
about 1.5 kilometers; and 200 m from 1.5 kilometers to 5 kilometers. 

A total of 2,615 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 
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.  
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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.  The receptor 
elevations were assigned using the 7.5-minute digital elevation maps files 
developed by United States Geological Survey.  The location of the 
receptors used in the modeling analysis is shown in Figure 4-6. 

Figure 4-6  Location of Receptors Used in Modeling Analysis 

(a) Location of Receptors in the Immediate Vicinity of the Facility 
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(b) Complete Receptor Grid 
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Stack Height Evaluation and Source Only Modeling Analysis 

PPRP and ARMA evaluated Mirant’s modeling methodology and 
assumptions and determined that the methodology is adequate to 
determine the impact of emissions from the Chalk Point facility project.   

Model results for all scenarios were presented in the Chalk Point CPCN 
application.  PPRP and ARMA conducted independent modeling of 
selected scenarios to verify the results reported by the applicant.  PPRP 
and ARMA reviewed the impacts predicted by the applicant by re-
running AERMOD with the stack parameters provided by Mirant, but 
with the emission rates independently calculated and presented in Section 
4-3.  Table 4-14 presents a summary of the modeling analysis conducted 
by PPRP and MDE-ARMA.  The modeling results for all pollutants 
indicate that the emissions increases are less than the PSD increments and 
NAAQS for all pollutants.   
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Table 4-14  Summary of Modeling Impacts Predicted for Chalk Point FGD Project  

Pollutant
Averaging 

Period

Past Actual Future Potential Net Impacts SIL
PSD 

Increment NAAQS
Monitoring 
Deminimis

SO2 Annual 10.69 4.24 (6.45) 1 20 80 -
24-Hour 109.36 36.08 (73.28) 5 91 365 13
3-Hour 217.73 71.32 (146.41) 25 512 - -

NOx Annual 2.07 3.33 1.26 1 25 100 14
PM10 Annual 0.21 0.55 0.34 1 17 50 -

24-Hour 2.12 4.66 2.54 5 30 150 10
CO 8-Hour 1.33 2.70 1.37 500 - 10,000 575

1-Hour 2.98 4.40 1.42 2,000 - 40,000 -

Notes:
1. A negative net impacts indicates that there is a decrease in the future impacts from 
    the project sources as compared to the past impacts.

Project Impacts Air Quality Threshold

 

The FGD project will result in a decrease in SO2 emissions.  Emissions of 
NOx will decrease below historical levels due to the proposed installation 
of an SCR system (Case No. 9079).  Emissions from the project result in 
decreases in local maximum ambient impacts for SO2, and increases in 
impacts for NOx, PM10, and CO.  The future stack height for the FGD 
Project (400 feet) is less than the GEP height for the emission sources (472 
feet).  The reduced stack height and a lower flue gas temperature due to 
cooling of the exhaust caused by the FGD system, results in maximum 
impacts greater than those predicted using the existing stack height.  The 
benefits derived by reducing emissions of NOx are offset locally by the 
increase in impacts due to the lower stack height and exhaust 
temperature.  Overall, however, the impacts from the FGD Project do not 
exceed the ambient air quality standards and hence the impacts from the 
FGD Project can be considered insignificant.  The increase in maximum 
impacts is localized and occurs close to the facility.  Section 4.3.4 discusses 
the broader air quality benefits of the emissions reductions that will be 
achieved by this project. 

In addition, PPRP and ARMA evaluated the impacts of using land use 
characteristics in the vicinity of Chalk Point to that surrounding the 
Reagan Airport in the AERMET processing.  The meteorological data files 
created using both approaches were run with AERMOD.  A comparison of 
the AERMOD results using the two approaches for characterizing land 
use is presented in Table 4-15.  It can be seen that the results predicted 
using both the land use characteristics are very close, except for 1-hour 
concentrations for CO.  However, the impacts using both the land use 
characteristics is less than the ambient air quality standards for all 
pollutants.   
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Table 4-15 AERMOD Predictions for Different Land Use Characteristics  

(a) Land Use in the Vicinity of Reagan Airport 

Pollutant
Averaging 

Period

Past Actual Future Potential Net Impacts SIL
PSD 

Increment NAAQS
Monitoring 
Deminimis

SO2 Annual 11.96 4.53 (7.43) 1 20 80 -
24-Hour 113.09 34.16 (78.93) 5 91 365 13
3-Hour 224.29 70.09 (154.20) 25 512 - -

NOx Annual 2.32 3.55 1.24 1 25 100 14
PM10 Annual 0.23 0.58 0.35 1 17 50 -

24-Hour 2.19 4.41 2.22 5 30 150 10
CO 8-Hour 1.38 2.73 1.35 500 - 10,000 575

1-Hour 2.87 4.29 1.42 2,000 - 40,000 -

Notes:
1. A negative net impacts indicates that there is a decrease in the future impacts from 
    the project sources as compared to the past impacts.

Project Impacts Air Quality Threshold

 

(b) Land Use in the Vicinity of Chalk Point Facility 

Pollutant
Averaging 

Period

Past Actual Future Potential Net Impacts SIL
PSD 

Increment NAAQS
Monitoring 
Deminimis

SO2 Annual 11.16 3.92 (7.24) 1 20 80 -
24-Hour 116.75 34.45 (82.29) 5 91 365 13
3-Hour 213.90 68.58 (145.32) 25 512 - -

NOx Annual 2.16 3.07 0.91 1 25 100 14
PM10 Annual 0.22 0.51 0.29 1 17 50 -

24-Hour 2.26 4.45 2.19 5 30 150 10
CO 8-Hour 1.34 2.75 1.41 500 - 10,000 575

1-Hour 4.79 5.76 0.97 2,000 - 40,000 -

Notes:
1. A negative net impacts indicates that there is a decrease in the future impacts from 
    the project sources as compared to the past impacts.

Project Impacts Air Quality Threshold

 

4.3.2.2 Summary and Conclusions 

Based on the information provided in the Chalk Point CPCN application, 
supplemented with independent analyses conducted by the State, PPRP 
and ARMA conclude that the impacts for the Chalk Point FGD Project will 
not adversely affect the NAAQS or PSD increments for NO2, SO2, PM10, 
and CO.  
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4.3.3 Air Quality Benefits from the FGD Project 

The proposed FGD project, and other pollution control projects recently 
undertaken by Mirant, will result in significant decreases in emissions of 
SO2 and NOx (approximately 43,000 tons and 3,800 tons respectively, 
Table 4-10).  These reductions will result in anticipated improvements in 
air quality within Maryland, including benefits related to ground-level 
ozone concentrations, acid deposition, nutrient loading to the Chesapeake 
Bay, and reduced concentrations of sulfate aerosols that contribute to the 
current nonattainment status for PM2.5.  PPRP and ARMA have 
conducted additional air quality modeling to quantify the benefits of the 
projected emissions reductions to PM2.5 concentrations within the PM2.5 
nonattainment area, acid deposition within Maryland, and nutrient 
loading to the Chesapeake Bay.  

The model used for the benefits analysis was CALPUFF, a Lagrangian 
puff model that has been previously used in Maryland for addressing 
nutrient loading and secondary aerosol impacts.  CALPUFF is an EPA 
guideline model that is capable of simulating the transport, dispersion, 
and atmospheric transformation of SO2 and NOx emissions, and the 
subsequent impacts on secondary aerosols as well as wet and dry 
deposition of sulfur- and nitrogen-containing species.   

CALPUFF was run with a full calendar year (2002) of meteorological data 
based on the Penn State/NCAR mesoscale model (MM5) runs developed 
by the University of Maryland.  A receptor grid was developed for the 
Chalk Point facility that extended from the power plant to the edges of the 
Chesapeake Bay watershed (an area approximately 500 by 700 kilometers).  
The “before” and “after” stack and emissions configuration were modeled 
and the results processed to identify the maximum changes in impacts.  
The USGS Spatially Referenced Regressions on Watershed Attributes 
(SPARROW) model was used to calculate the mass nitrogen loading to the 
Chesapeake Bay due to deposition within the watershed and subsequent 
transport to the bay, and due to deposition directly on the bay waters. 

FGD project effects on secondary aerosol concentration, acidic deposition, 
and nutrient loading are summarized in tabular and graphic forms.  Table 
4-16 summarizes the overall predicted project benefits.  
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Table 4-16 Summary of FGD Project Benefits  

Current Impact Future Impact Benefit

I. Sulfate Aerosol (PM2.5) Concentrations
Units are in ug/m3

a. Maximum concentrations

Annual Average 0.167 0.070 -0.097
Maximum 24-hr Average 4.35 1.36 -2.996

b. Average concentrations within PM2.5 nonattainment area

Annual Average 0.076 0.018 -0.057
Maximum 24-hr Average 1.51 0.34 -1.177

II. Acidic Deposition (sulfur) within Maryland

Total Sulfur Loading (kg) 3,795,390 584,022 -3,211,368

III. Nitrogen Loading to the Chesapeake Bay

Total Nitrogen Loading (kg) 98,244 37,262 -60,982  

Figures 4-7 through 4-10 depict the spatial patterns of predicted benefits 
for sulfate aerosol:  annual and 24-hr averages, sulfur and nitrogen 
deposition, respectively. 
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Figure 4-7  FGD Project Benefits: Annual Average Sulfate Aerosol 
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Figure 4-8  FGD Project Benefits: 24-hour Average Sulfate Aerosol 
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Figure 4-9 FGD Project Benefits: Sulfur Deposition 
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Figure 4-10 FGD Project Benefits: Nitrogen Deposition 

Allegany

 Anne Arundel

Baltimore

Calvert

Caroline

Carroll
Cecil

Charles Dorchester

Frederick
Garrett

Harford

Howard
Kent

Montgomery

PrinceGeorges

QueenAnnes

St.Marys

Somerset

Talbot

Washington

Wicomico

Worcester

Balt.City

0 25 50 75 100

Scale in kilometers

PM2.5 nonattainment area
Mirant
Chalk Point
Power Plant

Contours of sulfur deposition benefits
Units kg/HA/year;
Minimum contour 0.50, intervals double

 

The benefits of the proposed emissions reductions have been quantified 
and appear to produce air quality improvements and reduced deposition 
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and nutrient loading across a wide area.  The beneficial effects of this 
project occur primarily within Maryland and the Chesapeake Bay.  

4.4 NONATTAINMENT NEW SOURCE REVIEW (NA-NSR) 

The Chalk Point FGD project was evaluated to determine whether:  1) the 
net emission increases in VOCs and/or NOx are above the major source 
thresholds for ozone NA-NSR of 25 tpy, or 2) the net emission increase in 
PM2.5 is above the interim guidance threshold of 15 tpy.  There are no 
known contemporaneous increases at Chalk Point.  In a prior case (Case 
8912), Mirant received approval for an expansion of the plant through the 
addition of new combustion turbines; however, the air approvals for that 
project have lapsed and the project is considered cancelled. 

The project will result in small increases in VOCs and NOx (primarily 
from the quench pump engine) and a small increase in PM2.5; however, 
the increases will be below the trigger thresholds.  As a result, the Chalk 
Point FGD project will not trigger NA-NSR. 

4.5 PLUME ANALYSIS (MODELING, ICING/FOGGING IMPACTS) 

The addition of a wet FGD system to control SO2 emissions at Chalk Point 
Units 1 and 2 will result in an increased quantity of water vapor to be 
discharged through the new 400-ft stack.  The water vapor will result in a 
visible plume when atmospheric conditions favor condensation into water 
droplets.  Mirant conducted modeling to determine whether the increased 
water vapor loading would contribute to fog and/or icing events to any 
local area surrounding the power plant.   

The modeling was conducted with CALPUFF which has the capability of 
predicting fogging and icing events.  A preprocessor called FGEMISS was 
used to create a specialized input file for CALPUFF containing hourly 
information on plume water vapor content.  The model was run to 
produce a data file containing information on plume length and receptor 
impacts.  Postprocessors were then applied to analyze the file produced 
by CALPUFF and to estimate visible plume height and length statistics, as 
well as to estimate the frequency of possible fogging and icing events in 
the vicinity of the Chalk Point facility.  

The CALPUFF analysis predicted that there will be no fogging or icing 
events locally.  The new stack height, combined with buoyant plume rise, 
appears to be sufficient to avoid these events.  PPRP and ARMA have 
reviewed the methodology and execution of this analysis, including re-
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running the processor programs and CALPUFF, and have verified the 
applicant’s conclusions. 

4.6 APPLICABLE REQUIREMENTS REVIEW 

Based on source types and projected emissions, this section outlines the 
Federal, State, and local air quality requirements that are applicable to the 
Chalk Point FGD project.  These requirements are in addition to the HAA 
requirements outlined previously.  A summary of key regulatory 
programs that were considered follows. 

4.6.1 Federal Requirements 

PPRP and ARMA reviewed potentially applicable federal regulations for 
new and modified sources in this project, including New Source 
Performance Standards (NSPS) and National Emission Standards for 
Hazardous Air Pollutants (NESHAP).   

4.6.1.1 New Source Performance Standards (NSPS)   

NSPS for Electrical Utility Steam Generating Units (40 CFR 
Subpart Da) 

Units 1 and 2 are currently exempt from the NSPS for Steam Generating 
Units (40 CFR Part 60, Subpart Da) because the units pre-date the NSPS 
applicability date of 1971.  No upgrades to the boiler and associated 
equipment are planned as a part of this project.  The installation of an 
FGD system is not considered a modification under NSPS regulations 
because there will be no physical change in the NSPS regulated unit (i.e., 
the steam generating unit).   

In the CPCN application, Mirant indicated that modifications to the coal 
pulverizer will be conducted in the future; however, it is not proposed as 
a part of the FGD project. A pulverizer is considered part of a steam 
generating unit, as defined in 40 CFR Part 60.  PPRP and ARMA have 
recommended a licensing condition that will prevent any modifications to 
the coal pulverizer without first having obtained all necessary approvals.  
There will be increases in PM and SAM emissions from the project, but the 
emission increases will be associated with the operations downstream of 
the generating unit.   
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NSPS for Coal Preparation Plants (40 CFR Subpart Y) 

In the CPCN application, Mirant indicated that no modifications are 
proposed to the coal preparation unit, which includes the breakers, 
crusher, screener, cleaner, and dryer. The existing coal preparation unit 
will be used with the new coal proposed to be used after installation of the 
FGD system.  As a result, the requirements of NSPS for coal preparation 
(40 CFR, Part 60, Subpart Y) will not be triggered.   

NSPS for Non-metallic Mineral Processing Plants  
(40 CFR Subpart OOO) 

The limestone material handling portions of the project will be considered 
a Non-Metallic Mineral Processing Plant under NSPS Subpart OOO 
(Standards of Performance for Non-Metallic Mineral Processing Plants) 
due to the proposed installation of limestone sizing and screening 
equipment (i.e., ball mill and classifier), storage silos, and conveying 
equipment that will support the preparation of limestone slurry.  As 
defined in 40 CFR 60.671, limestone is considered a non-metallic mineral, 
and the operation of the proposed grinding mill, storage silos and 
conveying equipment are all considered affected facilities under the 
regulation.     

Triggering NSPS Subpart OOO subjects the affected equipment to various 
PM emission limits, and monitoring, testing, and recordkeeping and 
reporting requirements.  The affected storage silo vents and conveyor 
transfer points are subject to a PM limit of 0.05 g/dscm (0.022 gr/dscf) 
and a visible emissions limit of 10% opacity.  The ball mill will be subject 
to a 15% opacity limit (40 CFR §60.672).   

In addition, the affected equipment will need to comply with the 
monitoring, testing, and reporting and recordkeeping requirements of 40 
CFR Parts §60.674, §60.675, and §60.676, respectively.  

NSPS for Stationary Compression Ignition Internal Combustion 
Engines (40 CFR Subpart IIII) 

The proposed 500-hp quench pump will be subject to the NSPS Subpart 
IIII, Standards of Performance for Stationary Compression Ignition 
Internal Combustion Engines, which was promulgated on 6 July 2006.  
These engines meet the NSPS definition of fire pump engines as defined in 
§60.4200(a)(1)(ii).  

Applicability of NSPS Subpart IIII requires the quench pump to meet 
specific emission limits (dependant on model year and engine 
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displacement volume).  The emission limits were not specified for the 
quench pump in the licensing conditions because information on the 
characteristics of the unit to be purchased by Mirant were not known 
during review of the CPCN application.  The quench pump is subject to 
the initial notification, monitoring, testing, fuel limitation, and compliance 
requirements (40 CFR §60.4200 et seq.).  

