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1.0 INTRODUCTION 

Fore River Energy Center, LLC is proposing to construct two new black start emergency generator (BSEG) engines 

(the Project) at the existing Fore River Energy Center (FREC) facility located at 9 Bridge Street in Weymouth, 

Massachusetts. The proposed BSEGs will include Caterpillar C175-20 engines, fired exclusively with ultra-low sulfur 

distillate (ULSD) fuel oil containing no more than 0.0015 percent sulfur by weight.  Each BSEG will be capable of 

producing approximately 4,000 kW of electricity, and include an engine rated at 5,646 HP (37.7 MMBtu/hr heat 

input).  Excluding emergencies, each engine will operate no more than 100 hours per year for testing and 

maintenance purposes.  The engines will each have a rolling 12-month operating limit (all operation) of 290 hours.  

Fore River Energy Center, LLC operates the existing Fore River Energy Center, a 775 MW output combined cycle 

power plant, consisting of two combustion turbines (EU1 and EU2), each rated at 250 MW output, and one steam 

turbine rated at 275 MW output. Each combustion turbine is equipped with a Heat Recovery Steam Generator 

(HRSG) and supplemental natural gas-only duct firing.  Each HRSG houses an oxidation catalyst for carbon 

monoxide (CO) control, followed by ammonia (NH3) injection grid and selective catalytic reduction (SCR) catalyst 

for control of nitrogen oxides (NOx).  EU1 and EU2 each exhaust through dedicated 255-foot tall stacks.  In addition, 

the facility operates an auxiliary boiler (EU3) for start-up and only in the event that no other combustion turbine is 

in operation or is steam is not available from some other on-site steam source.  Also, there is a small emergency 

diesel generator (EU4) which does not provide black start capability for FREC.  There is an emergency diesel fire 

pump (EU6) for fire protection.  Natural gas and distillate fuel oil having sulfur content of (0.05 percent by weight or 

less) are the only fuels of use at the facility.   

1.1 REGULATORY OVERVIEW 

The Project will be a minor modification of the existing Fore River Energy Center facility. The project is subject Non-

Major Comprehensive Plan Approval (NMCPA) pursuant to 310 CMR 7.02(5). To satisfy NMCPA requirements, the 

Project will employ Best Available Control Technology (BACT) emissions controls for all MassDEP-regulated 

pollutants.  The Project will comply with National Ambient Air Quality Standards (NAAQS), Massachusetts Ambient 

Air Quality Standards (MAAQS), and applicable New Source Performance Standards (NSPS). 

1.2 APPLICATION OVERVIEW 

 Application Organization 
This NMCPA Application Report is divided into five sections. Section 1 provides an overview of the Project and 

regulatory requirements. Section 2 provides a description of the proposed Project, including air emissions. Section 

3 provides a review of applicable NMCPA requirements. Section 4 provides the NMCPA BACT control technology 

evaluation. An air quality modeling results demonstrating compliance with NAAQS are provided as Section 5.  The 

Application Figures are provided directly after Section 5. 

This Application Report is being provided to supplement the BWP AQ-02 NMCPA Application being submitted via 

ePLACE.  This Application Report includes the following elements which satisfy documentation upload requirements 

of ePLACE for a BWP AQ-02 as follows: 

 Applicability Analysis for PSD and/or New Source Review (see Section 3); and

 Detail of Proposed Project Description (see Section 2)
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Other documentation upload requirements of ePLACE for a BWP AQ-02 include Combustion Equipment 

Manufacturer Specifications (including but not limited to emission data) and the Sound Study/Protocol.  This 

documentation has been uploaded separately into ePLACE and is not part of this Application Report.  

 Application Contacts 
To facilitate agency review of this application, individuals familiar with the Project and this application are identified 

below. 

James W. Klickovich 

Manager, Environmental Health and Safety 

Calpine Corporation 

500 Delaware Ave., Suite 600 

Wilmington, DE  19801 

Phone: 302-468-5310  
e-mail: james.klickovich@calpine.com 

George S. Lipka, P.E. 

Tetra Tech, Inc. 

