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ABSTRACT

In  September 2000, the Maryland Public Service Commission (PSC) granted Prince
George’s County a Certificate of Public Convenience and Necessity (CPCN) to replace
four existing engine-driven gas compressors with three larger, electric motor-driven gas
compressors.  The new combustion engines, with a total generating capacity of 4.2
Megawatts (MW), will be installed in a new generator building adjacent to an existing
compressor building at the landfill site.  The older engines will be permanently retired.

The Department of Natural Resources (DNR) Power Plant Research Program (PPRP),
coordinating with other State agencies, performed this environmental review of the
Brown Station Road Landfill Gas to Energy Project during the PSC licensing process,
pursuant to Section 3-304 of the Natural Resources Article of the Annotated Code of
Maryland.  The environmental review was conducted to evaluate the potential impacts
to environmental and cultural resources from the proposed power plant expansion.
The results of DNR’s analyses were used, as necessary, as the basis for establishing
recommended licensing conditions for operating the facility, pursuant to Section 3-306
of the Natural Resources Article.  DNR’s recommendations were made in concert with
the Department of the Environment, Agriculture, Transportation, Business and
Economic Development, and Planning, and the Maryland Energy Administration.

This report describes PPRP’s evaluation of the environmental and socioeconomic
impacts of the Brown Station Road facility, , summarizes the results of these
evaluations, and presents recommendations for license conditions which have been
incorporated into Brown Station’s CPCN.  The document includes the following:

•  Description of the existing facility with the old engines, and the anticipated
configuration after the new engines are installed;

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

•  Analysis of the potential air quality, surface water, biological, ground water,
socioeconomic, cultural, and noise impacts from the installation of the new engines;
and

•  Evaluation of the need for the expansion based on future power generation
requirements, requirements for reliable generating capacity, and cost.
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EXECUTIVE SUMMARY

The Prince George’s County Department of Environmental Resources is
proposing to install a landfill gas to energy system at the Brown Station
Road Landfill located approximately 2.5 miles northwest of Upper
Marlboro, Maryland.  The Maryland Department of Natural Resources
(DNR) Power Plant Research Program (PPRP) has prepared this
Environmental Review report in close cooperation with Prince George’s
County in support of the County’s application for a Certificate of Public
Convenience and Necessity (CPCN) to the Maryland Public Service
Commission (PSC).  The proposed expansion includes an electric power
generating system, consisting of four engine/generator sets that will burn
collected landfill gas and generate electricity.  A review of the new electric
generating system is required in order to obtain a CPCN from the
Maryland PSC.  Prince George’s County is applying to the Maryland PSC
for the electrical generation portion of the process; that component of the
project is the focus of this Environmental Review.

PPRP has coordinated review of the proposed landfill gas to energy
system with several state agencies, including: Maryland Energy
Administration (MEA); Maryland Department of the Environment (MDE);
Maryland Office of State Planning (MOP); Maryland Department of
Transportation (MDOT); Maryland Department of Business and Economic
Development (DBED); Maryland Department of Agriculture (MDA); and
The Office of People’s Council (OPC).  Based on this consolidated review,
it is concluded that there will be no adverse impacts associated with the
proposed electrical generation system to surface water or ground water
resources, because there will be no surface water withdrawls or discharges
associated with the proposed project.  No impacts are anticipated to
threatened and endangered species, or to socioeconomic, aesthetic, or
cultural resources because there will be no changes to the land use
characteristics of the local area associated with the system to be installed.
Since the  system will be installed in a New Generator Building adjacent to
the existing Compressor Building on the landfill site, the construction will
not cause any significant adverse affects to the environment.

Likewise, in conjunction with MDE, PPRP evaluated the noise impacts
from operating the proposed electrical generation equipment at the
landfill site.  Based on noise data provided by the system vendor, the
proposed units will be able to operate in compliance with all the
applicable noise requirements, provided that appropriate acoustical
controls are incorporated into facility design and construction.  The
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proposed licensing conditions will require Prince George’s County to
measure sound pressure levels once the units begin operating.

The waste to energy project has the potential to emit several types of air
pollutants; however, operating as proposed by the licensing conditions,
the emissions are not predicted to cause any significant adverse impacts to
air quality.  The proposed air emission rates will meet all applicable
federal and state emissions limitations.  In addition, the  emissions of
regulated pollutants will not trigger Prevention of Significant
Deterioration (PSD) requirements, nor do these emissions result in
ambient air concentrations that will exceed the National Ambient Air
Quality Standard (NAAQS) for key pollutants (nitrogen dioxide and
carbon monoxide).

The only potential air pollutant identified of concern is nitrogen oxides
(NOx).  Brown Station Road Landfill is currently a “major” source under
federal and state nonattainment New Source Review (NSR) provisions
related to ozone.  Major sources are those that are considered to impact air
quality and that must be mitigated.  Facility-wide net emissions increase
of NOx or volatile organic compound (VOC) exceeding 25 tons per year
due to the installation of the four new engines would be a major
modification and would trigger NSR.    However, Prince George’s County
has agreed to take a limit on the engines which will result in a net NOx

emissions increase of less than 25 tpy.  The County will meet this
requirement by limiting the power output from the engines which is
directly correlated to the emission rate.

PPRP has worked with other State agencies in assessing the
environmental impacts from the proposed project.  The conditions
proposed in Section 6.0 of this Environmental Review Report are
recommended for consideration by the Maryland PSC as conditions of the
CPCN Order for the Brown Station Road Landfill waste to energy system
proposed by Prince George’s County.  Should these conditions be
modified by the Commission, this report will reflect those modifications.
Otherwise, it is expected that these conditions will be applicable.
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1.0 INTRODUCTION

1.1 DESCRIPTION OF EXISTING SITE

The Brown Station Road Sanitary Landfill is operated by Prince George’s
County Department of Environmental Resources, Waste Management
Division, under a permit with the Maryland government.  The landfill site
is located approximately 2.5 miles northwest of Upper Marlboro,
Maryland (see Figure 1-1).  The landfill began operation in the late 1960s,
and municipal solid waste has been accepted at the landfill for disposal up
through the present day.  Brown Station Road Landfill has two separate
areas, referred to as “Areas A and B.”  Area A, approximately 150 acres,
was closed in 1992, and is composed of two subareas, A-1 and A-2.   Area
B, approximately 140 acres, is active and projected to accept County waste
through calendar year 2015.  Figure 1-2 is a site map of the landfill
designating these separate areas.

Gas generated within closed portions of the landfill is collected and used
to fuel boilers at the nearby County Correctional Center.

Currently, landfill gas is collected from the landfill and directed from the
collection wells to the Flare Building.  In the Flare Building, the gas is
normally directed by an automatic valve to the Compressor Building for
treatment; collected gas in excess of the Correctional Center’s needs is
burned in the flares.

There are four compressors in the Compressor Building, referred to as
emission sources C1, C2, C3 and C4, in the County’s Title V operating
permit application (EA Engineering, 1997).  The four compressors,
approximately 12 years in age, are 205-brake horsepower (bhp) at 1400
rpm and are driven by Waukesha 7100GL engines.  In the Compressor
Building, the gas is filtered, treated, and compressed.

From the compressors, the landfill gas is piped approximately two miles
to the Prince George’s County Correctional Center.  At the Correctional
Center, the gas fuels two steam boilers for process and heating steam, and
three 850 kilowatt (kW) engine-generators for electricity for the
Correctional Center.  The two boilers and three engine-generators have
the capability to consume a total of 1,850 standard cubic feet per minute
(scfm) of landfill gas (Statoil, 1999a).  The engines have the ability to
generate up to 2,500-kW of electricity.  The electrical output first serves



FIGURE 1-1
Site Location Map
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the electrical load of the Correctional Center, and excess generation is sold
to Potomac Electric Power Company (PEPCO).

Flow of landfill gas through the existing system at Brown Station Road
Landfill is illustrated in Figure 1-3.

In cases in which landfill gas cannot be sent to the Correctional Center,
such as when the compressors are down, landfill gas is combusted in the
flares. The two flares are referred to as emission sources F1 and F2 in the
Title V application and are rated at 1,500 scfm landfill gas handling
capacity each (EA Engineering, 1997).  Landfill gas generated in 1996
through 1998 was consumed entirely by the Correctional Center
operations and none was flared (except to exercise the flares once a week
for 15 minutes).  Therefore, only trace amounts of air emissions were
generated from the flares in those operating years (EA Engineering, 1997
and 1999).

An aboveground propane tank is located directly outside the Compressor
Building, and is used as the start-up fuel for the compressors.  The
compressors have been operated by Curtis Engine and Equipment, Inc.
since the project’s inception.

Other emissions sources are present at the landfill, as discussed in Section
2.2.1.

1.2 DESCRIPTION OF PROPOSED SYSTEM

Brown Station Road Landfill is expanding its landfill gas to energy system
due to capping the 150-acre Area A and completing installation and
connection of its proposed 150 gas collection wells.  In order to convert
this gas to useful energy, a new electric generating system that burns
collected landfill gas in four engine/generator sets is proposed for the
Brown Station Road Landfill.  Simultaneous with the Landfill’s gas
generation expansion, Prince George’s County is expanding the nearby
County Correctional Center.  The landfill intends to provide the
additional gas required by the expansion of the Correctional Center.

As part of the project, the County will replace the four existing engine-
driven gas compressors with three larger, electric motor-driven gas
compressors.  When the compressors are not operating, landfill gas will be
combusted in the existing flares.  The proposed expansion is not expected
to require operation of existing flares, or installation of any new flares
during normal operation.  The proposed new system will direct the
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Landfill Gas Flow Chart
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collected landfill gas to the four engine/generators and to the County
Correctional Center’s boilers (Figure 1-3).

The existing system generates electricity that is fed into the existing
PEPCO transmission Express Feeder 14166, which runs from the Oak
Grove Substation, along Brown Station Road, to the Correctional Center.
The new engine/generators are proposed to be tapped into Feeder 14166,
requiring only minor modifications, which may include a pole-mounted
disconnect switch, lightning arrestors, and possibly fuses.  Installation will
use pre-assembled aerial cable (PAC), consistent with Feeder 14166.  An
additional pole may be required adjacent to the tap point to mount
equipment.

Currently, any excess electricity from the Correctional Center is purchased
by PEPCO through a power purchase agreement with Prince George’s
County.  The power purchase agreement between Prince George’s County
and PEPCO is discussed in Section 1.3.  Deregulation will result in selling
any excess electricity generated from the new system to a third party.

The four engines and controls for the system will be located in the New
Generator Building adjacent to the existing Compressor Building at the
landfill site (Figure 1-4).  A layout of the New Generator Building showing
the engine and exhaust stack locations is provided as Figure 1-5.
Combustion gases from each engine will extend through the rear wall of
the building into an exhaust silencer, then exit the top of the silencer and
terminate 30 feet above grade of the New Generator Building.

The new engines are 1,482 bhp Waukesha HP7100GL lean burn,
turbocharged, intercooled internal combustion engines equipped with a
landfill gas fuel system.  Each engine can combust up to 366 scfm at
maximum load (Statoil, 1999a).  The engines have a maximum capacity of
1,050-kW each for a total of 4.2 megawatts (MW).  The engines will be
operated to combust landfill gas throughout the year.  Two of the  four
engines will be designed to operate on propane as back-up fuel.
Specifications on the engines were provided by Curtis Engine and
Equipment, Inc. (Curtis, 1999a and 1999b).