4.6.1.2 NESHAPS 

NESHAP for Stationary Reciprocating Internal Combustion Engines 
(40 CFR Subpart ZZZZ) 

The quench pump proposed to be installed as part of the FGD project is 
expected to be less than or equal to 500 hp.  The Reciprocating Internal 
Combustion Engine (RICE) Maximum Achievable Control Technology 
(MACT) standard is applicable to sources that are greater than 500-site-
rated hp (§63.6590).  Site-rated hp is defined in the rule at §63.6675 as 

the maximum manufacturer’s design capacity at engine site 
conditions. 

The site-rated capacity of the quench pump is not presently known; 
however, in order to avoid triggering this regulation, PPRP and ARMA 
recommend limiting the site-rated capacity of the pump to 500 hp.   

NESHAP for Reinforced Plastic Composite Production (Subpart 
WWWW) 

The new stack will be lined with fiber glass reinforced plastic (FRP) to 
enable the stack to handle wet flue gas from the scrubber.  The stack will 
be constructed onsite and will require the installation and operation of a 
FRP production plant, which will subject the facility to the requirements 
of 40 CFR 63 Subpart WWWW, the MACT standard for Reinforced Plastic 
Composite Production.  The FRP production will be carried out by 
subcontractors to Mirant.  Based on discussions with ARMA, it was 
concluded that the subcontractors responsible for installation and 
operation of the FRP production will be required to meet the requirements 
of the rule; therefore, Mirant is not subject to MACT Subpart WWWW.  

NESHAP for Asbestos (40 CFR 61, Subpart M) 

NESHAP 40 CFR Part 61 Subpart M applies to the demolition and 
renovation at facilities having asbestos-containing materials.  It is 
anticipated that the FGD system installation project may involve 
demolition of asbestos-containing structures. If so, Mirant is required to 
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address the management, recordkeeping, and reporting provisions of 
Subpart M and COMAR 26.11.21. 

4.6.1.3 Continuous Emissions Monitoring System (CEMS) (40 CFR Part 75) 

Chalk Point Units 1 and 2 are subject to the requirements of the Acid Rain 
Program under Title IV of the Clean Air Act (CAA).  To comply, Units 1 
and 2 are required to install and operate a continuous monitoring system 
(CEMS), as per 40 CFR Part 75.  Thus, the new stack will be equipped with 
CEMS to measure NOx, SO2, CO2 or oxygen, and opacity.  Mirant will be 
subject to the certification requirements for the CEMS (in §75.20 of the 
regulation).  Mirant will continue to be subject to other applicable 
provisions of the CEMS rule.  

4.6.2 State Requirements 

In addition to facility-wide requirements to which the facility is already 
subject, and the project-specific federal requirements described in Section 
4.6.1, the proposed FGD project will be subject to the following State 
requirements: 

• COMAR 26.11.01.10—Requires Mirant to install Continuous 
Opacity Monitoring (COM) systems to monitor opacity and 
Continuous Emissions Monitoring (CEM) systems to monitor SO2, 
NOx, and either O2 or CO2 from each boiler; and to meet applicable 
CEM installation, certification, operating, monitoring, testing, and 
malfunction requirements in 40 CFR Part 60, 40 CFR Part 75, or 40 
CFR Part 51, Appendix P, §3.3-3.8 or §3.9 as incorporated by 
reference;    

• COMAR 26.11.03.19—Requires Mirant to update the existing Part 
70 Operating Permit (No. 24-033-00014) to include applicable FGD 
Project requirements; 

• COMAR 26.11.06.02C(2)—Prohibits Mirant from causing or 
permitting the discharge of emissions from any installation or 
building except fuel burning equipment, other than water in an 
uncombined form, which is visible to human observers;  

• COMAR 26.11.06.03B(2)(a)—Prohibits Mirant from causing or 
permitting to be discharged into the outdoor atmosphere from any 
non-fuel burning confined source (i.e., the limestone, gypsum, and 
other material storage silos, enclosed material transfer points, etc.) 
particulate matter in excess of 0.03 gr/SCFD (68.7 mg/dscm); 
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• COMAR 26.11.06.03C(1)—Prohibits Mirant from causing or 
permitting emissions from an unconfined (fugitive) source without 
taking reasonable precautions to prevent particulate matter from 
becoming airborne;  

• COMAR 26.11.06.03D(1)-(6)—Requires reasonable precautions to 
prevent particulate matter from becoming airborne from material 
handling activities; 

• COMAR 26.11.06.08—Prohibits Mirant from operating or 
maintaining any source in such a manner that a nuisance is 
created;  

• COMAR 26.11.06.09—Prohibits Mirant 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. 

• COMAR 26.11.06.12—Prohibits Mirant from constructing, 
modifying, or operating, or causing to be constructed, modified, or 
operated, a New Source Performance Standard source as defined 
in COMAR 26.11.01.01C, which results or will result in violation of 
the provisions of 40 CFR 60; 

• COMAR 26.11.09.03—When determining compliance with 
applicable particulate matter emission standards from the boiler 
stacks (concentration requirement expressed as grains per 
standard cubic foot or milligrams per cubic meter of dry exhaust 
gas), Mirant shall correct to 50 percent excess air.  In addition, 
when determining compliance with a mass-based particulate 
matter emission limit expressed as pounds per million Btu 
(lb/MMBtu), Mirant shall use the procedures for determining 
particulate matter emission rates in 40 CFR Part 60 Appendix A, 
Method 19;  

• COMAR 26.11.09.05A(2)—Prohibits Mirant from discharging 
emissions from the boilers other than water in an uncombined 
form, which is visible to human observers.  This limitation does 
not apply to emissions during load changing, soot blowing, 
startup, or adjustments or occasional cleaning of control 
equipment if: (i) the visible emissions are not greater than 40 
percent opacity; and (ii) the visible emissions do not occur for 
more than 6 consecutive minutes in any 60-minute period;   
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• COMAR 26.11.09.05B(2) through B(4)—Prohibits the discharge of 
emissions from the quench pump engines, when operating at idle, 
greater than 10 percent opacity, and when in operating mode, 
greater than 40 percent opacity.  Exceptions:  (i) limitations when 
operating at idle do not apply for a period of 2 consecutive 
minutes after a period of idling of 15 consecutive minutes for the 
purpose of clearing the exhaust system; (ii) limitations when 
operating at idle do not apply to emissions resulting directly from 
cold engine start-up and warm-up for the following maximum 
periods:  engines that are idled continuously when not in service: 
30 minutes and all other engines: 15 minutes; (iii) limitations when 
in idle and operating modes do not apply while maintenance, 
repair, or testing is being performed by qualified mechanics;  

• COMAR 26.11.09.06B(3)—Prohibits Mirant from causing or 
permitting particulate matter emissions from Chalk Point Units 1 
and 2 in excess of 0.03 grains per dry standard cubic foot (gr/dscf), 
corrected to 50 percent excess air;  

• COMAR 26.11.09.07A(2)(b)–Prohibits Mirant from burning 
distillate fuel oil in the quench pump with a sulfur content greater 
than 0.3 percent; and 

• COMAR 26.11.27—Requires Mirant to comply with the applicable 
emissions limitations for NOx, SO2, and mercury and the 
monitoring and recordkeeping requirements contained in COMAR 
26.11.27. 

4.6.3 Other (Non Permit) Requirements 

4.6.3.1 Prince George’s County Ambient Air Regulations 

Prince George’s County does not have any additional air quality 
regulations that are applicable to the FGD project at Chalk Point.   

4.6.3.2 FAA Stack Height Requirements (14 CFR Part 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 Mirant to make certain notifications to the FAA prior to start of 
construction.  The FGD project involves the installation of a stack with a 
height of 400 feet, which is less than the existing stack height of 700 feet.  
Therefore, the new stack will demonstrate compliance with the FAA 
regulations.  
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4.6.3.3 Conformity 

Mirant does not have any specific requirements under MDE’s Conformity 
regulations (COMAR 26.11.26); however, MDE, the Maryland Department 
of Transportation (MDOT), and other entities review large new projects 
such as power plants in developing “conformity-related” transportation 
plans.  MDOT has expressed interest in projects located near major 
transportation facilities such as freeways or airports, where the visible 
plume from the scrubber could potentially have an impact.  As discussed 
in Section 4.5, there are no sensitive receptors (i.e., roads, bridges, etc.) in 
the vicinity of the Chalk Point facility that will be impacted by the visible 
plume generated by the scrubber.  

4.7 AIR IMPACT SUMMARY 

The FGD project will result in substantial reductions in SO2 emissions, 
some decrease in mercury, and relatively small increases in particulate 
matter (PM, PM10, and PM2.5), CO, NOx, VOCs and HAP/TAP 
emissions.  Emission increases of regulated pollutants are projected to be 
below major source (PSD, nonattainment NSR, HAP) thresholds.  Based 
on the information provided in the CPCN application, supplemented with 
independent analyses conducted by PPRP and ARMA, conclude that 
criteria pollutant impacts for the Chalk Point FGD project will not 
adversely affect the NAAQS.  PPRP and ARMA also believe that it can be 
reasonably concluded that the impacts of the Chalk Point facility on PM2.5 
concentrations in nonattainment areas and nutrient loading to the 
Chesapeake Bay will be reduced.  Overall, the project will have significant 
environmental benefit and help improve air quality in the vicinity of the 
facility and in Class I areas.  

If designed and operated under the recommended licensing conditions 
(Appendix A), the Chalk Point FGD project will meet applicable State and 
Federal air quality requirements. 
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5.0 OTHER ENVIRONMENTAL IMPACTS 

5.1 TERRESTRIAL AND ECOLOGICAL IMPACTS 

5.1.1 Impacts to Vegetation and Land Cover 

The location of the proposed FGD is within an area of the Chalk Point 
facility that is an already developed area.  Considering that the entire area 
proposed for construction of the FGD has been previously disturbed or 
developed, construction will not cause significant ecological impacts to 
existing site vegetation and land cover. 

5.1.2 Impacts to Wildlife 

The existing developed nature of the site, including the proximity to the 
existing Chalk Point facility, existing roadways, and human presence, 
greatly reduce the quality of the proposed FGD site for wildlife habitat. 
No significant adverse impacts to wildlife resources will likely occur as a 
result of construction of the proposed FGD project. 

5.1.3 Impacts to Threatened and Endangered Species 

No threatened or endangered species have been documented utilizing the 
proposed FGD site or its immediate vicinity; therefore, no significant 
impacts to federal or state-listed terrestrial plants or animals are 
anticipated. 

5.1.4 Impacts to Wetlands and Aquatic Resources 

Because of the previously developed nature of the proposed FGD site and 
the surrounding area, tidal and nontidal wetlands are not present.  
Therefore, there will be no impacts to nontidal wetlands from either the 
construction or operation of the project.  While the proposed project is 
within the Chesapeake Bay Critical Area (CBCA), adherence to 
appropriate best management practices will likely minimize impacts to 
Critical Area aquatic resources.  Therefore, associated impacts to aquatic 
biological communities will not likely be significant. 

5.1.5 Biological Resources 

The proposed new FGD site at the Chalk Point power plant is within an 
area that has been disturbed for many years by anthropogenic activities 
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(i.e., clearing, construction, soil disturbance, mowing, etc.).  Significant 
natural communities are not present on or immediately adjacent to the 
FGD site; it will be attached to the already developed areas of the facility.  
The developed nature of the site has greatly lessened its habitat potential 
for wildlife.  In addition, no rare, threatened or endangered species are 
known to exist on or adjacent to the site.  Given these factors, construction 
and operation of the FGD project would likely not pose any negative 
impacts to biological resources.  

5.1.6 Aquatic Resources 

There are four potential sources of impacts to nearby surface waters during 
facility operations.  The first is due to direct disturbance of existing waters.  
Consistent with facility design and construction, no wetland areas or 
jurisdictional waters will be disturbed as a result of new 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 Patuxent 
River via the existing Chalk Point discharge.  The third source of potential 
impacts from facility operations is due to slight changes in storm water 
quantities and/or qualities discharged off-site.  The facility will include a 
revised storm water pollution prevention plan (SWPPP) 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 SWPPP system and proper operations and 
maintenance of these facilities, no significant impacts to 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 revised spill containment and control 
features as developed under the revised overall SPCC plan and must 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. 

Storm water and wastewater represent two potential discharges that may 
result in impacts to the Patuxent River during operation of the new facility.  
No significant impacts to the Patuxent River are expected to occur as a 
result of storm water runoff from the facility.  The water supply source 
being proposed for the facility is expected to be from ground water.  
Additional low-volume industrial process wastewater will be generated 
from the operation of the Chalk Point FGD facility; the process effluents 
will discharge to the existing cooling water discharge and a revised NPDES 
permit for Chalk Point for this additional effluent will be required.  
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Table 5-1 indicates the preliminary effluent levels from the FGD 
wastewater system after treatment based on Mirant’s CPCN application; 
final effluent levels will be determined after the waste water treatment 
system is selected.  Prior to dilution, eight of the effluent values exceed 
state chronic water quality criteria as listed in Table 5-1.  These will be 
discharged to the cooling water discharge canal and be diluted about 
6780:1 before reaching the Patuxent River, so would not exceed effluent 
limits at the receiving water and will not result in toxic levels to biota in 
the river.  Nevertheless, further evaluation of the effluent will be 
performed once a revised NDPES permit application is submitted to MDE 
by Mirant.  (The dilution ratio is based on a discharge rate of 72 gallons 
per minute from the FGD system and the 2004 annual average cooling 
water withdrawal of 705 million gallons per day.) 

Regarding the loading rate of mercury, about 3 pounds per year of this 
element would be discharged to the River, based on the concentration 
listed below in Table 5-1 and the effluent flow rate.  This compares with a 
reduction in atmospheric mercury deposition of about 80 pounds per year 
to the Bay, by use of the scrubbers, yielding a net reduction in mercury 
loading to the Bay of about 77 pounds per year. 

Table 5-1 Preliminary Effluent Levels in the Wastewater System After the FGD 
Project 

Parameter 
FGD System 

Effluent 
Concentration 

at River 

Maryland Toxic 
Substances 

Water Quality 
Criteria+ 

TSS 30 mg/L 0.0044 mg/L -- 
BOD 20 mg/L 0.0029 mg/L -- 
Total Nitrogen 4.0 mg/L 0.0006 mg/L -- 
Aluminum 2.0 mg/L 0.0003 mg/L -- 
Cadmium 30 mg/L 0.0044 µg/L 8.8 µg/L 
Chromium VI 100 µg/L 0.0147 µg/L 50 µg/L 
Copper 100 µg/L 0.0147 µg/L 3.1 µg/L 
Iron 1.0 mg/ 0.0001 mg/L -- 
Lead 100 µg/L 0.0147 µg/L 8.1 µg/L 
Mercury 10 µg/L 0.0015 µg/L 0.94 µg/L 
Nickel 100 µg/L 0.0147 µg/L 8.2 µg/L 
Selenium 7500 µg/L 1.11 µg/L 71 µg/L 
Silver 50 µg/L 0.0074 µg/L 1.9 µg/L 
Zinc 100 µg/L 0.0147 µg/L 81 µg/L 
+ Chronic criteria for salt water, with the exception of silver (for which 
the acute value is shown.) 
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There should not be significant or measurable environmental effects from 
this additional effluent, although additional treatment of the FGD effluent 
for nutrient control will also be required to meet the water quality 
standards of the Chesapeake Bay restoration goals.  PPRP recommends a 
licensing condition requiring Mirant to revise the National Pollution 
Discharge Elimination System (NPDES) permit for the Chalk Point facility. 

5.2 SOCIOECONOMIC, AESTHETIC, AND CULTURAL RESOURCE 
IMPACTS 

5.2.1 Employment and Income 

Construction of the FGD facility will create as many as 450 craft jobs 
during the peak construction period.  Over the 28 month project schedule, 
an average of 242 construction workers is expected to be on-site.  Mirant 
estimates that construction payrolls will total $51 million over the 
construction period.  (All dollar estimates are in 2006 dollars.)  Using 
multipliers from the Department of Business and Economic Development 
(DBED), construction employment and payrolls could generate an 
additional 640 person-years of indirect employment and $47 million in 
indirect earnings over the same period. 

Operating the FGD facility will add another 19 employees to the Chalk 
Point workforce and at least $1.1 million in annual earnings.  Indirect 
multiplier effects associated with operations employment and payrolls are 
estimated to be seven person-years of additional employment and more 
than $457,000 in additional earnings annually. 