160 Federal St., 3rd Floor 

Boston, MA 02110 

Phone: 617-443-7545 

e-mail: george.lipka@tetratech.com  
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2.0 PROJECT DESCRIPTION 

2.1 PROJECT SUMMARY 

The FREC site consists of approximately 58 acres of land situated south of Bridge Street (Massachusetts Route 

3A), on a peninsula along the bank of the Weymouth Fore River in Weymouth, Massachusetts.  The FREC site is 

bounded by the Weymouth Fore River to the west and south, Bridge Street (Route 3A) to the north, and Monatiquot 

Street to the east. The neighboring community consists of a mix of industrial, commercial, and residential properties. 

The majority of the FREC 58 acre site is occupied by the existing generating units, support facilities, structures and 

equipment. The location that has been identified for installation of the two BSEG units is approximately in the middle 

of the site, south of the main stack and north of the Eversource switchyard.  

Figure 2-1 presents a USGS map section showing the FREC location.  Figure 2-2 presents an aerial photo of the 

FREC site.  Figure 2-3 presents a FREC site layout of FREC, showing the proposed location of the two BSEG units. 

The BSEG units will each be Caterpillar 4000 kWe engine-generator sets that are self-contained in enclosures 

which will have a height of approximately 14 feet above grade.  The two units will be located on a concrete pad. 

Each Caterpillar 4000 kWe engine-generator set will be powered with a Caterpillar Model C175-20 diesel engine. 

Each engine will meet USEPA New Source Performance Standards (Tier 2) for emergency engines.  Each engine 

will have a dedicated stack with an inside diameter of 22 inches and a height of 25 feet above grade.    

The purpose of the BSEGs is to provide “black start” capability for FREC.  Currently, if the electric grid goes down, 

FREC needs to come off line.  Then, FREC cannot come back on line until the electric grid is independently restored. 

Adding “black start” capability means that FREC will be able to start while the grid is still down.  By becoming a 

“black start” facility, FREC can help restore the grid.  ISO New England (ISO-NE) relies on black start units to 

provide electric grid reliability during system restoration events, to facilitate a stable and orderly restoration of the 

power system in the event of a partial or complete shutdown of the system.  The frequency of actual events when 

black start capability of FREC to help restore the gird are expected to be very infrequent.  However, grid restoration 

when needed is of course a very important function.   

Aside from actual black start events, operation of the BSEG units will typically be limited to a 30 minute readiness 

test once per month, and a black start test (several hours in duration) once per year.   

2.2 PROJECT EMISSIONS 

Table 2-1 presents a summary of the proposed limits for pollutants emitted from the BSEG units.  Emissions are 

based on the applicable limits under 40 CFR 60 Subpart IIII (EPA Tier 2), USEPA emission factors, and vendor 

data. The gram/kWhr emission rates are based on 40 CFR 60 Subpart IIII for emergency units, using the load cycle 

testing procedures as specified in 40 CFR 89.  The PM/PM10/PM2.5 limit of 0.232 grams/kW-hr includes the Tier 2 

limit of 0.2 grams/kWhr, and allowance of 0.032 grams/kW-hr of condensable particulate emission based on USEPA 

Publication AP-42.   Short-term emission limits (lb/hr) are based on the maximum of either vendor data or the Tier 

2 grams/kW-hr limit at the maximum mechanical kW rating of 4,210 kW (corresponding to 5,646 bhp).  Short-term 

limits for SO2 and CO2e are based on the lb/MMBtu rate shown.  Annual (rolling 12-month) limits are based on 

maximum total operation of 290 hours per year times the maximum lb/hr emissions.  Additional details on the 
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emission calculations have been uploaded separately into ePLACE as part of Combustion Equipment Manufacturer 

Specifications (including but not limited to emission data). 

Table 2-1: Proposed Emission Limits for the Black Start Engine-Generator Sets 

Pollutant Emission Rate Short-Term Emission 

Limit per Unit 

(lb/hr)  

Long-Term 

Emission Limit (both units) 

(tons per year) 

NOx 6.4 grams/kW-hr (NOx + 

NMHC) 
83.52 24.2

CO 3.5 grams/kW-hr 32.49 9.4 

VOC 1.3 grams/kW-hr 12.07 3.5

PM/PM10/PM2.5 0.232 grams/kW-hr 2.15 0.6 

SO2 0.0015 lb/MMBtu (ULSD) 0.057 0.016 

CO2e 163 lb/MMBtu 6,145 1,782 
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3.0 REGULATORY APPLICABILITY EVALUATION 

The USEPA and MassDEP have promulgated regulations that establish ambient air quality standards and emission 

limits for sources of air pollution. Pursuant to 310 CMR 7.02, NMCPA applications must demonstrate compliance 

with applicable regulations. Accordingly, this section identifies the federal and Massachusetts regulations that may 

apply to the proposed Project and discusses how the Project will comply with all applicable requirements. 