Based on the schedule provided by Prince George’s County, construction
on the system is due to begin in spring 2000, assuming receipt of a Final
Order from the PSC.  The system is expected to be operational in the
summer of 2000.
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1.3 POWER PURCHASE AGREEMENT

Prince George’s County is currently contracted with PEPCO for purchase
of the surplus electricity generated by the engines at the Correctional
Center.  The electrical generation at the Correctional Center has been
certified as a Qualifying Facility (QF) by the Federal Energy Regulatory
Commission (FERC) under the Maryland PSC’s rules implementing
Section 210 of the 1978 Public Utility Regulatory Policies Act (PURPA).

Prince George’s County currently receives payments for the energy and
capacity delivered to PEPCO as specified in PEPCO’s standard tariff for
small QFs on file with the Maryland PSC, Schedule MD-CG-SPP.  Those
rates are based on PEPCO’s estimates of its avoided cost and are
periodically updated.  Prince George’s County’s maintenance of QF status
is a condition of the contract (Statoil, 1999a).

PEPCO’s standard tariff provides both energy and capacity payments to
the QF, with the latter depending on whether there is a capacity need and
depending on the length of the capacity contract.  According to the
contract between the parties, Prince George’s County’s capacity credit
entitlement is based upon a one-year capacity commitment (Petticord,
1999).

The County has several options for the output of the new facility which
may be more valuable than the current agreement with PEPCO.  As such,
Prince George’s County intends on selling any surplus of electrical output
from the landfill engines and Correctional Center to a third party as a
merchant facility, or will use the surplus to serve the County’s electricity
demand.  County loads, in addition to the Correctional Center, could
include the County Administrative Building and the County Courthouse.
PEPCO and other third parties will be able to bid for the output generated
by Brown Station.

1.4 CONTENTS OF ENVIRONMENTAL REVIEW REPORT

The Maryland Department of Natural Resources, Power Plant Research
Program (PPRP) in conjunction with other state agencies has worked in
close cooperation with Prince George’s County in the preparation of this
Environmental Review report.  State agencies that have been involved in
the evaluation of the proposed project and its impacts have included:
Maryland Energy Administration (MEA); Maryland Department of the
Environment (MDE); Maryland Office of State Planning (MOP); Maryland
Department of Transportation (MDOT); Maryland Department of
Business and Economic Development (DBED); Maryland Department of
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Agriculture (MDA); and The Office of People’s Council (OPC).  Through
this assessment, the proposed electrical generating system portion of the
project was evaluated to:

• Identify potential air quality impacts of the new engines,

• Ensure compliance with state and federal air quality regulations,

• Ensure compliance with state noise limitations,

• Identify and evaluate any potential surface and ground water issues,

• Evaluate effects on land use in the vicinity of the landfill, and

• Evaluate potential impacts to socioeconomic, aesthetic, and cultural
resources.

This report presents the results of this assessment, including proposed
conditions for consideration by the PSC for incorporation into the Final
Order for the project.

The Environmental Review report is divided into sections.  Section 2.0
discusses the air quality issues related to the proposed electrical
generation system.  Noise impacts are summarized in Section 3.0.
Potential impacts from the project on the ecology, ground water, and
surface water are summarized in Section 4.0 of the report.  Section 5.0
provides a description of potential socioeconomic, aesthetic, and cultural
resource impacts.  The recommended conditions for incorporation in to
the CPCN Order for the electrical generation system are summarized in
Section 6.0.
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2.0 AIR QUALITY IMPACTS

2.1 AIR QUALITY IMPACT ASSESSMENT BACKGROUND AND
METHODOLOGY

2.1.1 Overview

As part of the CPCN application process, PPRP, in conjunction with MDE,
Air and Radiation Management Administration (ARMA), evaluated
potential impacts to air quality resulting from emissions of projects to be
licensed in Maryland under COMAR 20.80.  This evaluation includes
emissions investigations and other studies, including air dispersion
modeling assessments, to ensure that impacts to air quality from proposed
projects are acceptable.  PPRP and MDE also conducted 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 minimize adverse health, welfare, and
environmental effects; and 2) to ensure that the proposed project will meet
all applicable regulatory requirements.  PPRP provides recommendations
on air quality issues for consideration by the PSC for incorporation as
conditions in the Final Order of the CPCN based on the Environmental
Review.

To conduct the air quality evaluation of the proposed Brown Station waste
to energy project, projected maximum potential air pollutant emissions
from the electrical generation system and emissions from other existing
sources at the Brown Station Road Landfill were evaluated against
regulatory thresholds and limits to ensure that proposed emission rates
will meet regulatory requirements.  Next, the proposed project was
evaluated to determine whether emissions from the project will have any
significant impacts on the existing ambient air quality in the region (see
Section 2.4 and Appendix A).  This was completed through air dispersion
modeling that predicts the ambient air concentrations resulting from
source emissions.

2.1.2 Regulatory Considerations

The U.S. Environmental Protection Agency (EPA) has defined
concentration-based National Ambient Air Quality Standards (NAAQS)
for some 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 particulate matter less than 2.5 microns in diameter
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(PM2.5), sulfur dioxide (SO2), carbon monoxide (CO), nitrogen dioxide
(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).

The air quality in Prince George’s County in the vicinity of the proposed
Brown Station Road Landfill project is in attainment of the NAAQS for all
pollutants with the exception of ozone.  Because of the severity of the
ozone pollution in Prince George’s County, the County is designated a
“serious” ozone nonattainment area.  Emissions of the two pollutants that
are the primary precursors to ozone—volatile organic compounds (VOCs)
and nitrogen oxides (NOx)—are severely restricted from new sources and
from modifications to existing sources in ozone nonattainment areas such
as Prince George’s County to ensure that air quality is not further
degraded (i.e., the ambient air concentrations of ozone do not continue to
increase as new sources of emissions are constructed).

Potential emissions from new and modified sources in nonattainment
areas are evaluated through the nonattainment New Source Review (NSR)
regulatory program (COMAR 26.11.17).  The goal of the nonattainment
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 NSR indicates that a
project could adversely impact air quality, which means that impacts must
be managed.  Nonattainment NSR requires that major sources of VOC or
NOx limit emissions of pollutants through the implementation of the most
stringent levels of pollution control, known as Lowest Achievable
Emission Rate (LAER).  In addition, 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.

The proposed Brown Station Road Landfill project has the potential to
emit PM, CO, NOx, SO2, and VOCs.  Because the area in which the Brown
Station Road Landfill is located is nonattainment for ozone and attainment
for the other pollutants, both NSR and PSD applicability were assessed in
this Environmental Review to ensure no adverse impacts would be caused
by the project.  The results of these evaluations for the proposed electrical
generation system are discussed in Section 2.3.  For the purpose of this
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evaluation PM emissions are assumed to be equal to PM less than 10
micron (PM10) and equal to PM less than 2.5 microns (PM2.5).

In addition to the criteria pollutants just discussed, combustion sources
have the potential to emit hazardous air pollutants (HAPs).  Since landfill
gas constituents vary due to various wastes placed in the landfill,
predicting the specific amount of HAPs emitted from engines burning
landfill gas is not plausible.  However, AP-42 does provide default
concentrations for landfill gas constituents, including HAPs (EPA 1998).
Coupled with the Landfill Gas Emissions Model, these default AP-42 HAP
concentrations were used by the County to predict HAP emissions from
the Brown Station Road Landfill in the 1998 emissions statement
submitted to MDE (EA Engineering, 1999).

Using the individual HAP emission rates predicted by the Landfill Gas
Emission Model and the predicted maximum theoretical emission rate for
total VOCs expected from operation of the engines, HAP emissions can be
qualitatively assessed to determine applicability of the engine installation
as a major source under Section 112(g) of the Clean Air Act Amendments
of 1990.  As noted in Table 2-4, the total maximum theoretical VOC
emission rate from the four engines predicted to be 14.32 tpy.  Based on
the data predicted by the Landfill Gas Emissions Model, the compound
toluene represents the largest percentage (35%) of HAP emissions from
Brown Station Road Landfill.  Assuming that the 14.32 tpy VOC is all
HAP emissions from the engines, a conservative estimate of the emission
rate of an individual HAP from the combustion of landfill gas in the
engines at maximum loading is expected to be 5 tpy of toluene.  Therefore,
the HAPs emitted from Brown Station can be assumed to be below the
regulated major source HAP thresholds (10 tpy of individual HAP or 25
tpy of two or more HAPs), and Brown Station Road Landfill will not be a
major HAP source subject to Section 112 (g) when the engines are
installed.

Other federal and state regulations may apply to the proposed electrical
generation system to be installed and operated at the Brown Station Road
Landfill.  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 specify limits on pollutant
emissions, recordkeeping, and reporting requirements, and are
incorporated as recommended conditions in Section 6.0.
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2.2 EXISTING AND PROPOSED AIR EMISSIONS

2.2.1 Existing Site Emissions

Information on emissions from existing activities at the Brown Station
Road Landfill was evaluated to determine the incremental effect of the
addition of the new electrical generating system on air quality, and to
ensure that the proposed engines meet all regulatory requirements.
Emissions information on existing operations at the Brown Station
Landfill was obtained primarily from the Title V operating permit
application for the site submitted to the Maryland Department of the
Environment (MDE) by Prince George’s County in August 1997.  Potential
emissions from these sources as reported in the Title V permit application
are summarized in Table 2-1 for reference (EA Engineering, 1997).

Eight emission sources were identified in the Title V application:  Area A
fugitive landfill emissions; Area B fugitive landfill emissions; emissions
from the landfill gas flares (F1 and F2); emissions from compressors (C1,
C2, C3 and C4); emissions from the emergency generator (EG-1);
emissions from boilers at the leachate plant (B1 and B2); emissions from
the leachate scrubber (LS-1); and emissions from landfill roadways (LR).

The emergency generator is used to provide power for auxiliaries in the
Compressor Building only in the event of a power failure.  At the leachate
plant, there are two boilers used to provide heat to the Leachate Building.
Fugitive dust emissions are generated from traffic on various roadways
throughout the landfill site.  All these emission sources are included in the
evaluation of total potential emissions from the landfill and listed in Table
2-1.
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Table 2-1 Potential Emissions of Pollutants from the Existing Brown Station Road
Landfill (tons/year)

Emission
Unit/Point I.D.

Emission Source VOCs NOx CO SOx PM10

A Landfill Area A 165.691 -- -- -- --

B Landfill Area B 62.311 -- -- -- --

F1, F2 Flares 1.582 38.11 19.71 39.42 1.31

C1, C2, C3, C4 Compressors 6.69 27.98 8.69 0.10 0.47

EG-1 Emergency Gen. (Comp. Building) 0.16 0.27 0.25 0.27 0.01

B1, B2 Boilers (Leachate Plant) 0.03 1.58 0.39 3.36 0.16

LR Landfill Roadways -- -- -- -- 120.43

TOTAL 236.46 67.94 29.04 43.15 122.38

--  Indicates no expected emissions.
1 Prince George’s County assumed a collection efficiency of zero for the gas collection system to
determine potential VOC emissions from the landfill.
2 Assumes flares operate continuously at their combined maximum design rating of 4.32 MMscfd.

Source:  Brown Station Road Sanitary Landfill Title V permit application (EA Engineering, 1997).

The estimates of potential emissions in Table 2-1 were developed by the
County using EPA’s Compilation of Air Pollutant Emission Factors (AP-42),
Volume 1, Fifth Edition, published January 1995, based on an average
landfill gas generation rate of approximately 3,000 cubic feet per minute.
Each emission unit was assumed, as a worst case, to run 8,760 hours per
year.