Additional economic benefits are expected to result from purchases of 
goods and services during both construction and operation phases of the 
project.  Mirant estimates that of its $339 million investment, 
approximately $288 million represents subcontracts and material and 
equipment costs, which could generate an additional $200 million of sales 
in multiplier effects.  Since some FGD components are specialized and not 
manufactured in Maryland, not all expenditures will be captured by 
Maryland industries, but Mirant estimates the value of goods and services 
expended in Maryland will be between $25 and $50 million.  Operation of 
the FGD facility will also require purchases of limestone, water treatment 
chemicals and waste disposal services. 

5.2.2 Population and Housing 

Chalk Point is within the metropolitan Washington labor market and 
within commuting distance of the metropolitan Baltimore labor market.  
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There were more than 2.7 million employed in all occupations in the 
Washington-Arlington-Alexandria, DC-MD-VA-WV area in 2005 (U.S. 
Department of Labor 2006), and nearly 578,000 in the Maryland portion 
(more than 456,000 in Prince George’s County) of the Washington 
metropolitan area in 2006 (Department of Labor, Licensing and Regulation 
2006).  According to the U.S. Bureau of Labor Statistics (BLS), more than 
138,000 were employed in construction and extraction occupations in the 
Washington metropolitan statistical areas (MSA) during 2005 (U.S. 
Department of Labor 2006). 

Although labor market conditions and low unemployment could affect 
labor availability and hiring, most construction jobs are expected to be 
filled by construction workers living within commuting distance of the 
project.  Thus, few effects on population and housing are anticipated from 
construction activities.  Some construction workers with specialized 
construction skills may be recruited from outside the region.  However, 
these workers are expected to commute to the area on a weekly basis and 
domicile in transient accommodation.   

As noted above, Mirant estimates that operation of the FGD facility will 
increase on-site employment by 19 jobs.  With permanent jobs, employees 
are expected to reside within commuting distance of the Chalk Point 
facility.  No adverse population or housing effects from in-migrating labor 
are expected from the minimal permanent employment gain at Chalk 
Point. 

5.2.3 Land Use 

The FGD facility is a modification to Mirant’s Chalk Point Units 1 and 2 
and will be contiguous to existing generation assets.  The power plant is 
located in the Aquasco Planning Area (87B) of Prince George’s County on 
land zoned I2 – Industrial, which allows for highly intensive industrial 
and manufacturing uses.  Land adjacent to the plant site is predominantly 
zoned O-S – Open Space.  Although part of the Mirant property is within 
it, the construction site is outside the Chesapeake Bay Critical Area.   

No lands outside the Mirant property will be pre-empted from other uses.  
Surrounding land uses are in agriculture or mixed forest, except for 
medium residential uses in the communities of Eagle Harbor and 
Cedarhaven.  Several residences are scattered along Eagle Harbor Road, 
including some newly built ones, and a new subdivision – Carriage 
Crossing – lies due west of the plant in Charles County.  The closest 
commercial establishment is less than five miles from the site.  Because of 
the small construction workforce and the relatively short construction 
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period, land use conversion, for example from existing to commercial use, 
is not anticipated. 

As the project area is already zoned I2 – Industrial, no direct land use 
impacts will result from construction activities or operation of the FGD 
system.  PPRP has recommended a licensing condition (Appendix A) 
requiring Mirant to design the facility in substantial conformity with the Prince 
George’s County Zoning Requirements.  No indirect impacts on 
surrounding land uses are expected from the proposed modifications to 
the Chalk Point facility. 

5.2.4 Transportation 

The FGD facility will be a major trip generator during peak construction 
activities, when more than 400 workers will be commuting to the project 
site for the day shift and up to 100 workers for the night shift.  
Construction traffic will enter and exit the site from Eagle Harbor Road, 
which intersects with MD 381 approximately two miles from the plant 
gate.  Eagle Harbor Road is a paved, two-lane undivided minor road with 
no shoulders.  The posted speed limit is 30 miles per hour.  A segment of 
the road from MD 381 to approximately one-half mile from the plant gate 
has been resurfaced.  Eagle Harbor Road meets MD 381 at an unsignalized 
“T” intersection.   

MD 381 will be the primary collector road for construction workers and 
O&M employees, connecting with US 301 in Brandywine and MD 231 in 
Patuxent, near Hughesville.  The Chalk Point site is approximately 15 
miles from US 301 and about six miles from the new MD 5 bypass east of 
Hughesville.  In the vicinity of Eagle Harbor Road, MD 381 is a two-lane, 
undivided highway with 12-foot lanes and a posted speed limit of 50 
miles per hour.  There is a deceleration lane on MD 381 for northbound 
traffic turning onto Eagle Harbor Road and a dedicated left-turn lane for 
southbound MD 381 traffic.  The average annual daily traffic (AADT) 
volume on MD 381 at St. Mary’s Church Road, the closest traffic counter 
to Eagle Harbor Road (.5 mile), was 6,050 vehicles in 2005 (SHA 2005), up 
nearly 40 percent from 2001.  Approximately 1.75 miles south of Eagle 
Harbor Road, the AADT on MD 381 was 6,125 at the Charles County line. 

With at least 320 vehicles arriving and/or departing the Chalk Point site 
during the morning and afternoon peak periods, construction worker 
traffic has the potential for creating congestion at the intersection of MD 
381 and Eagle Harbor Road.  As a result, PPRP has recommended a 
licensing condition (Appendix A) that requires Mirant to conduct a Traffic 
Impact Study to determine if unacceptable peak-hour congestion will 
result from construction traffic at the Chalk Point Generating Station and 
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in consultation with the Prince George’s County Department of Public 
Works and Transportation and the Maryland State Highway 
Administration, develop recommendations to mitigate local traffic 
congestion. 

Construction at Chalk Point will generate additional truck traffic on Eagle 
Harbor Road and MD 381.  Mirant projects that up to 80 truck deliveries 
will occur daily during periods of large concrete pours, plus another 10 
per day during cut and fill activities.  However, truck trips will be 
distributed throughout the day, and truck deliveries of oversize 
equipment would be scheduled for daylight hours.  As a result, truck 
traffic is not expected to have a measurable effect on traffic on nearby 
roads during project construction. 

Once operational, commuter traffic to Chalk Point will decline since only 
19 full-time employees are projected to be added to the Mirant workforce.  
Mirant expects most deliveries of limestone will be via rail, which would 
also be used to transport the major FGD by-product – gypsum – off site.  
Under this scenario, up to 45 rail cars of limestone will be delivered to the 
Chalk Point site per week and up to 75 rail cars will transport gypsum off-
site over the same period.  Trucks will transport other reagents, fabric 
filter waste, sludge and (possibly) off-specification gypsum from or to the 
site.   

While rail is the preferred mode for transporting limestone and gypsum, 
Mirant has reserved the option of transporting these materials by truck.  
Transport of limestone or gypsum by truck would increase truck traffic on 
MD 381 and, particularly, on Eagle Harbor Road.  Assuming 20-ton 
trucks, Mirant estimates that up to 220 trucks per week would be needed 
to supply the scrubbers with limestone, and up to 367 trucks per week 
would transport gypsum off-site.  This would be a significant increase in 
truck traffic on Eagle Harbor Road, adding about 24 trucks per hour if 
operated five days per week and 10 hours per day. 

Eagle Harbor Road is a county road with ten-foot lanes and no shoulders.  
It is not on the Designated Scenic and Historic Roads List for Prince 
George’s County.  Although paved, a section of the road nearest the 
entrance to the Chalk Point site is in need of resurfacing.  The average 
annual daily traffic on Eagle Harbor Road is unknown, but trucks 
currently haul fly ash from Chalk Point during the day.  Traffic volumes 
on MD 381 and the intersection geometry at MD 381 and Eagle Harbor 
Road suggest sufficient capacity for accommodating the additional truck 
traffic from Chalk Point, even if trucks are used to transport limestone and 
gypsum.  However, Eagle Harbor Road is not designed to carry the 
number of trucks that would be required to transport limestone and 
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gypsum.  Because of this, PPRP has recommended licensing conditions 
(Appendix A) that permit Mirant to transport limestone and/or gypsum 
by truck only in the event of an emergency and only upon notification to 
the Maryland State Highway Administration and the Prince George’s 
County Department of Public Works and Transportation.  The conditions 
include provisions for consultation with the Maryland State Highway 
Administration and the Prince George’s County Department of Public 
Works and Transportation to identify truck routes to minimize the impact 
of truck traffic on the public and for halting the trucking of limestone 
and/or gypsum when the emergency conditions no longer exist. 

5.2.5 Visual Quality 

Mirant’s property is located in the Rural Tier of Prince George’s County, 
although the Chalk Point facility is distinctly industrial in appearance.  Set 
on the Patuxent River, all or parts of the existing power plant structures 
are visible from the river, from Calvert County to the east and from some 
downriver shoreline locations in Charles County.  From some nearby 
vantage points within Prince George’s County, some parts of facility 
structures are visible.  The three 700-foot stacks, tops of the cooling towers 
and parts of two shorter stacks are visible from water’s edge (Trueman 
Point) at Eagle Harbor, and are partly visible from Cedarhaven. The Chalk 
Point complex is intermittently visible from MD 231 between MD 381 and 
the Calvert County line, generally down transmission corridors and side 
roads, and from the Patuxent River Bridge.  In Calvert County, facilities at 
Chalk Point are clearly visible from homes built on riverfront property 
near Buena Vista, but are buffered from recreational facilities at Hallowing 
Point Park by a setback from the Patuxent River and intervening 
vegetation.  

From a visual perspective, construction activities could create temporary 
visual disturbances from wind-blown dust during earth moving activities, 
but these events would be minimized by good construction practices.  As 
a result, the most visible element during construction other than the 
erection of structures is likely to be truck traffic entering or exiting the site, 
which would be similar to normal plant operations, albeit at a higher 
volume. 

FGD structures will increase the industrial character of the Chalk Point 
site by adding a scrubber building containing the air quality control 
system, a 400-foot stack, a limestone receiving and handling system, a 
gypsum storage, handling and load-out system, solid waste handling 
systems, and new water and wastewater treatment systems. Most of the 
new elements would be north and west of existing structures and difficult 
to distinguish from other generation components. 
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While the most prominent of these modifications is the stack, the structure 
itself will, at 400 feet, be shorter than the three existing stacks, which are 
700 feet high, and comparable in height to the two manual draft cooling 
towers.  The absorbers, waste handling and water treatment systems will 
have lower profiles than the existing boiler buildings and, although partly 
visible from some perspectives, would not contrast with existing views.  
In summary, structural project elements will have no adverse effect upon 
the visual quality of the Chalk Point site. 

Two operational elements – outdoor lighting and the steam plume from 
the new stack – will add to the visual setting of the Chalk Point facility.  
Outdoor lighting is required on all new and modified project components 
to satisfy operational requirements, OSHA requirements for worker safety 
and FAA requirements for obstruction marking and lighting the new 
stack.  The new stack will require strobe lighting, which already exists on 
the three taller stacks and cooling towers.  PPRP has recommended a 
licensing condition (Appendix A) requiring Mirant to use guidelines from 
the Illuminating Engineering Society of North American in the design of 
outdoor lighting systems to minimize light pollution and light trespass 
from the project.  

Because of the wet nature of exhaust gases from FGD absorbers, a water 
vapor plume from the new stack will be visible at nearly all times.  
CALPUFF simulations conducted by Mirant suggest that plume will 
usually be less than 400 meters high and 1,000 meters long.  Although the 
height of the plume would make it visible from a distance, views of the 
facility are relatively limited due to terrain relief and roadside vegetation. 
To some extent, expected changes to views will be mitigated existing 
conditions at the Chalk Point site, which include vapor plumes from the 
manual draft cooling towers. 

5.2.6 Fiscal Impacts 

Fiscal impacts from the project would be in the form of tax revenues and 
government expenditures on public services.  During construction, 
revenues from taxes on construction worker wages, income taxes on 
indirect employment incomes, and sales taxes on consumption 
expenditures will accrue to Maryland and county coffers.  Using Mirant’s 
construction employment and income estimates, and indirect employment 
and income estimated from state multipliers, state income tax revenues 
attributable to the project over the construction period could approach 
$3.5 million.  If between $25 and $50 million in goods and services are 
purchased from Maryland firms and from the personal consumption 
expenditures of construction and indirect employment are estimated to be 
between $3.5 and $5.5 million over the construction period.   
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During the construction period, county tax revenues will accrue from 
personal income taxes on direct (construction) and indirect income, and 
will be distributed among all counties where employed workers, both 
direct and indirect, reside.  As most of the construction labor force is 
expected to be drawn from Prince George’s and surrounding counties, 
including Washington, D.C., the project would generate most local income 
tax revenues in these jurisdictions. 

Income and sales tax revenues will continue to be generated by the project 
when it is operational, but at a lower level.  With an additional O&M 
workforce of only 19, direct and indirect state income tax revenues are 
expected to be less than $60,000 annually.  Sales tax revenues would also 
accrue from Mirant’s purchases of goods and services from Maryland 
firms and from personal consumption expenditures by direct (O&M) and 
indirect employment. 

Property tax revenues paid by Mirant to Prince George’s County will 
increase slightly after improvements to real property are made but, as the 
planned modification to Chalk Point is a certified coal pollution control 
facility, a partial exemption of 95 percent applies to the assessed value of 
the personal property associated with the FGD system (Annotated Code 
of Maryland 2006).  As a result, the modification will have only a minor 
impact on county property tax revenues.  Mirant did not separate material 
and equipment cost from the total estimated project cost of $339 million 
but, as the estimate includes $51 million in craft labor costs and $54 
million in subcontracts, material and equipment costs would not exceed 
$234 million.  If the Maryland Department of Assessments and Taxation 
classifies all material and equipment cost as a pollution facility, annual 
property tax revenues to Prince George’s County attributable to the FGD 
system will be no more than $266,000 in the first year of operation, 
declining to about $100,000 after 20 years. 

Still, incremental state and county tax revenues from the project are 
expected to more than offset public expenditure costs, particularly since 
no population effects are anticipated either from construction or operation 
of the facility.  Mirant would not require an extraordinary level of public 
services to undertake the modification to Chalk Point nor to operate the 
scrubber. 

5.2.7 Cultural Impacts 

As a modification to an existing facility, the project would be constructed 
on an industrial site that has been previously disturbed.  Furthermore, 
there are no confirmed archeological sites or cultural deposits within the 
project boundaries.  Therefore, construction of the FGD system would 
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have no adverse direct effect on archaeological resources.  In the event 
that archeological sites or relics are found during excavation in the project 
area, PPRP has recommended a licensing condition requiring Mirant, in 
consultation with the Maryland Historical Trust (MHT), to develop and 
implement a plan for avoidance and protection, data recovery, or 
destruction without recovery of the properties adversely affected by the 
project.  The condition also requires Mirant to submit to Maryland 
Historical Trust (MHT) a copy of training programs or guidelines 
provided to Mirant inspectors or contractors to identify and/or protect 
unforeseen archeological sites that may be revealed during construction of 
the power plant and associated facilities. 

There are 28 properties in the vicinity of Chalk Point that are listed in the 
Maryland Inventory of Historic Places (MIHP), including two in Eagle 
Harbor.  Twelve of these properties are described in the Prince George’s 
County Illustrated Inventory of Historic Sites (M-NCPPC 2006).  Only 
Trueman Point Landing in Eagle Harbor and a bridge over Swanson 
Creek carrying MD 381 traffic are within the view shed of the Chalk Point 
facility.  A second historic property on the MIHP associated with Eagle 
Harbor, the John Wesley Methodist Episcopal Church and Cemetery, is 
west of MD 381 on Christ Church Road. 

Although Trueman Point Landing reflects this historic river traffic of 
Prince George’s County, only the remains of pilings from a former 
steamboat wharf survive.  Trueman Point Landing has coexisted within 
the visual footprint of the Chalk Point power plant since 1964 and would 
be unaffected by the proposed modifications.  Bridge 16060 over Swanson 
Creek is a concrete slab bridge that was inventoried by the Maryland State 
Highway Administration as part of its Historic Bridge Inventory.  
Although there are partial views of the Chalk Point facility down Swanson 
Creek from the bridge, the structure is not a significant example of work 
completed by the State Roads Commission and does not have National 
Register significance.   

In Charles County, there are several historic properties in Patuxent City 
and near Benedict, including Maxwell Hall, a National Register property.  
Maxwell Hall is significant for its architecture and would not have views 
of the Chalk Point power plant or plume.  Similarly, no adverse effect is 
projected upon historic properties in Calvert County, including those in 
Burch near the Patuxent River Bridge.  The plume would be visible from a 
small area within the northern edge of a Southern Maryland CHA cluster, 
primarily where it crosses the Patuxent River Bridge from Charles into 
Calvert County.  Certified by the Maryland Heritage Authority in 2004, 
the cluster was created with a view of an existing industrial landscape at 
Chalk Point, which includes steam plumes from the manual draft cooling 
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towers.  Cultural resources within the cluster in the vicinity of the plant 
would have none, or at most extremely limited views of the vapor plume 
from Chalk Point. 