Table 2-2 presents the estimated average actual emissions (as opposed to
potential emissions as presented in Table 2-1) from existing operations at
Brown Station Road Landfill from two recent calendar years (1998 and
1996; no data were available for 1997).  The County submits actual
emissions information each year to MDE in its Annual Emissions Report,
which would normally be an appropriate source of information from
which to determine actual emissions.  Table 2-2 represents the average
actual emissions rates as presented by the County to MDE for all
pollutants with the exception of VOCs from the landfill and all emissions
from the compressors.  Between the time that the County submitted its
emissions information for 1996 and its information for 1998, EPA (in 1998)
revised its AP-42 emission factors for VOCs from landfills and criteria
pollutant emissions from compressors.  Therefore, to determine a
representative two-year average annual emission rate, PPRP re-calculated
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actual emissions for 1996 based on the revised (1998) EPA emission factors
and actual 1996 facility operating information as presented in the Title V
application.  No adjustments were made to actual emission rates reported
by the County for 1996 for the remaining emission sources, because the
EPA emission factors for these sources did not change.

Actual VOC emissions from the landfill vary from year to year based on
the degradation rate of the waste and atmospheric conditions.  Landfill
gas is currently collected from Area A at an assumed collection efficiency
of 30%.  This collection efficiency has been taken into account in VOC
emissions in Table 2-2 for Landfill Area A.  No gas is currently collected
from Area B, so a zero percent collection efficiency is applied to the
emissions.  Therefore, Landfill Area B emissions in Table 2-2 represent the
worst-case rate for the average of 1996 and 1998.

Table 2-2 Average (1996 and 1998) Actual Emissions of Pollutants from the Existing
Brown Station Road Landfill (tons/year)1

Emission
Unit/Point I.D. Emission Source

VOCs NOx CO SOx PM

A Landfill Area A 46.752 -- -- -- --

B Landfill Area B 23.653 -- -- -- --

F1, F2 Flares4 0.00 0.00 0.00 0.00 0.00

C1, C2, C3, C4 Compressors5 .06 4.2 7.8 0.13 .81

EG-1 Emergency Gen. (Comp. Building) 0.01 <0.01 0.01 0.01 <0.01

B1, B2 Boilers (Leachate Plant) 0.01 0.39 0.10 0.84 0.04

LR Landfill Roadways -- -- -- -- 120.43

TOTAL 70.48 4.59 7.91 .98 121.28

--  Indicates no expected emissions.
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1 Average rates as presented by Prince George’s County to MDE in Annual Emissions Report for
1998 and Title V application for 1996, except for landfill VOC emissions and compressor emissions.
In 1996, the County correctly used what was then the current AP-42 emission factor to determine
1996 annual VOC emissions from landfill areas and all emissions from the compressors.  EPA
subsequently revised the emission factor, which the County used to estimate emissions for
calendar year 1998.  The average emission rate presented in this table based on the revised AP-42
emission factors applied to both 1996 and 1998.
2 Based on a 30% average landfill gas collection efficiency of the gas collection system and the
revised (1998) AP-42 emission factors.
3 Based on a 0% landfill gas collection efficiency and revised (1998) AP-42 emission factors.
4 The flares did not operate in calendar year 1996 or 1998, except for short periods each week to the
test system.
5 The Compressor emissions were calculated using EPA AP-42, Table 2.4-5, November 1998 applied
to the 1996 and 1998 operating data.

2.2.2 Proposed Project Emissions

Currently, a total of approximately 1.2 million scf per day (MMscfd) of
landfill gas is collected from the active landfill area that is then combusted
in the boilers and engines at the Correctional Center (Statoil, 1999a).
Based on two studies by the County of projected landfill gas generation
over the life of the Brown Station Road Landfill, a total of up to 4.2
MMscfd of gas is anticipated to be collected for combustion at the landfill
and Correctional Center, once Area A is fully capped (Maguire, undated;
Curtis, 1999c).  This predicted gas generation rate takes into account site-
specific conditions, including landfill characteristics, expected waste
emplacement rates, and a 75% landfill gas collection efficiency.  Gas
generation at the landfill is complex and dynamic and depends on
numerous variables.  As such, gas generation rates are difficult to predict
accurately.   However, in the absence of other data, the gas generation
rates predicted by the County provide information from which
evaluations of projected facility operations and emissions can be made for
this licensing case.

The gas generation data are important, as they form the basis for
evaluating future potential emissions from the flares and the proposed
new engines to be located at the landfill.  The flare system was installed to
allow combustion of collected gas in the event that gas cannot be
adequately combusted by the boilers and engines at the Correctional
Center.  According to operating information submitted to MDE for
calendar years 1996 and 1998, the flares did not operate in 1996 or 1998,
except for short periods each week to test the system (no specific data was
available for 1997 operations).   When Area A is completely capped, the
flares will be run when landfill gas is generated in excess of the amount
that can be combusted by the existing units at the Correctional Center,
plus the four proposed new engines to be installed at the landfill.
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Table 2-3 provides a summary of the maximum (design) gas usage rates
for the existing Correctional Center units and the proposed new engines.
When compared to the 4.2 MMscfd predicted to be collected from the
landfill after Cell A is completely capped, the combustion sources have
sufficient capacity to burn all of the collected gas.  As such, it is not
expected that the flares would need to be operated to burn excess gas if
the proposed new engines are installed, except in the event of a
compressor malfunction or engine system maintenance.

Table 2-3 Maximum Landfill Gas Usage Rates for Operating Equipment After
Expansion

Equipment
Total Maximum Design Gas Usage Rate

(MMscfd)

Two Correctional Center Boilers 1.32

Three Correctional Center Engines 1.34

Four New Engines at the Landfill 2.11

TOTAL 4.77

Reference:  Statoil, 1998

The new engines will burn landfill gas, with propane as a start-up fuel.  To
determine the maximum emission rates from the proposed new engines,
emissions from the new engines running on either landfill gas or propane
were calculated.  Emissions from engine start-up (using propane as fuel)
were estimated based on manufacturer specifications (Curtis, 1999b).  The
emission rates for the engines burning landfill gas are higher for each
pollutant than the rates resulting from burning propane.  Therefore, the
emissions from the engines running on propane are not included in
further discussions of potential emissions from the new project.

Maximum potential emissions from the proposed electrical generating
system using engine specifications provided by the manufacturer (Curtis,
1999a) were calculated assuming the engines would operate on landfill
gas at the maximum rated capacity (2.11 MMscfd) 24 hours per day, 365
days per year.  Maximum potential emissions from all of the four new
engines combined combusting landfill gas are as follows:

NOx: 7.97 lb/hour, or 34.91 ton/yr

CO: 35.30 lb/hour, or 154.61 ton/yr

PM10: 1.31 lb/hour, or 5.74  ton/yr
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SOx: 0.26 lb/hour, or 1.14 ton/yr

VOC: 3.27 lb/hour, or 14.32 ton/yr

The maximum theoretical emissions of regulated pollutants on a ton per
year basis from Brown Station Road, including the proposed new
compressors and engines and excluding the existing compressors (being
replaced with electric compressors), are summarized in Table 2-4.  Because
there are no enforceable restrictions on the flares or the proposed four
new engines, we assumed that the equipment ran at maximum load 8,760
hours per year (based on the design capacities of the engines and the
flares).

Table 2-4 Future Maximum Theoretical Emissions of Regulated Pollutants from the
Existing Brown Station Road Landfill (tons/year)

Emission
Unit/Point I.D.

Emission Source VOCs NOx CO SOx PM10

A Area A 66.30 -- -- -- --

B Area B 22.01 -- -- -- --

F1, F2 Flares 1.58 38.11 19.71 39.42 1.31

C1-C4 Compressors 0 0 0 0 0

E1, E2, E3, E4 Engines 14.32 34.91 154.61 1.14 5.74

EG-1 Emergency Gen. (Comp. Building) 0.16 0.27 0.25 0.27 0.01

B1, B2 Boilers (Leachate Plant) 0.03 1.58 0.39 3.36 0.16

LR Landfill Roadways -- -- -- -- 120.43

TOTAL* 104.40 74.87 174.96 44.19 127.65

--      Indicates no expected emissions.
* Total emissions assume the flares and proposed engines operate at full load simultaneously,
because there are no restrictions otherwise; however, there is an insufficient supply of landfill gas
to allow simultaneous operation of the flares, the proposed new engines, and the units at the
Correctional Center.

Projections of landfill gas generation and collection rates indicate that
there will not be sufficient gas to fuel the existing engines and boilers at
the Correctional Center, the proposed new engines, and the flares
simultaneously.  Nor is there sufficient supply of landfill gas (4.2 MMscfd)
to fuel the four proposed new engines (at 2.11 MMscfd) and the existing
flares (4.32 MMscfd), both operating 24 hours per day, 365 days per year.
Therefore, the totals presented in Table 2-4 are conservatively high.
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2.3 NEW SOURCE REVIEW

As outlined in Section 2.1, the area of Prince George’s County in the
vicinity of the Brown Station Road Landfill is in attainment for all criteria
pollutants, except for ozone.  This section outlines PSD and nonattainment
NSR applicability determinations for the proposed project.

2.3.1 PSD Applicability

The Brown Station Landfill facility is not considered an existing major
source for PSD purposes (facility does not have the potential to emit
regulated pollutants at levels of 250 tpy or greater—see Section 2.2).
Therefore, the proposed project is evaluated to determine if potential
emissions of attainment pollutants (SO2, PM, CO, lead, NO2) are above the
major source threshold for PSD for this type of source (250 tpy).  As
indicated in Table 2-4, projected maximum potential emissions from the
new compressors and the four engines of these pollutants do not exceed
major source thresholds; therefore, the project is not subject to PSD
review.

2.3.2 Nonattainment NSR Applicability

2.3.2.1 Determination of Net Emissions Increases

In a serious ozone nonattainment area such as Prince George’s County, an
existing facility is major for nonattainment NSR purposes if it has the
potential to emit 50 tpy of either VOC or NOx (the ozone precursor
pollutants).  Based on the VOC and NOx emissions data from the Brown
Station Landfill’s Title V application (Table 2-1), the Brown Station
Landfill facility is considered an existing major source for VOC and NOx

under nonattainment NSR because emissions of each pollutant exceed 50
tpy.

Therefore, the proposed expansion is evaluated to determine if the
modification will result in net emissions increases which exceed the
significant emissions increase thresholds.  For the area in which Brown
Station Road Landfill is located, a modification is major, and therefore
subject to nonattainment NSR, if the emission increase for either VOC or
NOx exceeds 25 tpy (COMAR 26.11.17.01.B(17)).

To assess whether the proposed modification will exceed the significant
emission rates and be subject to nonattainment NSR, net emissions
increases were evaluated.  This analysis considers the potential VOC and
NOx emissions increases associated with the modification itself, plus
creditable and contemporaneous source-wide emissions increases and
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decreases.  To be creditable, emissions decreases must meet several
criteria.  The decreases must be federally enforceable, and must not have
been relied upon by the relevant regulatory agency in previously issuing a
permit.  The permit for the creditable decrease must be in effect when the
increase from the proposed modification occurs.  Contemporaneous
means that the increases or decreases must have taken place within five
years of the date when the construction commences and up to the time of
project start-up.  In a netting analysis, decreases are generally based on the
average actual operations at the site within the most recent two years
preceding commencement of the modification.

For the proposed project, the only contemporaneous emissions decrease is
the permanent replacement of the landfill gas-fired engine-driven
compressors with electric engine-driven compressors.  The creditable
emissions decrease for this preliminary netting analysis is based on the
average of emissions from actual operations for the two years of data
available at the landfill, or calendar years 1996 and 1998 shown in Table 2-
2.  The emissions increases associated with the modification include the
potential emissions for the four new engines.  There are no other
creditable emissions increases that need to be considered in this analysis.

The net emissions increase for the landfill expansion is calculated for VOC
and NOx and the resultant emission rates are compared to the
nonattainment NSR significant emissions increase threshold of 25 tpy.

The net increase is the total of potential new project emissions, plus other
sourcewide potential emissions, minus creditable decreases.

Net emissions =
increase

potential new       +
project emissions

source-wide              -
potential emissions

source-wide emission
decreases
(creditable decreases)

The preliminary net emissions increases for each pollutant for the
proposed expansion at the Brown Station Road Landfill are listed in Table
2-5.
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Table 2-5 Projected Net Emissions Increases for VOC and NOx for the Brown
Station Road Landfill Expansion

Pollutant Net Emissions Increase (tpy)

VOC 14.25

NOx 30.71

The proposed modification is subject to nonattainment NSR review for
NOx unless restrictions are imposed on the new engines to keep the net
emissions increase below 25 tpy.

If the project is subject to nonattainment NSR, Prince George’s County
would be required to meet the following conditions of Maryland’s air
regulations (COMAR 26.11.17.03):

1. Prince George’s County must certify that all existing major
stationary sources that it owns and operates in Maryland are in
compliance with all applicable emission limitations or with an
approved federally enforceable plan for compliance;

2. The proposed major modification must apply the Lowest
Achievable Emission Rate (LAER) level of pollution control;

3. Prince George’s County must obtain NOx emission reductions
(offsets) from existing sources in the area of the proposed
modification at a ratio of 1.2 to 1 to demonstrate a positive net air
quality benefit;

4. Prince George’s County must demonstrate that the emission offsets
will provide a positive net air quality benefit in the affected area,
for some pollutants, this is done through the use of air quality
dispersion modeling; however, sources of NOx and VOC in ozone
nonattainment areas do not traditionally model to determine ozone
impacts; and

5. Prince George’s County must conduct an analysis of alternative
sites, sizes, production processes, and environmental control
techniques for the proposed source, demonstrating that the benefits
of the proposed source significantly outweigh the environmental
and social costs imposed as a result of its location, construction, or
modification.
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2.3.2.2 Restrictions  Necessary to Avoid New Source Review

To avoid triggering NSR, Prince George’s County could accept a
limitation to restrict the net emissions increase for NOx to less than 25 tpy.
This could include restrictions on the total amount of gas that could be
combusted in the engines.  Rather than be limited to run hours, the
County is proposing to limit power output from the engines, since power
output directly corresponds to emission rates.

 Engine brake horsepower cannot be measured directly in this installation,
however, the conversion of mechanical energy into electrical energy can
be measured through electrical metering.  The County has demonstrated
that electrical output of the unit corresponds to the engine brake
horsepower (Statoil, 1999c).  Therefore, tracking electrical output
effectively tracks total engine brake horsepower, which is correlated with
an emission rate.  This limit on power output to limit NOx emissions has
been included as a recommended condition for PSC consideration in
issuance of the Brown Station Road Landfill CPCN Final Order (see
Section 6.0).

To ensure that the emissions limit is met, Prince George’s County would
be required to conduct testing and recordkeeping activities to ensure that
electrical output is an adequate indicator of NOx emissions.  These
activities will include conducting initial performance (stack) testing,
collecting and recording operational data (power output), and collecting
and recording routine emissions and operations data for each of the new
engines.

2.3.2.3 Meeting New Source Review

Should the project trigger NSR, Prince George’s County must meet the
five conditions listed in Section 2.3.2.1.

The evaluation of LAER for the internal combustion engines involves
researching control options for the engines.  Two examples of LAER for
internal combustion engines using landfill gas as a fuel were documented
in EPA’s RACT/BACT/LAER Clearinghouse database.  According to case
numbers NJ-0021 and NJ-0022, LAER for a 3.8-MW internal combustion
engine using landfill gas as a fuel was 1.00 grams per bhp-hour, with no
add-on control.  The emission rate of the proposed 1.05-MW engines is
0.609 grams per bhp-hour.  It is likely that Prince George’s County could
petition that LAER for the proposed engines is 0.609 grams per
brakehorsepower-hour, with no control.
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Prince George’s County would need to acquire approximately 36.8 tons
(30.7 tons multiplied by a 1.2 ratio) of NOx emission reduction credits
(ERCs).  Prince George’s County is classified as a serious ozone
nonattainment area; therefore, the ERCs must be acquired from areas
classified as serious or severe nonattainment.  The State of Maryland does
not have a formal process for obtaining ERCs.  ERCs can be acquired from
sources in Maryland or from out-of-state sources (most likely
Pennsylvania or New Jersey).  The cost of ERCs varies with the market
and typically ranges from $2,000 to $4,500 per ton.

MDE requires Maryland sources purchasing ERCs from neighboring
states to demonstrate that the ERCs are available under state and federally
enforceable limitations or are the result of the permanent shutdown of a
source of NOx emissions.  Prince George’s County would have to
demonstrate that the emissions offsets will provide a positive net air
quality benefit in the affected area.  As ozone is a regional issue, MDE
does not require modeling to demonstrate the positive net air quality
benefit provided the offsets are obtained within the 13 states in the
Northeast Ozone Transport Committee Region.

The states of Pennsylvania and New Jersey have NOx ERCs available that
meet MDE’s criteria.  Prince George’s County would be required to obtain
the NOx ERCs simultaneously with the CPCN application process and
submit a letter report to the MDE documenting the acquisition of the
ERCs.  Prince George’s County can purchase the ERCs from a broker.

2.3.2.4 Proposed Restrictions to Avoid NSR

Prince George’s County has agreed to take a limit on the engines which
will result in net NOx emissions increases of less than 25 tpy to avoid
triggering nonattainment NSR.  The County will meet this requirement by
limiting the power output from the engines which is directly correlated to
pollutant emission rate.  As described in Section 2.3.2.1, the permanent
shutdown and removal of the engine driven gas compressors will result in
NOx emissions credits of 4.2 ton per year.  Accounting for this credit, the
four engines proposed for Brown Station could emit 29.1 tpy of NOx and
remain under NSR levels.

The engine manufacturer guarantees a NOx emission rate of 0.61 g/bhp-
hr, which as presented in Table 2-4, is equivalent to a NOx emission rate of
34.91 tpy if all four of the proposed engines were to run at full load 24
hours per day, 365 days per year.  The four units combined are capable of
generating 36,792,000 kW-hr of electricity annually.  To ensure that
emissions from the engines do not exceed 29.1 tpy, the engines could
produce a maximum of 30,656,717 kW-hr of electricity annually.  This
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electrical output is based on the manufacturer’s published bhp, and
published generator efficiency (Curtis, 1999a).  A limit on electrical
generation is recommended at 30,656,000 kW-hr/yr.  Calculations to
support the electrical generation limit are provided in Appendix B.

To ensure that electrical output is an appropriate parameter to monitor to
ensure compliance with the NOx emissions limitation, it is recommended
that the County be required to:  1) conduct performance testing, with
simultaneous monitoring of electrical output, after start-up to verify the
0.61 g/bhp-hr emission factor; and 2) continuously monitor electrical
output, sum output monthly, and determine NOx emissions, on a ton per
year basis, on a rolling 12-month average.

2.4 NAAQS COMPLIANCE DEMONSTRATION

To evaluate impacts to ambient air quality, emissions from the combustion
of the landfill gas in the electrical generation system were evaluated for
compliance with the NAAQS for each regulated pollutant emitted from
the engines.  Current NAAQS for NO2, CO, SO2 and PM10, defined by
federal regulations (40 CFR 50), are shown in Table 2-6.  The significant
impact levels (SILs) for these pollutants are also provided in the table.
SILs have been established by EPA to serve as an initial test of air quality
impacts.  Predicted impacts less than the SILs are considered low enough
that no threat to the NAAQS is present due to the sources being evaluated
by dispersion modeling analyses, and generally additional analyses
relative to attainment of the NAAQS are not required.  Impacts greater
than the SILs need to be evaluated to determine whether additional
modeling or analysis is necessary to demonstrate NAAQS attainment.

Other criteria pollutants for which NAAQS have been defined, including
lead (Pb) and ozone, are not emitted from this source in significant
quantities.  Ozone, while not emitted directly, is formed by reactions of
hydrocarbons and nitrogen oxides in the presence of sunlight.  Ozone is a
regional pollutant, in that the effects of individual sources are not
ordinarily distinguishable from the effects of literally thousands of sources
of ozone precursors such as NOx and hydrocarbons.  Therefore, emissions
of NOx from the present combustion sources were assessed in terms of
impacts on the NAAQS for NO2, and not as an ozone precursor.

Maximum hourly emissions from four proposed engines to be installed to
generate electricity were considered in the NAAQS evaluation.

NAAQS for PM2.5 and ozone are also listed in Table 2-6 for completeness;
however, evaluations are not necessary.
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Table 2-6 National Ambient Air Quality Standards and Significant Impact Levels

Pollutant Averaging
Time

Significant Impact
Level (SIL)

NAAQS

Nitrogen Dioxide Annual 1.0 100 (0.053 ppm)

Carbon Monoxide 8-hour 500 10,000 (9 ppm)

1-hour 2000 40,000 (35 ppm)

Sulfur Dioxide Annual 1.0 80 (0.03 ppm)

24-hr 5.0 365 (0.14 ppm)

3-hr 25.0 1300 (0.5 ppm)

PM10 Annual 1.0 50

24-hr 5.0 150

Other pollutants for which NAAQS have been established but evaluations are not necessary

Ozone 1-hr N/A 235 (0.12 ppm)

8-hr N/A 156 (0.08 ppm)

PM2.5 24-hr N/A 65

Annual N/A 15

Source:  40 CFR 50; all values are shown in µg/m3 except as noted

2.4.1 NAAQS Modeling

To demonstrate compliance with these air quality standards, emissions
from the four proposed engines were modeled using version 3.0 of the
Industrial Source Complex model (ISCST3), an EPA-approved model.  For
purposes of this evaluation, maximum emissions (full operation 24 hours
per day, 365 days per year) were used as model inputs to predict the
worst-case ambient concentrations.  Emissions were modeled as
continuous releases and were based on the engine specifications provided
by the manufacturer.  Table 2-7 includes the pollutant loadings and the
stack and exhaust gas conditions used as inputs to the model.

Each engine has a separate exhaust stack.  The model inputs for each
stack, including stack diameter, gas velocity, gas temperature and gas
pollutant loading (lb/hr), are identical.
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Table 2-7 Stack Parameters for Each Engine

Parameter Model Inputs (English Units) Model Input (Model Units)

NOx Emission Rate 1.99 lb/hr 0.251 g/s

CO Emission Rate 8.82 lb/hr 1.11 g/s

SO2 Emission Rate 0.064 lb/hr 0.008 g/s

PM10 Emission Rate 0.328 lb/hr 0.041 g/s

Stack Height Above Ground 30 ft 9.14 m

Diameter of Stack 14 in 0.36 m

Exhaust Temperature 810°F 705 K

Exit Velocity 8,260 ft3/min 41.96 m/s

Source:  Emissions data from engine specifications provided by Curtis Engines.