Construction and operation of the facility would have no adverse effect on 
nearby recreational or public facilities.   

5.3 NOISE  

PPRP has utilized information provided by the applicant to conduct an 
independent evaluation of potential noise impacts that operation of the 
proposed facility could have on nearby receptors.  The objective of our 
analysis was to determine whether the facility, as proposed, will operate 
in compliance with applicable State regulations. 

5.3.1 Evaluation Methodology 

The applicant provided PPRP with source noise data from the major 
components of the proposed facility.  Using the source noise estimates, 
PPRP prepared screening-level estimates of the sound pressure levels that 
would result at various receptors surrounding the Chalk Point site when 
the proposed plant is operating at full load.  Sound pressure levels at 
varying distances were calculated using the following formula (Kurze and 
Beranek 1988): 

Lp = Lw + DI - 20 log(r) - Ae - 11 

where:  

 Lw is the source sound power level in dB 

 DI is a source directivity factor (we assumed hemispherical 
spreading, DI = 3) 

 r is the distance from the source to the receptor location in meters 

 Ae is the excess attenuation due to absorption in air, conservatively 
assumed to be zero 

Noise impacts were estimated for five receptor locations, chosen to 
represent the maximum potential impact with respect to noise from the 
proposed modification.  Figure 5-1 shows the location of the five receptor 
locations. 
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• Receptor 1 lies near the transmission line crossing. 

• Receptor 2 is located between the combustion turbines.  

• Receptor 3 is on the southern property boundary near the cooling 
towers. 

• Receptor 4 is located on the northern property boundary near Eagle 
Harbor. 

• Receptor 5 is located to the west of receptor 3, on the other side of 
the creek. 

Receptors 1-4 correspond with the sites used by Mirant for the ambient 
noise survey.  Site 5 was selected by PPRP to determine the effects of the 
proposed project on any potential receptor across the creek from Chalk 
Point. 



Figure 5-1
Receptors Used for Projected Noise Levels

Chalk Point
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5.3.2 Summary of Regulatory Requirements 

Maryland State noise regulations specify maximum allowable noise levels, 
shown in Table 5-2 (COMAR 26.02.03).  The maximum allowable noise 
levels specified in the regulations vary with zoning designation and time 
of day.  The noise limit for residential areas is 55 dBA (A-weighted decibel 
scale) during nighttime hours and 65 dBA during daytime hours. 

Table 5-2 Maximum Allowable Noise Levels (dBA) for Receiving Land Use 
Categories 

  Zoning 
Designation 

 

 Industrial Commercial Residential 

Day 75 67 65 

Night 75 62 55 

Source:  COMAR 26.02.03 
Note:  Day refers to the hours between 7 AM and 10 PM; night refers to the hours between 10 PM and 7 AM. 

The State regulations provide certain exemptions for specified noise 
sources and noise generating activities.  For example, motor vehicles on 
public roads are exempt from Maryland noise regulations; however, while 
on industrial property, trucks are considered part of the industrial source 
and are regulated as such.  The regulations also allow for construction 
activity to generate noise levels up to 90 dBA during daytime hours, but 
the nighttime standard may not be exceeded during construction. 

5.3.3 Estimates of Noise Emissions  

Table 5-3 presents summary results of PPRP’s calculations. The projection 
methodology that PPRP used to evaluate impacts is conservative in a 
number of ways. The calculations do 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; they do not account for the atmospheric absorption of sound 
energy nor 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. 
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Table 5-3 Calculated A-Weighted Sound Pressure Levels Resulting from Proposed 
Air Quality Control System Operation, Projected to Receptor Locations  

Source 

Component's 
Sound Power 
Level (dB) 

Site 1 
Transmission 
Line Crossing 

Site 2 
Between 
Combustion 
Turbines 

Site 3 By 
Cooling 
Towers 

Site 4 
Eagle 
Harbor 

Site 5 
Southwest 
Across 
Swanson 
Creek 

Booster Fans (4) 123.6 52.2 44.7 67.3 44.5 32.2 

Limestone Conveyor (5) 81.2 18.3 29.2 29.6 13.8 16.8 

Gypsum Conveyor (4) 81.2 16.6 28.1 27.5 13.0 15.5 

Rail Unloading (2) 81.6 28.5 27.2 25.0 13.1 22.8 

Unloading (2) 81.6 27.4 26.1 25.9 12.9 22.3 

TOTALS  52.2 45.1 67.3 44.5 32.5 

 

5.3.4 Comparison to Regulatory Standards and Impact Evaluation 

The available information indicates that the units as presently proposed 
will not cause exceedances of Maryland noise standards at any nearby 
receptor locations.  Comparison to the existing noise levels (discussed in 
Section 3 of this report) indicates that, at the nearest residential center 
(Eagle Harbor and Cedarhaven to the north), the calculated noise levels 
predicted by our analysis are lower than current ambient noise levels.  The 
additional noise from the new FGD system and associated material 
handling will cause no discernible increase in noise at those residences.  
The facility modifications may cause a slight increase in noise levels to the 
west of the site (near Receptor 1), but these levels are very unlikely to 
exceed the State noise limits for day or night. 

PPRP’s recommended conditions require that Mirant maintain compliance 
with applicable State noise regulations. 
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6.0 WATER SUPPLY 

6.1 WATER REQUIREMENTS AND SOURCES 

6.1.1 Ground Water Alternative 

The proposed FGD scrubber at the Chalk Point power plant will require 
additional water primarily as makeup water in the wet FGD unit.  A 
mixture of water and ground limestone is sprayed into the flue gas inside 
the FGD vessel.  Water lost from the hot flue gases through evaporation or 
discharge will be replenished using makeup water to maintain the 
appropriate water quality in the limestone slurry.   

Mirant calculated two daily water use rates for the air pollution control 
system if ground water is used.  

• Average Daily Use—The annual average water requirement is 
estimated to be 1,020,000 gallons per day.  

• Maximum Daily Use—The average daily use during the month of 
maximum use is estimated to be 1,280,000 gallons (rounded to 
nearest ten thousand).  

A preliminary water balance for the FGD system is included in Figure 6-1.  
The water use rates and preliminary water balance were provided by 
Mirant in a 23 February 2007 electronic mail message from Mr. Byers 
Rogan of Mirant.   

The amount of ground water proposed for use in the scrubber is 
reasonable for three reasons: 

1. The assumptions presented in the water balance are reasonable;    

2. The proposed amount of ground water required for the scrubber 
operation is consistent with the maximum amount of 3.3 million 
gallons per day (mgd) water requested by Constellation to operate 
a FGD scrubber at their 1,370 MW Brandon Shores power plant at 
100 percent load; and  

3. Literature references indicate that 1.6 to 2.3 mgd of water are 
typical amounts to operate wet FGD scrubbers at power plants 
with an assumed size of 1,248 MW (PPRP 2007). 



Figure 6-1

Water Balance for FGD System

Source: Mirant 2007

Note:

1. All Flows Listed As Gallons Per Minute
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The scrubber requires high quality water with a low amount of suspended 
and dissolved solids to operate effectively.  Ground water provides a 
source of water to the scrubber that meets this requirement with minimal 
pre-treatment.  The ground water will require filtration through sand filter 
media to reduce concentrations of suspended solids to acceptable levels 
(February 23, 2007 electronic mail message from Mr. Byers Rogan of 
Mirant).  A key water quality parameter that needs to be present at low 
concentrations in the scrubber influent is chloride.  Chlorides need to be 
less than 10 mg/L.  Mirant (GAI 2007) reported the chloride concentration 
in ground water to be 5.0 mg/L.   

Mirant proposes to withdraw ground water from the Patuxent aquifer 
from four new production wells to supply water to the scrubber.  Section 
6.4 evaluates the potential impacts to the aquifer and to current and future 
users, and provides the basis for the State’s recommended license 
conditions relative to the option of using ground water to ensure this 
proposed withdrawal does not cause an unreasonable impact to the 
ground water resources of the State. 

6.1.2 River Water Alternative 

MDE Water Management Administration (WMA) considered alternatives 
other than ground water to supply water to the scrubber.  Based on the 
review of Mirant’s water supply alternatives report (GAI 2006), use of 
treated effluent was not considered to be a technically feasible or cost 
effective option because of the distance and conveyance routes to connect 
potential sources of treated effluent to the Chalk Point power plant.  
However, the use of Patuxent River water was considered to be a viable 
option due to the very large supply of water in the tidal portion of the 
river, the existing use of river water by the power plant, and the 
technology available to treat the water to the requisite quality for use in 
the scrubber.   

As explained in Section 6.2, in accordance with COMAR 26.17.06.06B(2) 
MDE WMA can adjust the amount of water used by a user over time to 
ensure impacts to the aquifer and other users are acceptable.  Therefore, 
the issuance of an appropriation permit is not an authorization to use a 
certain amount of ground water in perpetuity.  The impact each user has 
on the aquifer and existing and future users is reassessed during the 
permit renewal period.  Additionally, although the confined aquifers in 
southern Maryland store vast quantities of water, the rates at which water 
can infiltrate into the deep aquifers is more limited compared to a supply 
from the tidally influenced Patuxent River.  Although Mirant did not 
request approval to use surface water in the scrubber, MDE WMA is 
recommending license conditions to use river water because of the 
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uncertainty associated with the long-term impacts of withdrawing 1.0 
mgd of ground water.   

The recommended amounts for the surface water withdrawal are a daily 
average of 2,040,000 gallons on a yearly basis and a maximum daily 
withdrawal of 2,560,000 gallons.  This allocation is an estimate based on 
the understanding that treatment of river water using a desalination 
process will require approximately twice the amount of water needed to 
operate the scrubber to account for water lost during treatment.  Mirant 
will need to inform MDE WMA of the final amount of water needed after 
the final design of the water treatment system is completed.  Section 6.5 
evaluates the impacts associated with the use of surface water to the river, 
and provides the basis for the State’s recommended license conditions 
relative to the option of using river water. 

6.2 MARYLAND’S APPROPRIATIONS REGULATIONS 

The withdrawal of ground water or surface water to supply the proposed 
scrubber requires a new appropriation issued by the Maryland PSC 
through this CPCN proceeding.  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.  Although 
the PSC is the actual permitting authority for the facility’s water 
appropriations, MDE’s statutes and regulations in COMAR 26.17.06, as 
administered by the WMA, are used to guide the State’s decision 
regarding water appropriations.   

Maryland water allocations are guided by the common law doctrine of 
reasonable use.  This doctrine provides 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: 

• The requested appropriation is reasonable in relation to the 
anticipated level of use; 

• The requested appropriation does not have an unreasonable impact 
on the State’s water resources and other users of the resource; and 
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• The requested appropriation or use does not have an unreasonable 
impact on other users of the resource. 

COMAR 26.17.06.05B provides criteria for determining reasonableness.  
Key criteria considered in the review of Mirant’s request to use ground 
water for the scrubber include: 

• The extent and amount of harm to the aquifer and other users it 
may cause; 

• The practicality of adjusting the quantity of water used by a user to 
reduce impacts; 

• Aggregate changes and cumulative impact that this and future 
appropriations in an area may have on the waters of the State; and 

• The contribution that the proposed appropriation may make to 
future degradation of the waters of the State. 

MDE WMA is tasked under COMAR 26.17.06.02 as the trustee for the 
State’s water resources.  The agency is authorized to control the 
appropriation of surface and ground water to provide for the greatest 
possible use of the waters of the State, while protecting the water supply 
resources from mismanagement or overuse.   

Construction dewatering is a permitted activity under COMAR 26.17.06.03 
if dewatering, including intermittent periods of non-pumping, exceeds 30 
calendar days, and the appropriation exceeds an annual average of 10,000 
gpd. 

6.3 CONSTRUCTION IMPACTS 

Section 4.3.1 of Mirant’s CPCN application indicates that the depth to 
ground water at the power plant varies from 0 to 21 feet below grade.  
Consequently, limited dewatering of foundations is expected.  However, 
Mirant indicated in responses to DNR Data Request 1-29 that the extent 
for dewatering cannot be estimated at this time.  The response to the data 
request further states that when detailed design engineering for the 
scrubber system is complete, Mirant will advise PPRP of the amount and 
duration of dewatering that will occur. 

Although the issuance of the CPCN includes the State’s approval to 
appropriate waters of the State, the State has determined that the 
construction dewatering permit can be issued at a later date.  The State 
recommends a license condition that requires Mirant to obtain a permit 
from MDE WMA for temporary dewatering during construction if the 
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dewatering exceeds 10,000 gallons per day or 30 calendar days, including 
intermittent periods of non-pumping.  The permit application for 
temporary dewatering during construction must be submitted to MDE six 
months in advance of the initiation of dewatering.  Specific impacts 
associated with dewatering and any mitigation recommended will be 
addressed during the permitting period. 

6.4 GROUND WATER WITHDRAWAL IMPACTS 

6.4.1 Aquifer Impacts 

COMAR 26.17.06.05.D(4) indicates that an appropriation of ground water 
cannot be issued if the proposed withdrawal will exceed the sustained 
yield of the aquifer.  COMAR 26.17.06.05.D(4) provides the tool to 
determine whether the regional sustained yield potentiometric surface of 
a confined aquifer is being exceeded, by ensuring that the regional 
sustained yield potentiometric surface not be lowered below 80 percent of 
the drawdown available between the top of the aquifer and the historical 
pre-pumping level of the potentiometric surface.  The method used to 
calculate the 80 percent management level for the Patuxent aquifer at 
Chalk Point was described in Section 3.1 and is restated below.  Figure 6-2 
illustrates the calculation of the 80 percent management level. 

• Prior to the GAI (2007) pump test, the water level in the pumping 
well was 73 feet below ground surface (bgs).  The land surface 
elevation at the test well is approximately 20 msl, thus the current 
water level is -53 feet msl.   

• Andreasen (2007, electronic mail communication) reported that the 
modeled historical pre-pumping water level elevation in the 
Patuxent aquifer at Chalk Point is 8 feet msl.   

• The top of the Patuxent is estimated to occur at Chalk Point at 1,878 
feet bgs, or -1,858 msl, based on the geophysical log from Mirant’s 
test well. 

• The difference between the top of the Patuxent aquifer and the 
historic, pre-pumping water level is 1,866 feet (1,858 feet plus 8 
feet). 

• Eighty percent of 1,866 feet is 1,493 feet; subtracting 1,493 feet from 
8 feet msl results in an  80 percent management level of -1,485 feet 
msl. 

• Available drawdown is the difference between the current water 
level of -53 feet msl and the 80 percent management level of -1,485 
feet msl, which leaves 1,432 feet of available drawdown. 



Figure 6-2
Available Drawdown in the Patuxent Aquifer at Chalk Point
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The level of the potentiometric surface within the Patuxent aquifer was 
calculated to evaluate the long-term regional impact of the proposed 
withdrawal on the aquifer and other users.  Drawdown predictions were 
made using the Theis Modified non-equilibrium equation (Theis 1935).  
This equation is for non-steady flow in a homogenous, isotropic, confined 
aquifer with a single production well.  Drawdown predictions from a 
single pumping well provide maximum estimated drawdown values; 
Mirant will withdraw ground water from a well field that consists of four 
wells.   

Note that the drawdown values calculated from the equation below are 
generally higher than the values provided in the GAI report (2007).  The 
equation used by GAI approximates the well function (W(u)), which 
becomes less accurate further from the pumping well.  The equation used 
herein to calculate drawdown at selected time intervals is:  

T
uQWs

π4
)(

=  (1) 

Where: 

s = drawdown at time t;  

S = storativity;  

T = transmissivity; and 

Q = well discharge rate.  

W(u) = the well function; an exponential integral that can be expanded as 
an infinite series approximation as: 

...
!5*5!4*4!3*3

)ln(5772.0)( 432 +−+−+−−=
uuuuuuW  (2) 

Where u is defined as: 

Tt
Sru

4

2

=  (3) 

The properties of the Patuxent Aquifer used in this analysis are as follows: 

• Transmissivity:  280 feet squared per day (ft2/d); and 

• Storativity: 1.5 x 10-4 (unitless). 
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The transmissivity value was obtained from the recovery portion of 
Mirant’s 72 hour pumping test.  The value is similar to the 230 ft2/d value 
obtained from the pumping portion of the test.  Using the pumping or the 
recovery values of transmissivity provides a reasonable estimate of future 
impacts.  The 280 ft2/d value was selected because in the absence of water 
level data from a nearby monitoring well, recovery data provide a better 
basis for calculating the transmissivity.   