ISCST3 was run with each of the most recent five years of meteorological
data available from a proximate location.  For this assessment, surface
data from the Baltimore-Washington International Airport, and upper air
data from Dulles Airport for 1991-1995 were used.  The model was run to
generate pollutant concentrations as follows: annual concentrations of
NO2; 1-hr and 8-hr concentrations of CO; 3-hr, 24-hr, and annual
concentrations of SO2; and annual and 24-hr concentrations of PM10.

Table 2-8 summarizes the maximum concentrations predicted for each
averaging period for each year modeled, for all four engines combined
based on the input parameters shown in Table 2-7.  Further details
regarding the modeling inputs, downwash evaluation conducted, and
receptor grids are provided in Appendix A.

It should be noted that the total NOx emitted by combustion sources is
only partially converted to NO2 in the atmosphere.  EPA modeling policy
with respect to NOx impacts on the NAAQS for NO2 is to first assume that
all emitted NOx is converted to NO2, and then apply a standard factor of
0.75 to the predicted results to account for partial conversion.  For the
present analysis, the 0.75 conversion factor was not applied since the
impacts (assuming full conversion) were relatively small.
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Table 2-8 Maximum Predicted Concentrations from ISCST3 (µg/m3)

Pollutant
Time

Averaging
Maximum
Over 5 yrs* 1991 1992 1993 1994 1995

NO2
Annual 1.44 1.44 1.44 1.26 1.29 1.34

CO 8-hour 278.44 194.45 260.14 278.44 170.40 185.16

1-hour 495.56 495.56 413.76 413.76 480.66 414.10

SO2 Annual 0.05 0.05 0.05 0.04 0.04 0.04

24-hr 1.05 0.58 1.05 1.02 0.71 0.64

3-hr 2.44 1.82 2.22 2.44 1.69 1.67

PM10 Annual 0.24 0.24 0.24 0.21 0.21 0.22

24-hr 5.41 2.99 5.41 5.27 3.68 3.28

*  Bold indicates modeled concentration greater than SIL

The model predictions are first compared to the SIL appropriate for each
pollutant and averaging period, as an initial test of air quality impacts.
Model results show that predicted impacts are below the SILs for all
pollutants and averaging periods, except for annual average NO2 and 24-
hr average PM10.

2.4.2 Comparison of Modeled Results to Monitoring Data

For those pollutants with predicted concentrations in excess of an
applicable SIL, ambient monitored (measured) concentrations are added
to the predicted impacts to ensure that the NAAQS are not exceeded.
Monitored concentrations represent existing air quality, and adding these
concentrations to predicted values provides a conservative (upper-bound)
test of total air quality when these units are in operation.  In the discussion
below, this test is applied to all pollutants and averaging times (even those
less than the SILs) for the sake of completeness.

Ambient monitored concentrations recorded at state-run monitoring
stations near the landfill site have been identified and are summarized in
Table 2-9.  The data summarized in this table represents maximum
recorded values for the time period 1994-1998.  Since maximum predicted
impacts from the four engines occur in areas close to the landfill that are
relatively isolated from large concentrations of urban sources, the closest
monitoring station with a “suburban” designation was identified for each
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pollutant.  The city in which each monitoring station is located is indicated
in Table 2-9.  Maximum predicted values over five years, along with the
SIL and NAAQS, are repeated in this table for comparison.

Table 2-9 Maximum Predicted Concentration Comparisons

Pollutant
Time

Averaging
SIL

(µg/m3)
NAAQS
(µg/m3)

Maximum
Modeled

Concentration
(µg/m3)

Maximum
Monitored

Concentration
(µg/m3)

Monitoring
Station Location

City (County)

NO2 Annual 1.0 100 1.44 45.30 Essex (Baltimore)

CO 8-hour 500 10,000 278.44 8,111 Bladensburg
(Prince George’s)

1-hour 2000 40,000 495.56 12,457 Bladensburg
(Prince George’s)

SO2 Annual 1.0 80 0.05 21.30 Riviera Beach
(Anne Arundel)

24-hr 5.0 365 1.05 101.70 Riviera Beach
(Anne Arundel)

3-hr 25.0 1300 2.44 293.80 Riviera Beach
(Anne Arundel)

PM10 Annual 1.0 50 0.24 23.30 Suitland-Silver Hill
(Prince George’s)

24-hr 5.0 150 5.41 80.0 Suitland-Silver Hill
(Prince George’s)

Source of monitored concentrations: AIRS web site (EPA, 1999).

The geographic distribution of predicted air quality impacts is shown in a
series of figures.  Figure 2-1 illustrates annual average concentrations of
NOx predicted by ISCST3 with 1991 meteorology.  Figures 2-2 and 2-3
illustrate the spatial distribution of maximum model predicted short-term
concentrations: 8-hr CO concentrations in Figure 2-2, and 24-hr PM10

concentrations in Figure 2-3.  Model results for each pollutant are
discussed in the following sections.

2.4.2.1 Nitrogen Dioxide

The maximum predicted NO2 concentration at any receptor over five
years of meteorology is 1.44 µg/m3.  This predicted value is greater than
the SIL for NO2 of 1.0 µg/m3; however, the sum of predicted and
monitored background concentrations (1.4 + 45.3 = 46.7) is still far below
the NAAQS of 100 µg/m3.  The area where concentrations greater than the



-5000 -4000 -3000 -2000 -1000 0 1 00 0 2 00 0 3 00 0 4 00 0 5 00 0
-5 000

-4 000

-3 000

-2 000

-1 000

0

1 00 0

2 00 0

3 00 0

4 00 0

5 00 0

0 20 40 60 80 10
0

12
0

14
0

16
0

18
0

20
0

22
0

24
0

26
0

28
0

E leva tion  sc ale  in  fee t

Pl ot  co or din ates  a re i n  m et ers  r el at iv e  to  U TM  3 4 4 9 3 5E ,  4 3 01 1 4 0 N .

F ig u re  2 -1  B ro w n S ta ti on  L an d fill A n n u a l N O 2  C o n ce n tra t io ns  -  1 9 91  M e te o ro lo g y

2 0 2

5 5 6

2 0 2

4

2 2 3

3 0 1

4 0 8

B
row

n  S ta tion  R
d .

C onc en tr a tion s in  µg /m 3

S IT E

=  railro a d



- 50 00 - 40 00 - 30 00 - 20 00 - 10 00 0 1000 2000 3000 4000 5000
-50 00

-40 00

-30 00

-20 00

-10 00

0

1 0 00

2 0 00

3 0 00

4 0 00

5 0 00

0 20 40 60 80 10
0

12
0

14
0

16
0

18
0

20
0

22
0

24
0

26
0

28
0

E leva tion  sc ale  in  fee t

P lot  c o or di n at es  a re  i n  m eters  r e la t iv e to  U TM  3 4 4 9 3 5E ,  4 3 01 1 4 0 N .

F ig u re  2 -2  B ro w n S ta tion  L a nd fil l 8 -H ou r  C O  C o n ce n tra tion s  - 1 99 3  M ete o ro lo g y

2 0 2

5 5 6

2 0 2

4

2 2 3

3 0 1

4 0 8

B
row

n  S tatio n  R
d .

C o nc en tr a tion s in  µg /m 3

S IT E

=  railro a d



-5000 -4000 -3000 -2000 -1000 0 1000 2000 3000 4000 5000
-5000

-4000

-3000

-2000

-1000

0

1000

2000

3000

4000

5000

0 20 40 60 80 10
0

12
0

14
0

16
0

18
0

20
0

22
0

24
0

26
0

28
0

E le vatio n  s ca le in  feet

P lo t  co o rd i n at es  are  in  m et ers  re la tiv e  to  U T M  3 4 4 93 5 E , 4 30 1 1 4 0 N.

F ig ur e 2 -3  B r o w n  S ta tio n  L a n d fill 24 -H o u r P M 10 C on c e ntr atio n s  - 19 9 2  M ete o ro lo gy

2 02

5 56

2 02

4

2 23

3 01

4 08

B
row

n  S tatio n  R
d .

C o nc entr ati on s in  µg /m 3

SI TE

=  railro ad



PPRP-15428.02.01–11/28/0027

SIL are predicted is located approximately 2 kilometers to the east of the
landfill site (as shown in Figure 2-1).  Higher predicted concentrations are
associated with terrain elevations that are approximately 100 feet above
the landfill site base elevation of 100 feet above mean sea level (msl).

2.4.2.2 Carbon Monoxide

Predicted maximum CO concentrations for the 8-hr and 1-hr averaging
periods are 278.44 and 495.56 µg/m3, respectively.  These predicted
concentrations are below the SILs.  Predicted concentrations added to
monitored values result in total concentrations less than the NAAQS.
Figure 2-2 shows that the highest 8-hr concentrations for CO for 1993
meteorology (1993 yielded the highest 8-hr CO concentration) occurred
approximately 200 meters to the west of the plant.  Based on an
examination of the meteorological data corresponding to the high
predicted impacts, these impacts occurred under very high wind speed
conditions (greater than 10 m/s) with persistent direction from the east.

2.4.2.3 Sulfur Dioxide

Maximum predicted concentrations of SO2 at any receptor over the five
years of meteorology are 0.05, 1.05, and 2.44 µg/m3 for the annual, 24-hr
and 3-hr averaging periods, respectively.  Each of these concentration
values are well below the respective SIL, and when predicted
concentrations are added to monitored background values, the resulting
sum is substantially less than the NAAQS.  As such, no plot of the
maximum predicted concentrations was prepared.

2.4.2.4 Particulate Matter

PM10 predicted concentrations were 0.24 and 5.41 µg/m3, annual and 24-hr
maximum.  The maximum annual average predicted concentration is less
than the SIL of 1.0 µg/m3; however, the maximum 24-hr average
predicted concentration is greater than the SIL of 5.0 µg/m3.  As with the
other pollutants modeled in this analysis, when predicted concentrations
are added to monitored background values, the resulting sum is
substantially less than the NAAQS.  Figure 2-3 shows that maximum PM10

concentrations occur within two hundred meters of the landfill site;
beyond this distance, concentrations are well below the SIL.  The
maximum PM10 impacts occur under similar meteorological conditions as
the 8-hr CO impacts, namely, high wind speeds and persistent wind
directions.
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Overall, the modeling results indicate that predicted maximum ambient
air concentrations of NO2, CO, SO2, and PM10, based on maximum engine
emissions, do not adversely impact the NAAQS for these stack pollutants.

As a condition for the project, short-term emissions limit on all criteria
pollutants from each engine based on 100% load, must be met to ensure
NAAQS are not exceeded.  These limits include:

NOx: 1.99 lb/hour;
CO: 8.83 lb/hour;
PM10: 0.33 lb/hour;
SOx: 0.07 lb/hour; and
VOC: 0.82 lb/hour.

Refer to Section 6.0 for specific CPCN conditions.

2.5 ADDITIONAL APPLICABLE AIR REGULATIONS

Several additional air regulations apply to the operation and emissions of
the electrical generation system to be installed at the Brown Station Road
Landfill.  These regulations limit the emissions of particulate matter,
visible emissions, nuisance pollutants, and odor from the engines.  In
addition, due to the potential NOx emission rate of the four engines,
annual combustion analyses are required to be conducted to ensure that
the engines are operated at the most efficient level to minimize emissions.
Based on currently available data, the proposed electrical generating
system will meet all requirements of applicable air regulations.

The recommended license conditions in Section 6.0 of the Environmental
Review report include emissions limitations and other requirements to
meet applicable regulations.

2.6 SUMMARY OF AIR QUALITY EVALUATION

Prince George’s County has agreed to take a limit on the engines which
will result in a net NOx emissions increase of less than 25 tpy to avoid
triggering nonattainment NSR.  Overall, the modeling results indicate that
predicted maximum ambient air concentrations of NO2, CO, SO2, and
PM10, based on maximum engine emissions, do not adversely impact the
NAAQS for these stack pollutants.

Refer to Section 6.0 for CPCN conditions.
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3.0 NOISE IMPACTS

This licensing review incorporates an evaluation of noise impacts to
ensure compliance with State regulations.  The analysis of potential noise
impacts focuses on the potential for sound pressure from generating
equipment to exceed numerical limitations at the landfill property
boundary.  PPRP has utilized information provided by Statoil to estimate
noise levels at the property boundary, and has compared those levels to
the relevant State limits.  Based on the available data, we conclude that the
proposed units will be able to operate in compliance with all applicable
noise requirements.  PPRP has drafted a recommended licensing condition
to require post-construction noise monitoring at the site, to verify the
noise emissions from the operating units and to ensure regulatory
compliance.

3.1 SUMMARY OF REGULATORY REQUIREMENTS

Maryland State noise regulations specify maximum allowable noise levels,
shown in Table 3-1 (COMAR 26.02.03).  The maximum allowable noise
levels specified in the regulations vary with zoning designation and time
of day.  Maximum allowable noise levels for residential areas are 55 dBA
(A-weighted decibel scale) for nighttime hours and 65 dBA for daytime
hours.

Table 3-1 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
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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.

3.2 ESTIMATES OF NOISE EMISSIONS FROM THE GENERATING
EQUIPMENT

The applicant provided PPRP with noise specifications from the vendor of
the engine/generators.  Each engine is expected to generate 105 dBA in
mechanical noise, in addition to 85 dBA from the exhaust stack which
includes reduction from the silencer (Boulden, 1999).  In addition, the
mechanical noise will be mitigated by the building enclosure (Statoil,
1999b).  Using estimation methods developed by the Edison Electric
Institute, and accounting for noise mitigation from the building itself,
PPRP estimated that mechanical noise from all four engines will result in a
noise level that will not exceed 84 dBA at a point 30 feet away from the
building.  The four exhaust stacks will contribute no more than an
additional 91 dBA at that point (Edison, 1984).

Using this information, PPRP estimated the noise that would result at
various receptors surrounding Brown Station Road Landfill when all four
engines are operating.  The locations of greatest interest are the receptor to
the southwest, where the nearest residence to the proposed generating
unit is located; the receptor to the southeast, which represents the next
closest residence; and the property boundary to the east, which represents
the closest property boundary.  These locations are shown on Figure 3-1.

Noise impacts at varying distances were calculated using the following
formula:

Lp2 = Lp1 - 20 log (r2/r1)

where:

Lp1 is the known sound pressure level at one point;

r1 is the distance from that point (where Lp1 is known) to the noise
source;

Lp2 is the (unknown) sound pressure level at the point of interest;

r2 is the distance from the noise source to the point of interest.

Based on these calculations and the noise specifications provided, the
engines are expected to produce the noise levels given in Table 3-2.
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Table 3-2 Calculated Noise Levels at Brown Station Road Landfill Receptor
Locations

Receptor Location
Approx. Distance from

Proposed Generating Units Calculated Noise Level

Southwest 2,200 feet 54.18 dBA

Southeast 3,600 feet 49.90 dBA

East 2,300 feet 53.79 dBA

These estimates only consider distance spreading; they do not take into
account the noise reductions that would be caused by any natural barriers
between the noise sources and the receptors.  Vegetative cover (trees and
shrubbery) between the landfill and the southwest, southeast, and east
receptors would be expected to further reduce noise levels from the
landfill.

It should be noted that no data are available on existing ambient noise
conditions.  Because the landfill is located in a relatively quiet,
predominately rural setting, it is likely that background noise is lower
than the nighttime residential standard of 55 dBA.  The additional noise
contribution of 49 to 54 dBA at the nearest residential receptors is not
expected to create a noise exceedance at any property boundary.  This
conclusion will be verified by direct measurements while the units are
operating, a condition recommended for incorporation into the Final
Order.  The post-construction monitoring should include measurements
of background noise while the new units are not running, to allow an
estimate of the actual noise contributed by the new engines.

3.3 CONCLUSIONS

The available information indicates that the proposed units will be able to
operate in compliance with all applicable noise regulations.   As indicated
in the recommended licensing conditions (see Section 6.0), the applicant
shall take the necessary precautions to comply with the State noise limits
contained in COMAR 26.02.03.
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4.0 TERRESTRIAL, ECOLOGICAL, GROUND WATER AND SURFACE
WATER IMPACTS

Two site inspections of the Brown Station Road Landfill were performed
by PPRP in Winter 1998 and Spring 1999 to determine the environmental
setting and identify sensitive resources that may be impacted by the
proposed New Generator Building.  The location of the proposed
expansion is within the landfill property, adjacent to the existing
Compressor Building.  The Compressor Building is located close to the
Brown Station Road entrance to the landfill, within the developed portion
of the landfill.  The proposed New Generator Building will be sited on an
existing field and parking area located beside the existing Compressor
Building.  The building site is not visible from Brown Station Road due to
the presence of an earthen berm south of the existing Compressor
Building that has been landscaped.

The surrounding area within the landfill property is composed primarily
of landfill cells, with managed surface water drainage ponds (i.e., surface
water flow from the landfill is managed through a series of canals and
ponds on the property).  The eastern boundary of the landfill is the
Western Branch of the Patuxent River.  Much of the surrounding area is
owned by Prince George’s County, and is not currently planned for
development.  In addition, northwest of the landfill there is a small
natural heritage area, a portion of Western Branch Park.  Within the
landfill, the primary habitat is mowed grasses with wooded areas
surrounding the boundaries and along the Western Branch.  The
management of the landfill cells has allowed for control of the site
drainage and topography.

4.1 TERRESTRIAL AND ECOLOGICAL IMPACTS

4.1.1 Wildlife, Vegetation, and Habitat

Site inspections by PPRP indicate that the Brown Station Road Landfill has
minimal habitat value for wildlife and plant species.  The area that may
experience impacts from the New Generator Building is developed,
grassy, and does not provide unique or high-quality habitat as compared
to the surrounding vicinity, which is primarily wooded and
residential/agricultural, but provides substantial undeveloped space.  No
vegetation beyond currently mowed grasses will be lost due to the
construction or operation of the expanded power facility.  The portions of
the Brown Station Road Landfill and its surrounding area that do offer
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wildlife habitat are spatially isolated from the project location and will not
experience long-term changes as a result of the expansion of the facility,
such as decreased area, or noise, air, or surface water impacts.  Short-time,
temporary impacts from the construction of the facility are also unlikely
since any wildlife that utilizes the area on or near the landfill is already
exposed to heavy vehicle traffic (dump trucks and other landfill support
vehicles) and no major increase is likely to occur as a result of the new
power facility.  Any potential impacts to habitat, vegetation, or wildlife
due to the construction of the new facility will be mitigated by the Best
Management Practices that contractors will follow during construction
activities.  Such Practices include limiting hours of operation to daytime,
when ambient noise and human activity levels are higher, minimizing the
area of impact by using a local construction staging area, and minimizing
the vegetation that may be lost during construction.

4.1.2 Threatened and Endangered Species

The Endangered Species Act, along with subsequent amendments,
requires that any group’s actions avoid jeopardizing the continued
existence of federally listed threatened and endangered species, or the
destruction or adverse modification of designated or critical habitat.
Maryland’s Nongame and Endangered Species Conservation Act provides
similar guidance.  The Maryland DNR’s Threatened and Endangered
Species list (COMAR 08.03.08) identified those species afforded legal
protection within the State.  A Threatened and Endangered Species search
through the Maryland Wildlife and Heritage Program database indicates
that no federally listed Threatened or Endangered Species live on or near
the Brown Station Road Landfill (i.e., within the same watershed).  Two
state-listed fish, the stripeback darter (MD – extirpated) and the glassy
darter (MD – endangered), have been documented in the Western Brach
watershed.  Six state-listed plants have been documented in the
watershed, although none on the Brown Station Road Landfill site.  Only
one area in the vicinity of the landfill was documented as a Maryland
Natural Heritage Area, nearly 2 miles northwest of the landfill, north of
the Southwestern Branch of the Patuxent River.  No record of federal or
state rare, threatened, or endangered species at the project site have been
noted in any landfill records or have been observed on site throughout the
history of the landfill.
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4.2 GROUND WATER IMPACTS

The landfill facility draws its own cooling water supply from wells on site.
Potable water is supplied by the County.  Ground water is monitored for
potential impacts from the landfill throughout and surrounding the
landfill cells.  No additional production wells will be added for the
proposed expansion, and the pumping rate of existing wells is not
designated to increase; therefore, no impacts to ground water are
anticipated.

4.3 SURFACE WATER AND DRAINAGE IMPACTS

One large surface water body, the Western Branch of the Patuxent River,
is present along the north-northeast boundary of the landfill property.
Additional drainage ponds are present and provide storm water retention
and sediment control for the facility.  Drainage throughout the landfill site
is controlled by landscaping of the landfill cells.  Currently, the retention
ponds are dredged periodically to maintain sufficient sediment control.

The construction of the proposed New Generator Building will not
significantly impact storm water runoff since the site is located in part of
the facility that is relatively flat and already supports a gravel storage area
and mowed grass field.  Construction of the new building on the site will
create an incremental increase in impervious surface - therefore, surface
water runoff is expected to increase minimally.  Current drainage in this
portion of the site is managed through rock-lined drainage ditches that
connect to an operational storm water retention pond, which will not be
altered by the proposed construction.  The ponds are operated under an
existing storm water permit, and future management in accordance with
proper permitting is anticipated.  The ponds are adequate to handle any
additional runoff generated by the proposed New Generator Building.
No impacts to surface water or drainage are anticipated by the proposed
expansion.

4.4 WETLANDS IMPACTS

Although no formal wetland delineation of the site has been conducted,
site visits in winter and spring by PPRP provided a rough estimate of
potential wetland habitats located on the Brown Station Road Landfill.
Across Brown Station Road from the landfill site, to the southwest of the
road, is a large, constructed wetland that is owned by Prince George’s
County.  There appear to be several areas that support wetlands
throughout the landfill property, most directly surrounding drainage
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ponds and channels, located adjacent to the base of the landfill cells, to the
north of the portion of the site proposed for construction.  None, however,
are located in the portion of the site that will be developed for the New
Generator Building.  Construction of the new facility is not anticipated to
directly or indirectly (i.e., through changing surface water runoff) impact
potential wetland areas on the site.

4.5 SUMMARY

The Environmental Review of existing and projected terrestrial, ecological,
ground water, and surface water conditions at the Brown Station Road
Landfill show no significant impacts will result from the proposed
expansion of power generation facilities at the site.  In summary, the
following conclusions can be made:

•  Building expansion areas will be located on a currently developed
portion of the site, thereby eliminating potential wildlife or habitat
impacts;

•  No additional ground water will be utilized by the proposed new
operations and ground water is currently monitored by the landfill;

•  A minor change is expected in the amount of storm water runoff due
to a small increase in impervious surface, but current storm water
management techniques are sufficient to accommodate this expansion;
and

•  Construction activities will employ Best Management Practices to
reduce or eliminate any temporary impacts to wildlife and the
environment.