The storativity of an aquifer represents the volume of water that an 
aquifer releases from storage per unit surface area of the aquifer per unit 
decline in hydraulic head (e.g., for a one foot water level decline over one 
square foot of aquifer area, a release of 0.05 cubic feet of water would 
result in a storativity value of 0.05).  The median value of storativity 
reported by Andreasen (1999) was used in the calculations.  Patuxent 
storativity values ranged from 3.4 x 10-5 to 1.6 x 10-4, with a median value 
of 1.5 x 10-4 used in the Theis analysis. 

Using the value for transmissivity and storativity listed above, 
drawdowns for 1, 12, 20 and 30 years at the annual average rate of 1.02 
mgd were calculated using the Theis method.  Table 6-1 lists the results of 
the drawdown analysis.  Key findings at several distances are as follows:  

• One-half Mile—The calculated drawdown after 12 years at an 
estimated distance of one-half mile is 305 feet, which is about 20 
percent of the available drawdown of 1,432 feet at this point.  One-
half mile is the approximate distance to the property boundary.  
After 30 years of withdrawing a daily average of 1.0 mgd, about 
1,100 feet of available drawdown in the immediate area of the 
power plant will remain.   

• One Mile—The calculated drawdown after 12 years at an 
estimated distance of one mile is 252 feet, which is about 18 percent 
of the available drawdown of 1,432 feet at this point.  After 30 years 
of withdrawing a daily average of 1.0 mgd, 1,145 feet of available 
drawdown one mile from the pumping well will remain.   

• Eight Miles—The calculated drawdown after 12 years at an 
estimated distance of eight miles is 93 feet, which is about 6 percent 
of the available drawdown of 1,432 feet at this point.  After 30 years 
of withdrawing a daily average of 1.0 mgd, about 1,300 feet of 
available drawdown at eight miles away will remain.   
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Table 6-1 Chalk Point Patuxent Aquifer Predicted Drawdown for 1, 12, 20, and 30 
Years 

                   Maximum Daily Average

T = 280 ft2/day
S = 1.5 x 10-4

T = 1 year
Discharge = 1.02 mgd

T = 280 ft2/day
S = 1.5 x 10-4

T = 12 year
Discharge = 1.02 mgd

T = 280 ft2/day
S = 1.5 x 10-4

T = 20 year
Discharge = 1.02 mgd

T = 280 ft2/day
S = 1.5 x 10-4

T = 30 year
Discharge = 1.02 mgd

Distance from 
Pumping Well 

(miles)
Predicted Drawdown 

(feet)
Predicted Drawdown 

(feet)
Predicted Drawdown 

(feet)
Predicted Drawdown 

(feet)
0.02 458.4 554.7 574.5 590.2
0.10 333.7 430.0 449.8 465.5
0.25 262.7 359.0 378.8 394.5
0.50 209.0 305.3 325.0 340.8
1.00 155.6 251.6 271.3 287.1
1.50 124.7 220.2 239.9 255.6
2.00 103.1 197.9 217.7 233.4
2.25 94.3 188.9 208.6 224.3
2.50 86.6 180.7 200.4 216.1
2.75 79.8 173.4 193.1 208.7
4.00 53.9 144.6 164.2 179.8
8.00 15.8 92.5 111.4 126.7

13.00 2.8 58.1 75.8 90.4
15.00 1.3 48.7 65.8 80.1
19.00 0.2 34.4 49.9 63.5
21.00 0.1 28.9 43.6 56.7
23.00 0.0 24.2 38.1 50.7
26.00 0.0 18.5 31.1 43.0  

A lower storativity value will create a higher amount of drawdown at a 
given distance from a pumping well.  Using the lowest storativity value of 
1 x 10-5 cited by Andreasen (1999), the drawdown at 12 years was 
calculated.  The calculated drawdown at an estimated distance of one-half 
mile is 410 feet, which is 28 percent of the available drawdown at this 
point.  Consequently, if a lower storativity value is present at Chalk Point, 
the calculated drawdown will be greater than the value obtained using the 
median value.   

6.4.2 Impacts to Other Users  

Pumping in the Patuxent Formation is not expected to influence water 
levels in the overlying Patapsco Formation due to the Arundel Clay 
isolating the Patuxent from the overlying aquifers.  Water level 
measurements collected in observation wells during Mirant’s 72-hour 
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pumping test in the test well support this expectation (Figure 3-4).  The 
water level data collected in the observation wells indicated that the water 
level fluctuations in all the wells completed in overlying formations did 
not change during the test. 

The Patuxent Formation is not widely used for water supply in southern 
Maryland due to the depth of the aquifer.  As described in Section 3.1.4.2, 
pumping wells in the Patuxent aquifer are located in the northwestern 
portion of Charles County where the formation is shallower in depth.  No 
known users of the Patuxent aquifer are located in the vicinity of the 
Chalk Point power plant.   

Current users of the Patuxent aquifer include Charles County at the 
Bryans Road well field, a residential development called Hunter’s Brook 
in the vicinity of Potomac Heights, and the Naval Surface Warfare center 
at Indian head.  These three locations are between 22 and 25 miles west-
northwest from the Chalk Point Power Plant.  As shown in Table 6-1, 
drawdown at 23 miles will be about 24 feet after 12 years, 38 feet after 20 
years and 51 feet after 30 years.  At 30 years, 51 feet represents nine 
percent of the available drawdown of 564 feet in well CH Bc 77 at Bryans 
Road.  Over time, the withdrawal of ground water from the Patuxent 
aquifer at Chalk Point could further reduce the available drawdown at 
Bryans Road and Indian Head, and vice versa. 

MDE WMA expects that over time Charles County may target the 
Patuxent aquifer as a future source of potable water in the area.  As 
indicated in recent correspondence from the County Commissioners of 
Charles County (January 8, 2007), the county withdraws approximately 
300,000 gpd from the Patuxent aquifer at Bryans Road, and plans to seek 
additional appropriations from the Patuxent aquifer in the near future.   

Further, the Charles County Water Resource Advisory Committee in 
November 2006 determined that the Patuxent aquifer could be a viable 
means of reducing drawdown in the Magothy and Lower Patapsco 
aquifers.  The Advisory Committee recommended that a portion of 
current pumping in the Magothy and Patapsco wells could be shifted into 
the Patuxent aquifer, to raise the water level in the Magothy and Patapsco 
aquifers.  As a first step to implementing this strategy, Charles County is 
evaluating the feasibility of using two production wells completed at the 
former Chapman’s Landing residential development site for public 
supply.  These wells are not currently being used because the residential 
development was stopped.   
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6.4.3 Long-term Monitoring  

Due to the limited information currently available on the characteristics of 
the Patuxent aquifer in the Patuxent Formation, there is uncertainty 
associated with the long-term sustainability of the aquifer and the 
potential to impacts to future users.  In accordance with COMAR 
26.17.06.05B.(2), MDE WMA is responsible for evaluating the cumulative 
impact that Mirant’s requested appropriation and future appropriations 
will have on the aquifer and other users, and the practicality of adjusting 
the quantity of water used by Mirant in the future to mitigate 
unreasonable impacts.  MDE WMA recommends two approaches to meet 
this mandate; these recommendations are incorporated in the 
recommended license conditions presented by PPRP in this case.   

• Establishing a renewal period of six years rather than the normal 
twelve years.  At the renewal, MDE WMA will assess whether 
future users in the Patuxent Formation are identified, and evaluate 
empirical data associated with the withdrawal from the new 
Patuxent wells; and  

• Monitoring water levels in strategically located monitoring wells to 
provide necessary data to support future water resource decisions. 

Monitoring water levels in observation wells both on-site and off-site will 
provide empirical data to support future decisions regarding Mirant’s 
appropriations, and will help MDE WMA determine whether the 
withdrawal of 1.0 mgd of ground water from the Patuxent aquifer is 
sustainable without impacting the aquifer or other future users of the 
aquifer.  Therefore, MDE WMA is recommending that Mirant install a 
new on-site monitoring well in the Patuxent Formation for the purpose of 
collecting water level measurements.  The well should be installed at a 
location approved by MDE WMA. 

Given the ongoing concern about dropping water levels in the aquifers of 
Southern Maryland, the need to enhance the monitoring of water levels in 
this aquifer system and the opportunity to evaluate the regional impact 
from a new use in the relatively untapped Patuxent aquifer, MDE WMA 
believes it appropriate for Mirant to install an off-site monitoring well as  
Mirant will be benefiting from the use of the resource.  The off-site 
location was selected based on the recommendations of a multi-agency 
workgroup sponsored by the Maryland Water Monitoring Council.  The 
workgroup recommended the optimal network for the major confined 
aquifers in Maryland.  The recommended locations for monitoring the 
Patuxent aquifer are shown in a report dated May 28, 2004, and titled 
Advisory Committee on the Management and Protection of the State’s Water 
Resources, Final Report, Figure F-11, Patuxent Ground-Water Monitoring-
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Well Network for Maryland.  Figure 6-3 shows the proposed location of 
the Patuxent monitoring wells.  Figure F-11 from the advisory committee 
report indicates that monitoring wells in the Patuxent aquifer exist in 
Charles County.  Therefore, MDE WMA recommends that Mirant install 
the well proposed for placement in northern Calvert County (Figure 6-3). 

MDE WMA, with input from the Maryland Geological Survey (MGS), 
should determine the final location for the off-site monitoring well, and 
review and approve Mirant’s specifications for the drilling, 
instrumentation, and construction of both monitoring wells.  The two 
monitoring wells should be installed within two years of the issuance of 
the CPCN so that a baseline of water level data can be collected before 
Mirant initiates its withdrawal from the Patuxent Formation. 

MDE WMA further recommends that Mirant collect monthly water levels 
in the four new production wells and two monitoring wells, and report 
the water level measurements and the monthly withdrawal records to 
MDE WMA.   



Figure 6-3

Proposed Off-site Monitoring Well Location

Source: Advisory Committee on the Management and Protection of the State’s Water Resources. Final Report, May 28, 2004
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6.5 SURFACE WATER IMPACTS 

The withdrawal of a daily average of 2,040,000 gallons of surface water 
from the Patuxent River, and a maximum daily withdrawal of 2,560,000 
gallons, will have a negligible impact on the amount of water in the tidal 
portion of the river.  Approximately 50 percent of the water withdrawn 
will be consumptively lost in the scrubber operation and therefore not 
returned to the Patuxent River in the wastewater stream.  The surface 
water withdrawal of 2.0 mgd is only 0.2 percent of the existing 720 mgd 
daily appropriation issued to Mirant to withdraw Patuxent River water 
for cooling.  In 2004, Mirant withdrew a daily average of 705 mgd.  
Additionally, this small amount of water withdrawn from the tidal 
portion of the Patuxent River will not adversely impact the recreational 
use of the river or aquatic life.   

Mirant will need to treat the river water using a process to remove the 
dissolved solids associated with the brackish quality of the water, as well 
as conventional treatment to remove suspended solids.  A typical 
treatment approach to reduce dissolved solids is reverse osmosis (RO).  
The RO system consists of passing river water through a series of 
membranes that separate the dissolved solids into the wastewater stream 
and generates a stream of clean feed water.  Multiple passes through the 
membrane could be necessary if the source water contains elevated 
dissolved solids.  As indicated in Section 3.2, the salinity in the Patuxent 
River can fluctuate seasonally.  Therefore, the treatment system will need 
to be able to adjust to these fluctuations in source water salinity. 

The RO process consumes water, with the percent recovery dependent on 
the salinity of the source water and the purity requirements of the feed 
water.  Typically, the percent recovery of treated water is in the range of 
50 percent.  Thus, the total appropriated amount of water will need to be 
twice the amount required to operate the scrubber.  The daily average 
allocation of 2.0 mgd is an estimate based on these assumptions.  If Mirant 
selects the option to use river water, they will need to inform MDE WMA 
the final amount of water needed after the final design of the water 
treatment system is completed. 

The RO system will generate a wastewater stream that contains a 
concentrated amount of dissolved solids.  The wastewater will need to be 
treated in the plant wastewater treatment plant.  If Mirant selects this 
option, they will need to ensure that the discharge from the treatment 
plant is in compliance with all NPDES permit requirements.  The 
wastewater treatment process also generates sludge that will require off-
site disposal at a solid waste disposal facility.  Additionally, RO systems 
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are costly to construct and operate.  Operational costs are associated with 
electricity, membrane replacement, chemicals and sludge management. 

6.6 SUMMARY 

The MDE Water Management Administration recommends that Mirant be 
provided two options to supply water for the scrubber from two potential 
sources, namely surface water from the Patuxent River or ground water 
from the Patuxent Formation.  Although both options provide a 
technically viable source of water for the scrubber, both have the 
associated uncertainties:   

• Withdrawal of ground water could impact future users, which 
could result in a reduction in the amount of Mirant’s ground water 
appropriation in the future; and   

• Withdrawal from the river will require conventional water 
treatment and desalination due to high river water salinity, which 
is costly and requires treatment of the RO wastewater stream. 

If the ground water option is selected, ground water monitoring is 
recommended to evaluate how the proposed use will impact the ground 
water resource in the region.  The recommended license conditions allow 
Mirant to make the final determination as to the source of water for the 
scrubber. 

Mirant’s requested appropriation of ground water for a daily average of 
1.02 mgd and an average daily use during the month of maximum use of 
1.28 mgd is recommended.  The appropriation of ground water from the 
Patuxent Formation to supply the scrubber is a reasonable use of ground 
water, and impacts to the Patuxent aquifer and other users are acceptable 
at this time.  However, if Mirant selects the ground water option, the 
following three recommendations are also provided to ensure that the 
withdrawal of ground water from the Patuxent Formation does not cause 
unreasonable harm to the aquifer or other users in the future: 

1. Six year renewal period rather than the standard 12 years; 

2. Installation of on-site and off-site monitoring wells in the 
Patuxent Formation; and  

3. Monthly measurement and reporting of water levels in the 
Patuxent Formation. 

The appropriation of surface water from the Patuxent River to supply the 
scrubber is a reasonable use of surface water, and impacts to the water 
resources and other users are acceptable.  An estimated allocation of a 
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daily average of 2.04 mgd and a maximum daily withdrawal of 2.56 mgd 
should be granted.  The following recommendations are provided if the 
Patuxent River source is selected: 

1. Mirant should inform MDE WMA the final amount of water 
needed after the final design of the water treatment system is 
completed; and  

2. Mirant should ensure that the discharge from the treatment is in 
compliance with all NPDES permit conditions. 
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7.0 BY-PRODUCT AND WASTE MANAGEMENT 

7.1 GENERATION, MANAGEMENT AND DISPOSITION 

7.1.1 Gypsum By-product 

7.1.1.1 Generation 

A slurry of pulverized limestone and water is sprayed into the flue gas 
flow inside FGD absorber vessel.  The FGD systems create calcium sulfate 
(CaSO4.2H2O) or gypsum by-product through the reaction of flue gas SO2, 
limestone (CaCO3) and forced oxidation air (O2).  The primary 
components of the gypsum by-product sludge are listed in Table 7-1. 

Table 7-1 Components of Gypsum By-product 

Constituent (wt%) Percent 

Calcium sulfate (CaSO4.2H2O) 95.0 

Calcium sulfite (CaSO3.0.5H2O) 1.0 

Quartz (SiO2) 1.0 

Fly ash 1.0 

Iron oxide (Fe2O3) 0.8 

Mirant estimates that the gypsum by-product will be generated at a rate of 
382,000 tpy at an assumed 100 percent capacity factor.  Based on an 81 
percent capacity factor (highest in last 5 years), an estimated 309,000 tpy of 
gypsum by-product would be generated (Mirant response to DNR 
Question 1-16).  The generation rate for the gypsum by-product will be up 
to 7,300 tons per week, or about 1,000 tons per day. 

Mirant is planning to contract with a third party to manage the gypsum 
by-product.  The third party will be responsible for recycling the gypsum 
by-product as a replacement for natural gypsum.  The most likely use for 
the gypsum will be for the manufacture of wallboard.  A certain 
percentage of the gypsum by-product could be considered to be off-
specification if it does not meet the specifications of the end user.  The 
industry average is five percent of the total volume of gypsum could be 
considered off-specification.  Therefore, the estimated generation rate for 
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the off-specification gypsum is five percent of the total generation, and 
thus would range from 15,000 to 19,000 tons per year. 

7.1.1.2 Management 

Gypsum cake from the belt filters will be conveyed to an enclosed onsite 
storage building for subsequent transportation off-site.  Mirant’s proposed 
gypsum handling system is presented below. 