Because no significant terrestrial, ecological, surface water, or
groundwater impacts are anticipated as a result of the proposed activities,
no proposed CPCN conditions are necessary and none have been included
in Section 6.0.
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5.0 SOCIOECONOMIC, AESTHETIC, AND CULTURAL RESOURCE
IMPACTS

The Brown Station Road Landfill is located in Planning Area 79 of the
Subregion VI Study Area of Prince George’s County (MNCPPC, 1994b),
within a perimeter roughly defined by Turkey Branch, Western Branch
and Brown Station Road.  The site is adjacent to Planning Area 78
(Mellwood-Westphalia), to the southwest of Brown Station Road.
Surrounding land uses are mixed, and include the University of Maryland
Tobacco Experimental Farm, Ramblewood subdivision, a PEPCO
transformer yard substation, and an auto salvage yard (MNCPPC, 1994b).
Areas to the south are primarily public or quasi-public lands owned by
the County.  Some single-family residences are scattered along the south
side of Brown Station Road, with the closest being less than one-half mile
from the proposed location on the landfill site for development
(MNCPPC, 1994a).  Over the last few years, Prince George’s County has
purchased several residences near the landfill, demolishing them or
converting them to administrative offices.

The Brown Station Road Landfill property and most adjacent lands are
zoned O-S: Open Space (MNCPPC, 1994b).  Residential subdivision
development is taking place about one mile east of the landfill along
Brown Station Road, near Upper Marlboro.  The county has changed the
zoning of some nearby properties from Residential-Estate to Rural
Residential (MNCPPC, 1994b), increasing permitted residential densities,
but these areas are at least one mile from the proposed site for the new
generators.

Traffic near the site flows along Brown Station Road.  This is a two-lane
collector within an 80-foot right-of-way linking Upper Marlboro to White
House Road.  The road has a bituminous asphalt surface for two 12-foot
lanes and gravel shoulders.  The posted speed limit near the Brown
Station Road Landfill is 50 mph.  No traffic counts are available in the
vicinity of the landfill, but according to county traffic planners, the
average annual daily traffic (AADT) on Brown Station Road, between
John Rogers Boulevard and Old Marlboro Pike, was 6,680 vehicles in 1995,
indicating moderate traffic volumes pass the proposed site.

The Historic Sites and Districts Plan, 1992 identifies three historic sites
within two miles of the proposed site for the Generator Building.
Woodlawn (79-57) is a three-story frame dwelling located approximately
1,000 feet south of Maryland Route 202.  It was built between 1852 and
1855 in the Greek Revival style and underwent extensive renovation in
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1938.  It is significant because of its architecture and because of its
association with the Beall and Zantzinger families, both important in the
history and development of Prince George’s County (MHT, 1981a).
Oakland is a three-part frame gable-roof dwelling located on Brooke Lane,
and is a good example of a Greek Revival style plantation house that was
expanded by telescoping (MHT, 1981b).  It is considered to be an integral
part of the historic Clagett Agricultural Area, which is about one mile
south of the landfill.  Also associated with the Clagett family is Navajo, an
excellent example of Victorian vernacular architecture with Italiantate
detail (MHT, 1974).  Located on Ritchie-Marlboro Road, it is considered to
be an important element of the Clagett Agricultural Area west of Upper
Marlboro.

Views of the landfill from Brown Station Road are obscured by 15 to 20
foot berms constructed along its perimeter.  Along most of its length,
berms are topped by mature coniferous trees, which shield the landfill
cells from passing motorists.  Views of the landfill are screened least along
Brown Station Road in the vicinity of the administrative entrance to the
facility due to reduced vegetative screening, which may be attributable to
electric and telephone tie-ins to utility lines in the Brown Station Road
right-of-way.

Socioeconomic impacts from construction of the generation facility are
expected to be minimal.  Construction activities at the site would be
confined to site preparation, construction of a Generator Building,
construction of 30-foot high exhaust stacks, installation of generators,
connection to the electric grid, and replacement of gas compressors.  Most
components for the facility would be manufactured outside of Maryland.

No significant aesthetic impacts from facility construction and operation
are expected, although minor visual impacts from the Generator Building
and stacks are possible.  The height of the building is estimated to be 20
feet, with 14-inch diameter stacks extending another 10 feet.  Given the
sparseness of vegetation on earth berms along Brown Station Road in the
vicinity of the proposed building site, the tops of the stacks might be
visible to eastbound traffic along Brown Station Road, although views will
be intermittent and extremely brief.  After construction is complete, the
County should assess the need for and feasibility of planting additional
trees atop the berm along Brown Station Road to ensure that the facility is
screened from public view.  No historic sites inventoried by the Maryland
Historical Trust are at risk of being impacted by construction or operation
of the facility.
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6.0 RECOMMENDED LICENSING CONDITIONS

PPRP has coordinated, with input from the Departments of Environment,
Agriculture, Transportation, Business and Economic Development and
Natural Resources, the Office of Planning and the Maryland Energy
Administration, an environmental review of the proposed landfill gas to
energy project at Brown Station Road Landfill.  This evaluation was
prepared by PPRP in close cooperation with Prince George’s County for
inclusion as part of Prince George’s County’s CPCN application to the
Maryland PSC, and has been conducted in accordance with requirements
of PSC regulations for the construction of electrical generation equipment.

The States evaluation indicates that based on the available information for
this application of converting landfill gas to energy, this project will not
result in any significant adverse environmental impacts.  A limit on the
annual emissions of NOx is proposed so as to exempt Prince George’s
County from the requirements of nonattainment New Source Review
(NSR).  Several federal and state air pollution control regulations which
apply to the operations of the engines are recommended to the PSC for
inclusion as conditions of the Final CPCN Order.  Based on available
emissions data, the engines will be in compliance with the applicable
regulations.  Post-construction performance sampling is recommended for
key pollutants to verify emissions estimates and ensure compliance with
emissions standards.

An evaluation of the noise impacts from the engines was conducted using
the limited available noise specifications from the engine manufacturer
and building designer.  The evaluations indicate that the noise levels from
the engines will comply with the applicable noise limits.

No other impacts to water quality, terrestrial or biological resources, or
socioeconomic, aesthetic, or cultural resources will occur since minimal
construction will be required to install the electrical generation system.
The system will be located within the New Generator Building adjacent to
the existing Compressor Building onsite.  With the exception of air
emissions, there will be no new discharges to the environment from the
operation of the engines.

Based on the State’s evaluation, the following licensing conditions are
proposed for consideration by the PSC for incorporation into the Final
Order for the proposed electric generation project.
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General Requirements

1. Except as otherwise provided for in the following provisions, the
application for the Certificate of Public Convenience and Necessity
(CPCN) is considered to be part of this CPCN (certificate) for the
Prince George's County Brown Station Landfill Project.  The
application consists of the original application received by the
Maryland Public Service Commission (PSC) on March 22, 2000.
Construction and operation of the facility shall be undertaken in
accordance with the CPCN application and subsequent
amendments.  If there are any inconsistencies between the
certificate conditions specified below and the application, the
conditions in this certificate shall take precedence. In the
application, estimates of dimensions, volumes, emission rates,
operating rates, feed rates and hours of operation are not deemed
to constitute enforceable numeric limits except to the extent that
they are necessary to make a determination of compliance with
applicable regulations.

2. If any provision of this certificate shall be held invalid for any
reason, the remaining provisions shall remain in full force and
effect, and such invalid provision shall be considered severed and
deleted from this certificate.

Air Quality Requirements

3. Representatives of the Maryland Department of the Environment,
Air and Radiation Management Administration (ARMA) shall be
afforded access to the Brown Station Landfill property at any
reasonable time to conduct inspections and evaluations necessary
to assure compliance with the certificate.  The Permittee shall
provide such assistance as may be necessary to effectively and
safely conduct such inspections and evaluations by representatives
of the Department, that may include but need not be limited to the
following:

a) inspecting construction authorized under this certificate;

b) sampling any materials stored or processed on site, or any
waste, or discharge into the environment;

c) inspecting any monitoring or recording equipment required
by this certificate or applicable regulations;
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d) having access to or copying any records required to be kept
by this certificate or applicable regulations;

e) obtaining any photographic documentation and evidence;
and

f) determining compliance with the conditions and regulations
specified in the certificate.

4. Construction and operation of the facility shall be undertaken in
accordance with this certificate and shall comply with all applicable
local, State, and Federal regulations, including but not limited to
the following regulations:

a) COMAR 26.11.01.04A which authorizes the Maryland
Department of the Environment to require Prince George's
County to perform testing to determine compliance with an
applicable air quality requirement;

b) COMAR 26.11.01.07C which requires Prince George's
County to report any incidence of excess emissions;

c) COMAR 26.11.02.13A(29) which requires Prince George's
County to have in current effect a State Permit to Operate
from the Maryland Department of the Environment;

d) COMAR 26.11.02.19C  which requires Prince George's
County to maintain records necessary to support the
emission certification;

e) COMAR 26.11.02.19D which requires Prince George's
County to certify the actual emissions of the regulated
pollutants from that source;

f) COMAR 26.11.06.02C(3) which prohibits, from any act of
materials handling or construction, any visible emissions
beyond the property line;

g) COMAR 26.11.06.03D which requires the Permittee to take
reasonable precautions to prevent any particulate matter
from becoming airborne as a result of material being
handled, transported, or stored;
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h) COMAR 26.11.06.08 and .09 which generally prohibits the
discharge of emissions beyond the property line in such a
manner that a nuisance or air pollution is created;

i) COMAR 26.11.09.05B(2) which states that "a person may not
cause or permit the discharge of emissions from any engine,
operating at idle, greater than 10 percent opacity or darker
in shade or appearance than that designated as No. ½ on the
Ringelmann Smoke Chart."

j) COMAR 26.11.09.05B(3) which states that "a person may not
cause or permit the discharge of emissions from any engine,
operating at other than idle conditions, greater than 40
percent opacity or darker in shade or appearance than that
designated as No. 2 on the Ringelmann Smoke Chart."

k) COMAR 26.11.09.05B(4) – Exceptions:

(1) Condition 4(i) does not apply for a period of 2
consecutive minutes after a period of idling of 15 minutes for
the purpose of clearing exhaust system.

(2) Condition 4(i) does not apply to emissions resulting
directly from cold engine start-up and warm-up for the
following maximum periods:

(i)  Engines that are idled continuously when not in
service: 30 minutes; and

(ii)  All other engines: 15 minutes.

(3) Conditions 4(i) and 4(j) do not apply while
maintenance, repair, or testing is being performed by
qualified mechanics.

5. This CPCN constitutes the air quality permit to construct for the
Prince George's County Brown Station Landfill Project. In
accordance with COMAR 26.11.02.04B, the air quality provisions
expire if, as determined by ARMA:

a) Construction is not commenced within 18 months after the
date of issuance;

b) Construction is substantially discontinued for a period of 18
months or more after it has commenced; or
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c) Construction is not completed within a reasonable period of
time after the date of issuance of the certificate.