• Gypsum will be conveyed to the dewatering facility where it will be 
mechanically dewatered to approximately 90 percent solids using a 
vacuum belt filter. 

• The dewatered gypsum will be moved from the dewatering facility to 
the gypsum storage pile via a single conveyor.   

• Gypsum will be stored on a concrete pad (Mirant Response to DNR 
Data Request 1-22) in an enclosed storage area to protect the gypsum 
by-product from precipitation.  The enclosed area has a capacity of 
seven days of gypsum production storage, or approximately 7,300 
tons. 

• Gypsum will be reclaimed from the storage area via a belt conveyor 
that transports the gypsum to the rail and truck loading building. 

Mirant indicated in their CPCN application the intent to transport the 
gypsum by-product to the third party via either 100-ton rail cars, or 20-ton 
trucks.  It is expected that up to 75 rail cars or 367 trucks per week will be 
used for gypsum transport.  As discussed in Section 5.2, PPRP 
recommends a license condition that permits the transport of the gypsum 
by-product by truck only under an emergency condition.  The 
circumstances that determine whether an emergency exists are provided 
in the recommended license condition. 

7.1.1.3 Disposition 

Mirant stated in the response to DNR Data Requests 1-17 and 1-18 that it 
intends to enter into a contractual agreement with a third party to operate, 
maintain the gypsum dewatering system, and to deliver the scrubber 
gypsum by-product to off takers.  The third party will be responsible for 
disposition of 100 percent of the gypsum and off-specification gypsum, 
either as replacement for existing virgin gypsum in a beneficial use 
application, such as wallboard manufacturing or cement manufacturing, 
or placement in a landfill.  Mirant indicated during the 26 February 2007 
cross examination of Mr. Mark Green, that the length of the contract will 
be 15 years with a five-year option year. 



 131 CHALK POINT FGD CASE 9086-3/24/2008 

Mirant indicated during the 26 February 2007 cross examination of Mr. 
Mark Green, that as a contingency Mirant has a step-in clause if the third 
party defaults on the contract.  This clause will allow Mirant to supply the 
gypsum by-product to the same entities that the third party was 
supplying.  Mirant also indicated during the cross examination of Mr. 
Mark Green that Mirant would determine the need to landfill any unused 
by-product at a later time.  In the event that Mirant’s future needs change 
and they do require a dedicated landfill, PPRP recommends a license 
condition requiring Mirant to obtain a solid waste permit from MDE to 
design, construct and operate an industrial waste landfill to dispose of 
gypsum, off-specification gypsum, or other non-hazardous solid waste 
(discussed in Section 7.1.2 below), and ensure compliance with all 
applicable requirements set forth in COMAR 26.04.07.19 and .20, and any 
applicable local requirements. 

Mirant has indicated that their current schedule is to complete their 
negotiations with the third party by the end of the first quarter 2007 
(Mirant Response to DNR Data Request 1-17).  Mirant updated this 
schedule in a 21 March 2007 email from Mr. Mark Green.  Mr. Green 
indicated that negotiations with the third party are expected to be 
completed in April 2007. 

Mirant did not provide detailed information indicating where the third 
party will send the gypsum by-product for reuse.  This information is 
necessary to ensure that Mirant has identified an adequate means for the 
disposal of plant-generated wastes.  Mirant did indicate during the 26 
February 2007 cross examination of Mr. Mark Green, that Mirant will 
contractually obligate the third party to comply with all current state and 
federal environmental regulations in the event that the by-product is used 
or land disposed.  PPRP recommends a license condition requiring Mirant 
to make available to PPRP and the PSC the contract with the third party 
for review, and that the contract require the third party to specify where 
the gypsum and off-specification gypsum by-product is being used or 
disposed of, and specify that acceptance of the by-product obligates the 
third party to manage the by-product so as to comply with all applicable 
requirements set forth in COMAR 26.04.07.19 and .20, and any applicable 
local requirements.  

The potential exists that the third party determines that not all of the 
gypsum and off- specification gypsum material can be accepted, or that 
the third party defaults on their contract.  Therefore, PPRP recommends a 
license condition requiring Mirant to notify the PSC and PPRP of any 
change in the proposed plan to provide 100 percent of the gypsum and 
off- specification gypsum to the third party, and provide the PSC and 
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PPRP with alternate plans for disposition of these materials for review at 
least 120 days in advance of implementing an alternate disposition plan.   

7.1.2 Other Solid Wastes 

7.1.2.1 Generation 

Solid waste generated from the scrubber operations will include 
wastewater treatment sludge.  The sludge will be generated by removal of 
solids from the absorber, removal of inorganic constituents by the 
physical/chemical wastewater treatment system, and removal of solids by 
the biological wastewater system.  Chlorides and inert suspended solids 
build up in the FGD absorber, and the system is designed to remove the 
suspended solids in a side stream clarifier.  Sludge from the side stream, 
coupled with sludge generated from the clarifiers, is transferred to a 
thickener for concentration.  The thickener pumps transfer sludge to filter 
presses for dewatering.   

Assuming that the sludge is dewatered to greater than 50 percent solids, 
the average weight of sludge produced from the three sources will be 
26,000 pounds per day (13 tons per day or 4,700 tons per year).  At a 
density of 70 pounds per cubic foot, the volume of sludge generated daily 
will be 376 cubic feet per day.  Based on a six ton capacity of a truck, there 
will be approximately three truck loads of sludge produced daily.   

7.1.2.2 Management and Disposition 

Mirant stated in Section 3.5.2 of their CPCN application that the 
dewatered sludge will be collected in sludge storage hoppers located 
inside the building.  The sludge hoppers are filled and trucked offsite to a 
landfill for final disposal.  A commercial landfill is expected to accept non-
hazardous industrial solid waste, and comply with federal and state laws 
and regulations. 

PPRP recommends a license condition requiring Mirant to make the 
contract with a commercial landfill information available for review by 
PPRP and the PSC to ensure that an adequate means for disposal of solid 
waste is in place.  The license condition defines solid waste as the waste 
from the wastewater treatment plant, and gypsum or off-specification 
gypsum by-product not accepted by the third party.  PPRP also 
recommends a license condition requiring notification to the PSC and 
PPRP if the plan to dispose of the solid waste at a commercial landfill 
changes. 
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7.2 IMPACT EVALUATION  

Mirant committed in the application to store the gypsum by-product and 
solid wastes in a manner that will not impact surface or ground water 
quality.  Onsite surface and ground water quality will be protected using 
the following approaches: 

• Gypsum—The active pile will be under an enclosure and constructed 
on concrete, and thus will be sheltered from the elements.   

• Wastewater Treatment Sludge—The sludge is stored in hoppers 
located inside the building, and thus will be sheltered from the 
elements. 

Gypsum by-product from the proposed FGD system that is beneficially 
used by the third party in the manufacture of wallboard, or for other 
commercial uses, will not impact ground water quality because it will not 
be placed on the ground.  Further, a recommended license condition 
requires gypsum or off-specification gypsum by-product not accepted by 
the third party to be sent to a commercial landfill.   

Solid waste generated by the project that is sent to commercial landfills is 
expected to not impact ground water quality because the commercial 
landfills are constructed and operated in accordance with federal and state 
solid waste laws and regulations.  State regulations for non-hazardous 
solid waste landfills require the construction and operation of leachate 
collection and treatment systems, which if operated as designed, prevent 
ground water quality impacts.  
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8.0 SUMMARY AND RECOMMENDATIONS 

8.1 AIR QUALITY 

The Chalk Point FGD project will result in substantial reductions in SO2 
emissions, some decrease in mercury emissions, and relatively small 
increases in particulate matter (PM, PM10, PM2.5), NOx, CO, VOC and 
HAP/TAP emissions.  Increases of regulated pollutants are projected to be 
below major source (PSD, NA-NSR and HAP) thresholds.  Based on the 
information provided in the CPCN application, supplemented with 
independent analyses conducted by the State, PPRP and ARMA conclude 
that criteria pollutant emissions increases for the Chalk Point FGD project 
will not adversely affect the NAAQS or PSD increments.  PPRP and 
ARMA also believe that it can be reasonably concluded that the project’s 
impacts on PM2.5 concentrations in nonattainment areas and nutrient 
loading to the Chesapeake Bay will be reduced.  Overall, the project will 
have significant environmental benefit and help towards improvement in 
air quality in the vicinity of the facility and in Class I areas.  

8.2 TERRESTRIAL AND ECOLOGICAL IMPACTS 

The construction and operation of the FGD project will likely not pose any 
significant negative impacts to biological, aquatic, ecological, wildlife, and 
endangered resources.  There will a net reduction in mercury loading to 
the Chesapeake Bay due to reductions in air emissions resulting from the 
project.  

8.3 WATER SUPPLY 

The MDE Water Management Administration recommends that Mirant be 
provided two options to supply water for the scrubber from two potential 
sources, namely surface water from the Patuxent River and ground water 
from the Patuxent Formation.  Although both options provide a 
technically viable source of water for the scrubber, both have the 
associated uncertainties:   

• Withdrawal of ground water could impact future users, which 
could result in a reduction in the amount of Mirant’s ground water 
appropriation in the future; and   



 135 CHALK POINT FGD CASE 9086-3/24/2008 

• Withdrawal from the river will require conventional water 
treatment and desalination due to high river water salinity, which 
is costly and requires treatment of the RO wastewater stream. 

If the ground water option is selected, ground water monitoring is being 
recommended to evaluate how the proposed use will impact the ground 
water resource in the region.  The recommended license conditions allow 
Mirant to make the final determination as to the source of water for the 
scrubber. 

Mirant’s requested appropriation of ground water for a daily average of 
1.02 mgd and an average daily use during the month of maximum use of 
1.28 mgd is recommended.  The appropriation of ground water from the 
Patuxent Formation to supply the scrubber is a reasonable use of ground 
water, and impacts to the Patuxent aquifer and other users are acceptable 
at this time.  However, if Mirant selects the ground water option, the 
following three recommendations are also provided to ensure that the 
withdrawal of ground water from the Patuxent Formation does not cause 
unreasonable harm to the aquifer or other users in the future: 

• Six-year renewal period rather than the standard 12 years; 

• Installation of on-site and off-site monitoring wells in the Patuxent 
Formation; and  

• Monthly measurement and reporting of water levels in the 
Patuxent Formation. 

The appropriation of surface water from the Patuxent River to supply the 
scrubber is a reasonable use of surface water, and impacts to the water 
resources and other users are acceptable.  An estimated allocation of a 
daily average of 2.04 mgd and a maximum daily withdrawal of 2.56 mgd 
should be granted.  The following recommendations are provided if the 
Patuxent River source is selected: 

• Mirant should inform MDE WMA of the final amount of water 
needed after the final design of the water treatment system is 
completed; and  

• Mirant should ensure that the discharge from the treatment is in 
compliance with all NPDES permit conditions. 

8.4 SOCIOECONOMIC, AESTHETIC, AND CULTURAL RESOURCES 
IMPACTS 

The project will result in employment increases during construction and 
operation of the FGD facilities.  Although labor market conditions and low 
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unemployment could affect labor availability and hiring, most 
construction jobs are expected to be filled by construction workers living 
within commuting distance of the project.  As a result, few effects on 
population and housing are anticipated from construction activities.  No 
adverse population or housing effects are expected from the O&M 
employment hired to operate the scrubber.  Additional economic benefits 
are expected from purchases of goods and services during both 
construction and operation phases of the project.   

The FGD facility will be contiguous to existing generation assets at Chalk 
Point.  The project area is already zoned I2 – Industrial and no direct land 
use impacts would result from construction activities or operation of the 
FGD system.  No lands outside the property line would be pre-empted 
from other uses.   

Traffic in the area will be affected from workers commuting to the site 
during construction and from truck traffic for delivery of materials and 
equipment.  Truck traffic is not expected to have a measurable effect on 
nearby roads during project construction.  Once operational, commuter 
traffic to Chalk Point will decline.   

Under normal circumstances, deliveries of limestone will be via rail.  Rail 
will also be used to transport gypsum off site.  Trucks will transport other 
reagents, fabric filter waste, sludge and (possibly) off-specification 
gypsum to or from the site.  While rail is the preferred mode for 
transporting limestone and gypsum, Mirant has reserved the option of 
transporting these materials by truck.  Transport of limestone or gypsum 
by truck will increase truck traffic on MD 381 and, particularly, on Eagle 
Harbor Road.  Given the current condition and capacity of Eagle Harbor 
Road, PPRP has recommended a licensing condition that permits Mirant 
to transport limestone and/or gypsum by truck only in the event of an 
emergency. 

FGD structures will increase the industrial character of Chalk Point, but 
most of the new elements would be north and west of existing structures 
and difficult to distinguish from other generation components.  While the 
most prominent of these modifications is the new 400-foot stack, it would 
be shorter than the three existing stacks, which are 700 feet high, and 
comparable in height to the two manual draft cooling towers.  Other 
project elements would not contrast with existing views.   

Two operational elements – outdoor lighting and the steam plume from 
the new stack – will add to the visual setting of the Chalk Point facility.  
PPRP has recommended a licensing condition requiring Mirant to use 
guidelines from the Illuminating Engineering Society of North American 
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in the design of outdoor lighting systems to minimize light pollution and 
light trespass from the project.  The height of the steam plume would 
make it visible from a distance, but views of the facility are relatively 
limited due to terrain relief and roadside vegetation. 

As the project will be constructed on an industrial site that has been 
previously disturbed, and there are no confirmed archeological sites or 
cultural deposits within the project boundaries, construction of the FGD 
system will have no adverse direct effect on archaeological resources.   

Construction and operation of the facility would have no adverse effect on 
nearby recreational or public facilities. 

8.5 NOISE 

An independent evaluation of potential noise impacts from operation of 
the modifications proposed for Chalk Point on surrounding receptors 
concluded that noise generated by the project would fall within applicable 
Maryland noise limits.   

Noise levels from the project predicted at the site boundary are well below 
the residential limit of 65 dBA daytime and of 55 dBA at night.  Calculated 
noise levels at the boundary range from 44.5 dBA (at Eagle Harbor to the 
north, the nearest residential receptors) to 52.2 dBA to the west.   

8.6 BY-PRODUCTS AND WASTE MANAGEMENT 

Mirant committed in the application to store the gypsum by-product and 
solid wastes in a manner that will not impact surface or ground water 
quality.  Onsite surface and ground water quality will be protected using 
the following approaches: 

• Gypsum—The active pile will be under an enclosure and 
constructed on concrete, and thus will be sheltered from the 
elements.   

• Wastewater Treatment Sludge—The sludge is stored in hoppers 
located inside the building, and thus will be sheltered from the 
elements. 

Gypsum by-product from the proposed FGD system that is beneficially 
used by the third party in the manufacture of wallboard, or for other 
commercial uses, will not impact ground water quality because it will not 
be placed on the ground.  Further, a recommended license condition 
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requires gypsum or off-specification gypsum by-product not accepted by 
the third party to be sent to a commercial landfill.   

Solid waste generated by the project that is sent to commercial landfills is 
expected to not impact ground water quality because the commercial 
landfills are constructed and operated in accordance with federal and state 
solid waste laws and regulations.  State regulations for non-hazardous 
solid waste landfills require the construction and operation of leachate 
collection and treatment systems, which if operated as designed, prevent 
ground water quality impacts.  
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To All Parties of Record: 

 

 

The Proposed Order of Hearing Examiner filed in the 

above-entitled matter on July 27, 2007 was not appealed by any 

party, nor has the Commission modified or reversed the Proposed 

Order or initiated further proceedings into this matter.  

Accordingly, on August 4, 2007 the Proposed Order became a final 

order of the Commission, and today it was entered on the docket of 

the Commission as Order No. 81550. 

 

 

  Very truly yours, 

 

 

 

 

  Kathleen Berends 

  Management Associate 

 

lw 

 

cc: Interested Persons 



ORDER NO. 81550 

IN THE MATTER OF THE APPLICATION 
OF MIRANT CHALK POINT, LLC FOR A 
CERTIFICATE OF PUBLIC CONVENIENCE 
AND NECESSITY FOR AUTHORITY TO 
MODIFY THE CHALK POINT GENERATING 
STATION IN PRINCE GEORGE'S COUNTY, 
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BEFORE THE  
PUBLIC SERVICE COMMISSION 

OF MARYLAND 
 
 
 

              
 

CASE NO. 9086 
              

 

PROPOSED ORDER OF HEARING EXAMINER 

 
Appearances: 
 

Deborah E. Jennings and William Dubois, for Mirant Chalk 
Point, LLC. 

M. Brent Hare and Brent A. Bolea, for the Power Plant 
Research Program of the Maryland Department of Natural 
Resources. 

Michael C. Flannery, for the Office of People's Counsel. 