6. All requirements of this Certificate which apply to Prince George's
County shall apply to all subsequent owners and/or operators of
the facility.  In the event of any change in control or ownership,
Prince George's County shall notify the succeeding owner/operator
of the existence of the conditions in this Certificate and shall send a
copy of that letter to ARMA.

7. The Permittee shall apply to ARMA for a state Permit to Operate at
least 60 days prior to the expected date of intial start-up.
Additionally, the Permittee shall submit a revised Title V operating
permit application within 12 months of the initial start-up of engine
operations.

8. Only collected landfill gas or propane shall fuel the four engines.

9. The short-term emissions from each engine shall not exceed the
following rates:

NOx 1.99 lbs/hr
CO 8.33 lbs/hr
SOx 0.07 lbs/hr
PM10 0.33 lbs/hr
VOC 0.82 lbs/hr

10. The net NOx emissions increase resulting from the modification to
the electric generation system shall not exceed 25 TPY on a rolling
12-month basis. To ensure compliance with this limit, the Permittee
shall limit the combined power output of the four
engine/generator sets to 30,656,000 kWh/yr.

Note: The above power rating is based on maximum NOx
emissions from the four engine/generator sets of 29.1 TPY and a 4.2
TPY source-wide NOx emission reduction due to the removal of
the existing compressors, therefore resulting in a net emissions
increase not to exceed 24.9 TPY.

11. Compliance stack testing shall be conducted within 180 days of
initial start-up to quantify pollutant emissions and demonstrate
compliance with the emission limits specified in the CPCN.  Testing
of emissions from one engine can be assumed to represent the
emissions for all identical engines.
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12. At least 30 days prior to conducting any compliance stack test, The
Permittee shall submit a test protocol to ARMA for review and
approval.  Compliance stack testing shall be conducted in
accordance with ARMA Technical Memorandum (TM) 91-01, "Test
Methods and Equipment Specifications for Stationary Sources"
(January, 1991), as amended by Supplement 1 (1 July 1991), 40 CFR
51, 40 CFR 60, or subsequent test protocols approved by ARMA.
Test ports shall be located in accordance with TM 91-01 (January
1991), or subsequent or alternative measures approved by ARMA.

13. Testing shall be performed when operating at a minimum of 90
percent of the design engine load. If testing cannot be performed at
the minimum engine load, then the actual engine load during
testing shall become the allowable permitted engine load.

14. Within 45 days of completing the initial stack tests, the Permittee
shall provide ARMA copies of the testing results. The Permittee
shall recalculate the allowable power output and the projected
annual emissions for combined engine operations based on the
initial stack test results for short-term (hourly) NOx emissions and
submit that information to ARMA for review and approval.

15. In accordance with COMAR 26.11.01.04A, the Permittee may be
required to conduct additional stack tests at any time as may be
prescribed by ARMA.

16. The Permittee shall furnish written notification to ARMA, of the
following events:

a) the date construction commenced within 30 days after such
date;

b) the anticipated start-up date, not more than 60 or less than
30 days prior to such date;

c) the actual start-up date within 15 days after such date; and

d) the anticipated date of compliance stack testing at least 30
days prior to such date.

17. Final results of each compliance stack test must be submitted to
ARMA within 60 days-of completion of the test.  Analytical data
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shall be submitted to ARMA directly from the emission testing
company.

18. The Permittee shall certify the actual emissions of regulated
pollutants from the landfill, including the electric generation
system. Emissions data from the initial stack test and power output
for each engine shall be used to calculate the annual NOx
emissions.

a) Certification shall be on a form obtained from ARMA and
shall be submitted to ARMA no later than April 1 of the year
following the year for which certification is required.

b) The individual making the certification shall certify that the
information is accurate to the individuals best knowledge.
The certifying individual shall be:

(i) familiar with each source for which the certification
form is submitted; and

(ii)       responsible for the accuracy of the emission
information.

19. All records and logs shall be maintained at the facility for at least
two years after the completion of the calendar year in which they
were collected.  These data shall be readily available for inspection
by representatives of ARMA.

20. All air quality notifications and reports required by this certificate
shall be submitted to:

Administrator, Compliance Program
Air and Radiation Management Administration
2500 Broening Highway
Baltimore, Maryland 21224

Other Requirements

21. Operators of the Prince George’s County Brown Station Landfill
shall take the necessary precautions to comply with the State noise
limits contained in COMAR 26.02.03.

22. Informational copies of the reports required regarding change of
ownership, stack test protocols, stack testing, and major milestones
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as described in conditions 6, 12, 14, and 16 shall be sent to the
Power Plant Research Program at:

Power Plant Assessment Division
Department of Natural Resources
Tawes State Office Bldg, B-3
580 Taylor Avenue
Annapolis, MD 21401
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APPENDIX A

Potential impacts to air quality were assessed by predicting the ambient
air concentrations of pollutants emitted from the four proposed engines.
The predicted concentrations were then compared to applicable air quality
standards for each respective pollutant.  EPA’s Industrial Source Complex
Short Term air dispersion model, Version 3.0 (ISCST3) was employed for
this air quality impact assessment.

Aerodynamic downwash of exhaust gas from stacks caused by nearby
structures can increase ground-level concentrations by enhancing the
growth of the plume near the source and by reducing the effective rise of
the plume.  ISCST3 predictions take downwash into account based on
direction-specific building dimensions.  Building downwash was modeled
by determining direction-specific building dimensions for the four stacks.
EPA’s Building Profile Input Program (BPIP) was utilized to develop
modeling input parameters.  Figure A-1 shows the locations of the
modeled stacks and structures that were considered in the BPIP analysis.

Receptors used in the ISCST3 modeling were extended to a distance of
5,000 meters from the stacks.  Receptors out to a distance of 1,000 meters
were placed in a cartesian grid with spacing that started at 10 meters close
to the fenceline and ended at 100 meters.  From 1 to 5 kilometers,
receptors were placed in a polar grid originating at a point close to the
five stacks with radials at 10 degree intervals.   Receptors were placed at
locations along the radials at distances of 1500, 2000, 2500, 3000, 4000, and
5000 meters. Terrain in the vicinity of the facility is gently rolling, and
digital terrain data obtained from the USGS was used to assign ground
elevations to each receptor location.

Figure A-2 displays receptor locations in a section of the modeling domain
closest to the facility, relative to the facility fenceline and stacks, while
Figure A-3 shows receptor locations out to 5,000 meters. The ISCST3
model was run in the rural mode for this facility, because more than 50%
of the land use within three kilometers of the facility falls into the category
designated as rural based on EPA’s classification scheme.

Five years of hourly surface observations measured at the Baltimore-
Washington International (BWI) Airport National Weather Service (NWS)
station were obtained from the Hourly US Weather Observations
(HUSWO) CD-ROM, namely, 1991-1995.  Upper air observations from the
Sterling,Virginia NWS station at Dulles Airport were used to develop
mixing heights for each year.  BWI is located approximately 25 miles north
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of the facility, and Dulles is located approximately 40 miles west of the
facility.  Meteorological data were processed with EPA’s PC-based
preprocessor for air dispersion models (PCRAMMET) to develop
modeling input files in ASCII format, which contain hourly records of
wind speed, wind direction, atmospheric stability category, temperature,
and mixing height.  Figure A-4 displays a wind rose of the 1995 data.

For the purposes of this evaluation, maximum emissions were used as
model inputs to predict the worst-case ambient concentrations.  Emissions
were modeled as continuous releases.  Table A-1 presents the stack and
emissions data obtained from the proposed design for the facility, and
used as inputs to the model.  Each engine has a separate exhaust stack.
The model inputs for each stack are identical.

Table A-1 Stack Parameters for Each Engine

Parameter Model Inputs (English Units) Model Input (Model Units)

NOx Emission Rate 1.99 lb/hr 0.251 g/s

CO Emission Rate 8.82 lb/hr 1.11 g/s

SO2 Emission Rate 0.064 lb/hr 0.008 g/s

PM10 Emission Rate 0.328 lb/hr 0.041 g/s

Stack Height Above Ground 30 ft 9.14 m

Diameter of Stack 14 in 0.36 m

Exhaust Temperature 810° F 705° K

Exit Velocity 8,260 ft3/min 41.96 m/s

Source:  Emissions data from engine specifications provided by Curtis Engines.

ISCST3 was run with each of the five years of meteorological data from
BWI.  The model was run to generate pollutant concentrations as follows:
annual concentrations of NO2; annual, 24-hr, and 3-hr concentrations of
SO2; annual and 24-hr concentrations of PM10; and 1-hr and 8-hr
concentrations of CO for comparison with the applicable NAAQS
standards.  Table A-2 summarizes the maximum concentrations predicted
for each averaging period for each year modeled.

The total NOx emitted by combustion sources is only partially converted
to NO2 in the atmosphere.  EPA modeling policy with respect to NOx

impacts on the NAAQS for NO2 is to first assume that all emitted NOx is
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converted to NO2, and then apply a standard factor of 0.75 to the
predicted results to account for partial conversion.  For the present
analysis, the 0.75 conversion factor was not applied since the impacts
(assuming full conversion) were relatively small.

Table A-2 Maximum Predicted Concentrations

Pollutant Averaging
Time

Maximum
Over 5 yrs

1991 1992 1993 1994 1995

Nitrogen
Dioxide

Annual 1.44 1.44 1.44 1.26 1.29 1.34

Carbon
Monoxide

8-hour 278.44 194.45 260.14 278.44 170.40 185.16

1-hour 495.56 495.56 413.76 413.76 480.66 414.10

Sulfur Dioxide Annual 0.05 0.05 0.05 0.04 0.04 0.04

24-hr 1.05 0.58 1.05 1.02 0.71 0.64

3-hr 2.44 1.82 2.22 2.44 1.69 1.67

PM10 Annual 0.24 0.24 0.24 0.21 0.21 0.22

24-hr 5.41 2.99 5.41 5.27 3.68 3.28

All concentrations shown are in µg/m3
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Appendix B
Calculations to Support Electrical Generation Cap
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APPENDIX B

To avoid triggering nonattainment NSR, the engine NOx emissions must
be limited to 29.1 tons per year (net emissions increase less than 25 tons
per year and creditable emissions decrease of 4.2 tpy from permanent
shutdown of gas-fired engine-driven compressors – see page 22 of report).

Based on the engine specifications, maximum NOx emissions result when
the engines operate at full load (100%).  At full load, the engine
specifications indicate that for each engine (refer to Waukesha Engine
Specifications, attached):

•  NOx emissions = 0.61 grams/bhp-hr;

•  Brakehorsepower (bhp) = 1,482;

•  Efficiency = 95% at full load; and

•  Rated power generation at full load is 1,105 kW, so effective power
generation is 1,050 kW (1,105 kW x 0.95).

(1)  NOx emissions per engine:

(0.61 g/bhp-hr)(1,482 bhp/engine)(1 lb NOx/454 g NOx) = 1.9925 lb NOx/engine

(2) Annual NOx emissions for all four engines in tons per year (tpy):

(1.9925 lb NOx/engine)(4 engines)(8,760 hrs/yr)(1 ton NOx/2,000 lb NOx) = 34.91 tpy

(3) Annual electrical generation for four engines at full load:

(1,050 kW/engine)(4 engines)(8,760 hr/year) = 36,792,000 kW-hr/yr

(4) Electrical generation cap corrected for limit on NOx emissions:

(36,792,000 kW-hr/yr)(29.1 tpy NOx/34.91 tpy NOx) = 30,656,717 kW-hr/yr

so, set limit of 30,656,000 kW-hr/yr for all four engines.
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