Lloyd J. Spivak and Michael A. Dean, for the Staff of 
the Public Service Commission of Maryland. 

 On November 3, 2006, Mirant Chalk Point, LLC ("Mirant" 

or "Company") filed with the Commission an Application for a 

Certificate of Public Convenience and Necessity ("CPCN") for 

modification of the Company's Chalk Point Generating Station 

("Chalk Point") located in Prince George's County, Maryland.  The 

Application, which was filed pursuant to Section 7-205 of the 

Public Utility Companies Article ("PUC Article"), Md. Ann. Code, 

seeks authority from the Commission to modify the coal-fired 
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generating units at Chalk Point to enable installation of a Flue 

Gas Desulfurization System ("FGD System"), which includes a 

material handling system, a new dual flue stack, and a new water 

treatment system. According to information provided by the 

Applicant, the proposed FGD System is a "scrubber absorber" which 

will provide significant environmental benefits by large reduction 

in sulfur dioxide ("SO2") emissions and mercury emissions,1 which 

will enable the Company to comply with Maryland's recently enacted 

Healthy air Act ("HAA").2  The Application further requests 

expedited review so that construction can begin by August 2007. 

 The Application was delegated to the Hearing Examiner 

Division, and a pre-hearing conference was held on November 21, 

2006, notice of which was published in a newspaper of general 

circulation throughout Prince George's County.  At the pre-hearing 

conference, the Office of People's Counsel ("OPC"), the Power Plant 

Research Program of the Department of Natural Resources ("PPRP"), 

and the Commission Staff entered appearances as parties, and a 

procedural schedule was discussed by the parties. 

 Hearing in this matter was conducted on February 26, 

2006 and April 30, 2007 in Brandywine, Maryland, including an 

evening hearing also held on April 30, 2007 in Brandywine, 

Maryland.  Notice of the hearings were published on the four 

successive weeks preceding the hearings in a county newspaper. 

                       
1 Other pollution control equipment has been proposed by the Company in 
Case No. 9079, where Mirant seeks to install a Selective Catalytic 
Reduction ("SCR") emissions control system on Chalk Point Unit No. 1. 
2 Chapter 23, 2006 Md. Laws (Senate Bill 154/House Bill 189). 



 3

 At the hearing, the Company presented three witnesses: 

Mark E. Green, Program Director for Air Quality and Construction at 

Mirant; Kennard P. Kosky, a principal with Golder Associates, Inc., 

who was retained as a consultant by the Applicant to perform an 

environmental assessment of the air and noise impacts of the 

project; and Misty Allen, Manager of External Affairs for Mirant. 

PPRP presented two witnesses: Dr. John Sherwell, Administrator of 

Atmospheric Sciences with PPRP; and John Grace, Chief of Source 

Protection and Appropriations Division with the Maryland Department 

of the Environment's Water Management Administration.  The 

Commission Staff presented one witness, S. Craig Taborsky, Electric 

Generation/Transmission Engineer.  OPC presented no witnesses, but 

participated in cross-examination of other parties' witnesses 

during the hearing.  Also, no customers attended or commented at 

the evening hearing, although one written comment expressing 

concern regarding the effect of water appropriations on groundwater 

resources was expressed, suggesting use of river water or treated 

sewage water be considered as an alternative. 

 The testimony of Company witness Green provided an 

overview of the project, noting Chalk Point Units Nos. 1 and 2 are 

coal-fired generating units and this application is part of the 

Mirant company-wide strategy to install FGD Systems at its coal-

fired plants in Maryland to reduce SO2 emissions and meet the 

requirements of the HAA while maintaining a reliable supply of 

electric power.  The FGD System will reduce SO2 by using limestone 

slurry as the absorbent in the exhaust ducts of the coal-fired 
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units, producing a gypsum by-product which can be used by wallboard 

manufacturers.  It is anticipated to reduce air emissions of SO2 by 

more than 43,000 tons per year, using a "wet" scrubber methodology, 

which Mr. Green states is more effective and efficient than a "dry" 

scrubber, resulting in a 98 percent reduction in the targeted 

emission. The project includes limestone handling facilities, lime-

stone slurry preparation facilities, gypsum by-product facilities, 

new makeup water supply, wastewater treatment systems, solid waste 

systems, and a new exhaust stack, all of which facilities will 

comply with all applicable air quality and surface water quality 

regulatory standards, according to Mr. Green.  In addition to the 

substantial reduction in SO2, emissions of mercury and sulfuric 

acid mist ("SAM") will also be reduced. 

 Mr. Kosky, the environmental consultant retained by the 

Company, testified with respect to the air quality and noise 

impacts.  He confirmed that the project will result in substantial 

decreases in SO2 emissions and reductions in mercury, while noting 

that minor reductions in SAM will also result.  He further stated 

that no change or only minor changes in other emissions of 

regulated pollutants will occur from the project, and the predicted 

noise impacts will be below applicable construction limits and 

operations are expected to conform with noise regulations.  He 

concludes the project will be in the public interest as it will 

provide a significant benefit to the public through reduction of 

SO2 and mercury pollutants. 
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 Misty Allen testified with respect to communications 

with the individual member of the public who has expressed concerns 

with the impacts of this project, as well as other Mirant projects, 

on groundwater resources. 

 Dr. John Sherwell testified as the PPRP Project Manager 

for review of the Application, noting that he coordinated the 

review of the project for various State Agencies.  Dr. Sherwell 

noted the HAA requires coal-fired generators in Maryland to reduce 

emissions of nitrogen oxide ("NOx"), SO2, and mercury by substantial 

amounts in two phases, and also requires Maryland to consider 

participation in the multi-state Regional Greenhouse Gas Initiative 

to reduce emissions of carbon dioxide ("CO2") and other compounds 

that contribute to climate change. He states Chalk Point is already 

equipped with Selective Non-Catalytic Reduction on Unit No. 2 and 

Selective Catalytic Reduction is being installed on Unit No. 1 for 

NOx control, and the proposed project will help Mirant comply with 

the SO2 and mercury emission reduction requirements.  He concurs 

that the proposed FGD System will substantially reduce emissions of 

SO2, which is the main precursor of acid rain, and will also remove 

a portion of mercury from the flue gas.  In addition, a sorbent 

injection system may also be installed in the future if necessary 

to further reduce mercury, and an alkaline sorbent will be injected 

to assist in control of sulfuric acid mist (SAM).  Dr. Sherwell 

also notes the State Agencies propose the Applicant have the option 

of using treated river water or groundwater from a specific 
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aquifer, as such an option can better protect existing water 

supplies. 

 Dr. Sherwell also presented an Environmental Review 

document of the project containing the analysis of the various 

State Agencies, with the environmental assessment indicating the 

project will comply with all applicable environmental regulations 

if proposed conditions are adopted.  Dr. Sherwell states that the 

State Agencies have concluded that the proposed facility can be 

constructed and operated in such a way as will not cause any 

unacceptable environmental or socioeconomic impacts.  In addition, 

various conditions are proposed to promote compliance with all 

applicable environmental regulations which the State Agencies con-

sider necessary to ensure the project does not cause unacceptable 

impacts to the State. 

 John Grace testified for PPRP with respect to the water 

impacts of the project.  Mr. Grace recommends that an appropriation 

of groundwater be granted, provided monitoring conditions are met, 

and also recommends an option be provided for surface water with-

drawal from the Patuxent River to avoid any possible problems that 

may arise in the future by use of the aquifer supply.  To monitor 

the situation, he also recommends a six-year renewal period for the 

water appropriation (rather than the usual 12-year), and also 

Mirant install two monitoring wells. 

 S. Craig Taborsky testified for Staff with respect to 

the effect of the proposed project on the reliability and stability 

of the electric system in Maryland.  Mr. Taborsky recommends the 
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CPCN be granted, noting that the proposed modifications are 

designed to improve the emissions profile, and will not adversely 

affect the electrical reliability and stability of the grid. 

 At the conclusion of the hearings, the record was held 

open to allow the parties an opportunity to pursue settlement 

discussions.  On July 24, 2007, the Applicant filed an Agreement of 

Stipulation and Settlement ("Settlement Agreement") which recom-

mends granting the CPCN with proposed final conditions agreed upon 

by all parties to this case.  The Settlement Agreement is signed by 

Mirant, PPRP, OPC, and Staff, and notes Mirant agrees to accept the 

final recommended conditions.  The settling parties agree not to 

seek further Commission review of the final recommended conditions 

in these proceedings, with all parties agreeing that issuance of a 

CPCN subject to the final recommended conditions will be in the 

public interest.  The parties also agree to an expedited appeal 

period of seven days. 

 Upon consideration of the record in this proceeding, I 

find that the Application of Mirant Chalk Point, LLC for a 

Certificate of Public Convenience and Necessity for modification of 

its Chalk Point Generating Station to enable installation of a Flue 

Gas Desulfurization System should be granted as being in the public 

interest, subject to the final licensing conditions agreed by the 

parties which are attached hereto and incorporated herein as 

Appendix I.  The record is uncontested that the proposed project 

will greatly reduce major emissions of sulfur dioxide, and also 

reduce mercury, as the project is intended to reduce such emissions 
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as required by the Healthy Air Act.  The reviewing State Agencies 

indicate the project will comply with all applicable standards and 

result in significant improvements in air quality by reduction of 

SO2 and mercury emissions.  The project will also be located 

entirely on the site of the existing Chalk Point facility, with 

construction of one new 400 foot stack that will have little 

incremental aesthetic impact on the community as a larger stack 

over 700 feet is already on the premises, as well as existing 

400 foot stacks. 

 In addition, the record reflects all parties support the 

granting of the CPCN with agreement to 69 licensing conditions.  

These include specified conditions as to air quality, monitoring 

requirements, waste, water supply (including an option for with-

drawal from the Patuxent River as well as withdrawal from the 

Patuxent Formation Aquifer), noise, traffic, and other areas, which 

conditions will be accepted pursuant to the agreement of the 

parties. The option for withdrawal from the Patuxent River provides 

a safeguard to the concerns expressed for the groundwater supply, 

as river withdrawal can be used if necessary.  Accordingly, in 

considering the record as a whole, I find that the Settlement 

Agreement of the parties shall be accepted, with the final 

conditions as agreed by the parties also accepted. 

 Finally, the parties have agreed to an expedited appeal 

period of seven days.  As I find that the Application should be 

granted as being in the public interest, and as all parties are in 

agreement for an expedited order and appeal period, I find the 
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appeal period shall be the minimum seven-day period as provided in 

Section 3-113(d)(2)(ii) of the PUC Article. 

 IT IS, THEREFORE, this 27th day of July, in the year 

Two Thousand Seven, 

 ORDERED: (1) That the Agreement of Stipulation and 

Settlement filed on July 24, 2007 is hereby accepted as a fair and 

reasonable resolution of this proceeding. 

   (2) That the Application of Mirant Chalk 

Point, LLC for a Certificate of Public Convenience and Necessity 

filed on November 3, 2006 authorizing the modification of Chalk 

Point Generating Station Units Nos. 1 and 2 is hereby granted in 

accordance with the findings of this Order, including the final 

licensing conditions which are incorporated herein as part of this 

Order granting the CPCN. 

   (3) That this Proposed Order will become a 

final Order of the Commission on August 4, 2007, unless before that 

date an appeal is noted with the Commission by any party to this 

proceeding as provided in Section 3-113(d)(2) of the Public Utility 

Companies Article, or the Commission modifies or reverses the 

Proposed Order or initiates further proceedings in this matter as 

provided in Section 3-114(c)(2) of the Public Utility Companies 

Article. 

 

 

                                      
Joel M. Bright              
Hearing Examiner            

Public Service Commission of Maryland 
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Appendix B

Baseline Emission Calculations for Units 1 and 2 at Chalk Point facility

Pollutant/ 

Parameter 2001 2002 2003 2004 2005

Past Actual 

Emissions 

(a) Unit 1

SO2 16,843 23,536 19,652 27,094 25,401 26,248 2.37 lb/MMBtu

NOx 4,786 6,254 4,438 5,084 5,092 5,088 0.46

PM 366.9 513.7 408.3 508.4 509.2 508.8

PM10 245.8 344.2 273.5 340.6 341.2 340.9

PM2.5 106.4 149.0 118.4 147.4 147.7 147.6

Hg 105.04 147.09 116.89 145.56 145.79 145.67

CO 127 213 168 202 205 204

VOC 15.27 25.59 20.13 24.25 24.60 24

SAM 241 337 281 388 364 376

Heat Input 15,951,981 22,336,608 17,750,245 22,104,694 22,139,495 22,122,095 13585.17 2697.14 MMBtu/hr

Capacity Factor 0.578 0.810 0.644 0.802 0.803 0.802

CO2 1,631,061 2,289,199 1,818,361 2,266,670 2,267,452 - 1181.35

Hours 6,744 8,145 6,794 8,223 8,181 - 590.67

Coal Usage 509,000 853,000 671,000 808,400 820,000 814,200

Sulfur Content 1.93 2.18 1.44 1.41 1.63

(b) Unit 2

SO2 15,179 25,195 22,014 27,419 22,696 25,057 2.38 lb/MMBtu

NOx 4,313 6,695 4,971 5,145 4,550 4,847 0.46

PM 330.6 549.9 457.3 514.5 455.0 484.7

PM10 221.5 368.5 306.4 344.7 304.8 324.8

PM2.5 95.9 159.5 132.6 149.2 131.9 140.6

Hg 94.7 157.4 130.9 147.3 130.3 138.8

CO 153.8 210.3 191.0 181.0 206.3 193.6

VOC 18.5 25.2 22.9 21.7 24.8 23.2

SAM 217 361 315 393 325 359

Heat Input 14,375,675 23,910,164 19,884,137 22,369,646 19,781,605 21,075,626 13605.08

Capacity Factor 0.521 0.867 0.721 0.811 0.717 0.764

CO2 1,469,887 2,450,467 2,036,960 2,293,839 2,025,965 2,159,902

Hours 5,270 8,457 7,239 8,212 7,112 7,662

Coal Usage 615,000 841,100 764,000 724,100 825,000 774,550

Sulfur Content 2.19 2.18 1.45 1.34 1.63 1.48

(c) Combined Emissions (Unit 1 and 2)

SO2 32,022 48,731 41,666 54,513 48,097 51,305

NOx 0.60 0.56 0.50 0.46 0.46 0.46

PM 272.9 416.2 338.7 400.3 377.3 389

PM10 182.9 278.9 226.9 268.2 252.8 260

PM2.5 79.2 120.7 98.2 116.1 109.4 113

CO 281.0 423.5 358.8 383.1 411.3 397

VOC 33.7 50.8 43.1 46.0 49.4 47.7

SAM 459 698 597 781 689 735

Heat Input 30,327,652 46,246,759 37,634,375 44,474,319 41,921,086 43,197,703 78.32

CO2 3,100,948 4,739,666 3,855,320 4,560,510 4,293,417 4,426,964

Hours - - - - - -

Coal Usage 1,124,000 1,694,100 1,435,000 1,532,500 1,645,000 1,588,750

Sulfur Content - - - - - -

Notes:

1. CO Emission factor based on AP-42, Table 1.1-3 (0.5 lb/ton of coal).

2. PM and PM10 Emission factor based on AP-42, Table 1.1-4 (2.3 A lb/ton of coal for PM10, 10A for PM).

3. Heat content of the coal, annual coal usage, and sulfur content of coal obtained from EIA-767 database.

4. VOC Emission factor based on AP-42, Table 1.1-4 (0.06 lb/ton of coal).

5. Combined Emissions obtained from ETS/CEMS Database.



Calculation for Future Projected Emissions from the Chalk Point FGD Project

Parameters Unit 1 Unit 2 Combined 

(Unit 1 and 2)

Rated Capacity of Boilers (MMBtu/hr)
1

3148 3148 -

Capacity Factor (%) 
2 

80 76 -

Hours of Operation 8760 8760 -

Heat Content of Coal (Btu/lb)
12

13,585 13,605 -

Coal Usage (tons/hr) 116 116 -

(a) Sulfur dioxide (SO2) Unit 1 Unit 2 Combined 

(Unit 1 and 2)

Pre-control Emission factor (lb/MMBtu) 
2

4.5 4.5 -

Control Efficiency (%) 
3

92.0 92.0 -

Post-Control Emission factor (lb/MMBtu) 0.36 0.36 -

Hourly Emissions (lb/hr) 1,133.3 1,133.3 2,267

Annual Emissions (lb/hr) 3,982.0 3,793.6 7,776

(b) Nitrogen Oxide (NOx) Unit 1 Unit 2 Combined 

(Unit 1 and 2)

Pre-control Emission factor (lb/MMBtu) 
4

0.50 0.50 -

Control Efficiency (%) 
5

85 - -

Post-Control Emission factor (lb/MMBtu) 0.075 0.50 -

Hourly Emissions (lb/hr) 236.1 1,574.0 1,810

Annual Emissions (lb/hr) 829.6 5,268.9 6,098

(c) Particulate Matter (PM, PM10, PM2.5)

Unit 1 Unit 2 Combined Unit 1 Unit 2 Combined Unit 1 Unit 2 Combined 

(i) Boiler Emissions (Unit 1 and 2)

(Unit 1 and 

2) (Unit 1 and 2)

Emission Factor (lb/MMBtu) 
6

0.046 0.046 - 0.031 0.031 - 0.013 0.013 -

Hourly Emissions (lb/hr) 144.8 144.8 289.6 97.0 97.0 194.0 42.0 42.0 84.0

Annual Emissions (tpy) 508.8 484.7 993.5 340.9 324.8 665.7 147.6 140.6 288.1

(ii) SAM Control

Hourly Emissions (lb/hr) 
7

0.00 - 0.00 0.00 - 0.00 0.00 - 0.00

Annual Emissions (tpy) 0.00 - 0.00 0.00 - 0.00 0.00 - 0.00

(iii) Total: Boiler Emissions+SAM Control 508.81 - 993.55 340.90 - 665.68 147.55 - 288.13

PM PM10 PM2.5

Appendix B



0.046 0.046

(d) Carbon Monoxide (CO) Unit 1 Unit 2 Combined 

(Unit 1 and 2)

Emission Factor (lb/ton) 
8

0.5 0.5 -

Hourly Emissions (lb/hr) 57.93 57.85 115.7768582

Annual Emissions (tpy) 203.55 193.64 397.19

(e) Volatile Organic Compound (VOC) Unit 1 Unit 2 Combined 

(Unit 1 and 2)

Emission Factor (lb/ton) 
9

0.06 0.06 -

Hourly Emissions (lb/hr) 6.95 6.94 13.9

Annual Emissions (tpy) 24.43 23.24 47.7

(f) Sulfuric Acid Mist (SAM) 
10

Unit 1 Unit 2 Combined 

(Unit 1 and 2)

Hourly Emissions (lb/hr) 105.90 58.91 164.8

Annual Emissions (tpy) 463.85 258.01 721.9

Emission Rate (lb/MMBtu) 0.0336 0.0187 0.026

(g) Mercury Unit 1 Unit 2 Combined 

(Unit 1 and 2)

Emission factor (lb/MMBtu)
11

6.59E-06 6.59E-06 -

Hourly Emissions (lb/hr) 0.021 0.021 0.041

Annual Emissions (lb/yr) 145.67 138.78 284.46

Notes:

1. Information provided in the CPCN application (Table 6.3-1)

2. Based on information provided in CPCN application (Table 6.3-2)

3. Calculated based on information provided in Table 6.3-1 of CPCN application.

4. Based on 40 CFR 76 (Acid Rains) Requirements,  Emission Factor is an annual based 

   factor and cannot be used for evaluation of short term emissions.    

5. Control Efficiency for the SCR was provided by Mirant in CPCN Application (Case No. 9079).

6. PM emission factor is based on stack tests conducted in 2004  by Miran; PM10 and PM2.5 is based

   on particle size distribution provided in AP-42 (Table 1.1-6).

7. PM emission associated with SAM control was based on emission estimates provided by Mirant

    for the CPCN Case No. 9079.

8. Emission factor was based on AP-42 (Table 1.1-3)

9. Emission factor was based on AP-42 (Table 1.1-4)

10. Emission estimates based on factors presented in Southern Company Document, Revision 3, 2005.

11. Emission factor based on average of stack tests conducted by Mirant in 2004 and 2005. 

12. Heat content of coal (Btu/lb) assumed to be same as the average of 2004 and 2005; therefore, 

     no change in heat content of coal assumed with change in coal.



Chalk Point Generating Station Material Handling Emissions
(Summary of PM Emissions from Material Handling Operations)

PM PM10 PM2.5 PM PM10 PM2.5

Limestone 0.88 0.42 0.063 0.39 0.19 0.028
Gypsum 0.04 0.02 0.0031 0.08 0.04 0.0055

Limestone 4.51 2.13 0.32 1.08 0.51 0.077
Gypsum 0.04 0.02 0.0031 0.08 0.04 0.0055

Limestone 0.53 0.10 0.015 2.30 0.45 0.067
Gypsum 0.86 0.17 0.025 3.78 1.84 0.273
Other 0.09 0.02 0.003 0.41 0.20 0.030

FGD Limestone 0.26 0.26 0.04 1.13 1.13 0.17
SO3 Sorbent 0.10 0.10 0.02 0.45 0.45 0.07
Wastewater Lime 0.10 0.10 0.02 0.45 0.45 0.07
FGD Byproduct 0.10 0.10 0.02 0.45 0.45 0.07

Total Increase  7.53 3.44 0.52 10.60 5.74 0.86

2.91

Summary of Emission Increase Associated with Material Handling Operations

Pollutant 
Emission 

Increase (tpy)

PM 10.60
PM10 5.74
PM2.5 0.86

Material Storage Silos

Truck 

Paved Roads 

Hourly Emissions ( lb/hr) Emissions (tpy)
Operations

Rail 



Class I & II Toxic Air Pollutants (TAPs) Emissions for Mirant's Dickerson FGD Project
Chalk Point Generating Station - Limestone Handling

Limestone Material Handling Maximum Emissions Increase

PM10 2.27 tons/year

PM2.5 0.34 tons/year

Limestone Unloading Operations:

500 tons/hour

466 hours/year

233,000 tons/year

Class I TAPs
Coal Region Arsenic HAPCadmium HAP  Nickel HAP Total Maximum

Eastern Coal 2.5 2 20

Western Coal 2.5 2 20

PM10

Emissions (tpy) 5.68E-06 4.54E-06 4.54E-05 5.57E-05 4.54E-05

Emissions (lb/hr) 2.44E-05 1.95E-05 1.95E-04 2.39E-04 1.95E-04

PM2.5

Emissions (tpy) 8.57E-07 6.86E-07 6.86E-06 8.40E-06 6.86E-06

Emissions (lb/hr) 3.68E-06 2.94E-06 2.94E-05 3.61E-05 2.94E-05

Note:  Emissions = PM emissions * TAP concentration in Limestone

Source: Table 3-12 and 3-13 - EPCRA Section 313, Electricity Generating Facilities taken from The Release 

of Trace Metals From Limestone During Flue Gas Desulfurization by Electric Utilities, Chemistry Report, 

OPPT, March 26, 1997.

Class II TAPs
Coal Region BariumChromium HAP Cobalt HAP Manganese HAPMercury HAPSelenium HAP Silver Zinc Total Maximum

Eastern Coal 2000 500 5 1100 1 0.08 1 200

Western Coal 2000 500 5 1100 1 0.08 1 200

PM10

Emissions (tpy) 4.54E-03 1.14E-03 1.14E-05 2.50E-03 2.27E-06 1.82E-07 2.27E-06 4.54E-04 8.65E-03 4.54E-03

Emissions (lb/hr) 2.94E-03 4.88E-03 4.88E-05 1.07E-02 9.75E-06 7.80E-07 9.75E-06 1.95E-03 2.06E-02 1.07E-02

PM2.5

Emissions (tpy) 6.86E-04 1.71E-04 1.71E-06 3.77E-04 3.43E-07 2.74E-08 3.43E-07 6.86E-05 1.31E-03 6.86E-04

Emissions (lb/hr) 2.94E-03 7.36E-04 7.36E-06 1.62E-03 1.47E-06 1.18E-07 1.47E-06 2.94E-04 5.60E-03 2.94E-03

Note:  Emissions = PM emissions * TAP concentration in Limestone

Source: Table 3-12 and 3-13 - EPCRA Section 313, Electricity Generating Facilities taken from The Release 

of Trace Metals From Limestone During Flue Gas Desulfurization by Electric Utilities, Chemistry Report, 

OPPT, March 26, 1997.

Table 4-x Summary of TAP Emission Increases from Material Handling Operations

Concentration in Limestone (ppm)

Concentration in Limestone (ppm)



Pollutant 

PM/PM10 PM2.5

TWA  

(mg/m3)

STEL 

(mg/m3)

1-hour 

(ug/m3)

8-hour 

(ug/m3)

Annual 

(ug/m3) lbs/hr lbs/yr lbs/hr lbs/yr

with lbs/hr 

Std.

with   lbs/yr 

Std.

(a) Class I TAPs

Arsenic (HAP) 5.68E-06 8.57E-07 0.01 - - 0.1 0.0012 3.58E-04 0.438 1.30E-06 0.011 Yes Yes

Cadmium (HAP) 4.54E-06 6.86E-07 0.01 - - 0.02 0.0036 7.17E-05 1.314 1.04E-06 0.009 Yes Yes

Nickel (HAP) 4.54E-05 6.86E-06 1.5 - - 1 0.0417 3.58E-03 15.219 1.04E-05 0.091 Yes Yes

(b) Class II TAPs

Barium 4.54E-03 6.86E-04 0.5 - - 5 - 1.79E-02 - 1.04E-03 - Yes Yes

Chromium (HAP) 1.14E-03 1.71E-04 0.5 - - 5 - 1.79E-02 - 2.59E-04 - Yes Yes

Cobalt (HAP) 1.14E-05 1.71E-06 0.02 - - 0.2 - 7.17E-04 - 2.59E-06 - Yes Yes

Manganese (HAP) 2.50E-03 3.77E-04 0.2 - - 2 - 7.17E-03 - 5.71E-04 - Yes Yes

Mercury (HAP) 2.27E-06 3.43E-07 0.025 - - 0.25 - 8.96E-04 - 5.19E-07 - Yes Yes

Selenium (HAP) 1.82E-07 2.74E-08 0.2 - - 2 - 7.17E-03 - 4.15E-08 - Yes Yes

Silver 2.27E-06 3.43E-07 0.01 - - 0.1 - 3.58E-04 - 5.19E-07 - Yes Yes

Zinc 4.54E-04 6.86E-05 5 - - 500 - 1.79E+00 - 1.04E-04 - Yes Yes

Total 8.65E-03 1.31E-03

Notes:

1.  Table 3-12 and 3-13 - EPCRA Section 313, Electricity Generating Facilities taken from The Release  of Trace Metals From Limestone 

    During Flue Gas Desulfurization by Electric Utilities, Chemistry Report,  OPPT, March 26, 1997.

2. Screening Level taken from MDE List of Screening Levels, May 2005

    

Emission Increase (tpy) 1 TLV Screening Level 2 Allowable Emissions Actual Emissions Compliance Demon.?



Summary of HAPs Emissions from the Chalk Point FGD Project

Engine Rating 500 hp

Engine Heat Input 2, 3 3.28 MMBtu/hr

328 MMBtu/yr

(lb/MMBtu) (tpy)

Acetaldehyde 7.67E-04 0.0001

Acrolein 9.25E-05 0.0000

Benzene 9.33E-04 0.0002

1,3 Butadiene 3.91E-05 0.0000

Formaldehyde 1.18E-03 0.0002

Naphthalene 8.48E-05 0.0000

Propylene 2.58E-03 0.0004

Toluene 4.09E-04 0.0001

Xylenes 2.85E-04 0.0000

Notes:

1. Emission factors based on AP-42 factors for Internal Combustion Engines, 

    Section 3.3.1 (Table 3.3-2).

2. Heat Input for Quench pump based on the engine specification for equipment

    rating for similar engines.

3. 100 hours of operation per year assumed.

HAP
Diesel Quench Pump 



Unit 1 Unit 2 Unit 1 Unit 2 Unit 1 Unit 2 Unit 1 Unit 2 Unit 1 Unit 2 Unit 1 Unit 2 Unit 1+2 Unit 1 Unit 2 Unit 1+2

SO2 from Combustion (tpy) 16,843 15,179 23,536 25,195 19,652 22,014 27,094 27,419 25,401 22,696 26,248 25,057 51,305 49,775 47,420 97,195

SO2 Correction (tpy) 0 0

Combustion Factor 0.011 -

Ratio of Molecular Weights 

(H2SO4/ SO2) 1.531 -

SO3 from Combustion 283.7 255.7 396.5 424.4 331.0 370.8 456.4 461.9 427.9 382.3 442 422 864 838.5 798.8 1,637

SO3 Correction (tpy) 0.0 0.0

SCR Combustion Factor 0.008 -

Operational Factor for Base-

load Units 0.98 -

SAM Produced by SCR 597.6 598

Ammonia Slip (ppmv) 2 -

Heat Input per year 43.20 -

Ammonia Scavenging 
2, 3

0

SAM Leaving the SCR 1,436.1 1,436

Air Heater Factor (i.e. SAM 

passing through Air Heater) 0.85 241.2 217.3 337.0 360.7 281.4 315.2 387.9 392.6 363.7 325.0 375.8 358.8 734.6 1,220.7 679.0 1,900

SAM Control by FGD+Sorbent 

Injection in SCR 0.62 463.8 258.0 721.9

Net Emission Change -12.7

Notes:

1. Future projected emissions based on SO2 emission factor of 4.5 lb/MMBtu.

2. SAM reduction due to ammonia scavening accounted for in the emission calculations.

3. No credit for SAM reduction due to ammonia scavenig in the SACR accounted for in the calculations. 

4. Emission factors for SAM based on Southern Company Document, Revision 3, 2005.

Detailed SAM Emissions Estimates

Appendix B

20052001 2002 2003 2004 Baseline Emissions Future Projected Emissions 
1



Appendix B- Details of Emissions Associated with Construction Related to FGD Project

      

Construction Activity   Operation   Amount   Pollutant   Emissions  Units  Controls  

Site Preparation       

Soil Moving  Batch Drop  117,450 tons  PM 0.129 tons  Watering as necessary 

Fill Material  Batch Drop  39,150 tons  PM 0.043 tons  Watering as necessary 

Grading  Unpaved Roads  4,308 VMT  PM 0.8 tpy  Watering as necessary 

Equipment  IC Engines  26,000 gallons/yr  PM 0.08 tpy  EPA Non-Road Tier 3  

   NOx  1.46 tpy  EPA Non-Road Tier 3  

   SO2  0.09 tpy  EPA Non-Road Tier 3  

   CO  1.41 tpy  EPA Non-Road Tier 3  

   VOC  0.16 tpy  EPA Non-Road Tier 3  

Open Areas  Wind Erosion  2 acres  PM 0.2 tpy  Watering as necessary  

Vehicle Traffic  Paved Roads  82,125 VMT  PM 0.8 tpy  Watering as necessary  

Installation  IC Engines  35,265 gallons/yr  PM 0.11 tpy  EPA Non-Road Tier 3  

   NOx  1.98 tpy  EPA Non-Road Tier 3  

   SO2  0.12 tpy  EPA Non-Road Tier 3  

   CO  1.91 tpy  EPA Non-Road Tier 3  

   VOC  0.22 tpy  EPA Non-Road Tier 3  

Sources: USEPA, 1992 Fugitive Dust Background and Technical Information Document for Best Available Control Measures;

Section 2.3.1.3.3, Wind Emissions from Continuously Active Piles.

USEPA, 1995; AP-42, Section 13.2.4 for Aggregate Handling and Storage Piles.

USEPA, 2001; AP-42, Section 11.12 Concrete Batching.

USEPA, 2003; AP-42, Section 13.2.2 Unpaved Roads.

USEPA, 2004; Exhaust and Crankcase Emissions Factors for Nonroad Engine Modeling-Compression Ignition.

Pollutant Total Emissions

PM 2.2

NOx 3.4

CO 3.3

VOC 0.4

SO2 0.2



Summary of Emissions Associated with Quench Pump

(a) Emission Factor

Pollutant

(g/hp-hr) (lb/hp-hr)

NOx1, 3 7.8 1.72E-02

SO2 
2

0.00205 4.52E-06

PM1
0.4 8.82E-04

CO1
2.6 5.73E-03

VOC1, 3
7.8 1.72E-02

(b) Emissions

(lb/hr) (tpy) 4

NOx 8.60 0.43

SO2 2.26E-03 0.00

PM 0.44 0.02

CO 2.87 0.14

VOC 8.60 0.43

Notes:

1. Emission factors based on emission standards for emergency quench

    pumps specified in 40 CFR Part 60, Subpart IIII, Table 4.

2. Emission factors based on AP-42, Table 3.3-1

3. Emission factor for NOX+NMHC used for NOx and VOC.

4. Hours of operation of quench pump limited to 100 hours

    per year.

Emission Rate