The federal regulations reviewed here include: New Source Review (NSR), NAAQS, NSPS, National Emission 

Standards for Hazardous Air Pollutants (NESHAPs); the Acid Rain Program; the Title V Operating Permit Program; 

and NOx Budget Program requirements. These federal regulations are discussed since the MassDEP is obligated 

by the Clean Air Act to address these requirements as part of the state pre-construction permitting process. 

Applicable Massachusetts regulations for the NMCPA process are also discussed.  

3.1 FEDERAL REGULATIONS 

New Source Review  
NSR applies to proposed new major sources of air pollutants. The NSR program for major sources includes two 

distinct permitting programs, Prevention of Significant Deterioration (PSD) permitting for projects located in areas 

designated as unclassified or attainment with the NAAQS, and NNSR permitting for projects located in areas 

designated as nonattainment with the NAAQS. As an area may be in attainment with one or more NAAQS, but in 

nonattainment with one or more other NAAQS at same time, an individual project may be subject to both PSD and 

NNSR permitting depending upon its potential emissions. The federal PSD program under 40 CFR 52.21 applies 

to subject sources in Massachusetts and the program is administered by the MassDEP.  

Non-Attainment New Source Review 
All of Massachusetts was recently designated as in attainment with the 2008 8-hour standard for ozone (O3), with 

the exception of Dukes County. However, all of Massachusetts is within the Northeast Ozone Transport Region 

(OTR) as designated by the Clean Air Act. New major sources or major source modifications in the OTR are subject 

to the provisions of NNSR that apply to moderate O3 nonattainment areas. Also, 40 CFR 81 still retains a moderate 

nonattainment designation for all of Massachusetts for the 1997 8-hour O3 standard. 310 CMR 7.00: Appendix A 

(“Appendix A”) contains permitting requirements for new sources and modifications of existing major sources that 

correspond to the provisions of NNSR for serious O3 nonattainment areas. Accordingly, Appendix A governs the 

NNSR permitting requirements in Massachusetts.  

Under Appendix A, a project located in an area designated as nonattainment for O3 must satisfy NNSR requirements 

for NOx and/or VOC emissions (as precursors of O3) if emissions of NOx and or VOC exceed the NNSR thresholds. 

The existing FREC is an existing Massachusetts NNSR major source (> 50 tpy) for both NOx and VOC. Accordingly, 

as a modification of the facility, if the Project results in a net increase in NOx or VOC emissions above the applicable 

NNSR Review Threshold, NNSR will be required. Pursuant to Appendix A, the NNSR review threshold is 25 tons 

per year (tpy) for NOx and VOC.  

Table 3-1 presents a comparison of the Project’s potential emissions of NOx and VOC with the applicable NNSR 

permitting requirements.  
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Table 3-1: Summary of Project Emissions and Applicable NNSR Thresholds 

Pollutant Project PTE (tpy) NNSR Review Threshold (tpy) NNSR Applies (Yes/No) 

NOx 24.2 25 No

VOC 3.5 25 No 

As shown in Table 3-1, the Project will not be a major modification under NNSR for NOx or VOC. The evaluation of 

applicability of NNSR must also include any contemporaneous increases or decreases in NOx emissions that have 

occurred at FREC in the past five years. Contemporaneous increases can result from new equipment or permit 

modifications, and contemporaneous decreases can typically result from new voluntary permit restrictions or 

equipment shutdowns. FREC has not had any contemporaneous increases or decreases in NOx or VOC emissions 

in the last five years. Consequently, the Project is not subject to NNSR/Appendix A requirements for NOx or VOC. 

Prevention of Significant Deterioration Review 
FREC is a major PSD source since potential emissions of several PSD pollutants from the existing facility are 

greater than the applicable PSD major source threshold of 100 tpy. Therefore, a modification of the facility (for 

purposes of PSD review) will trigger PSD permitting requirements on a pollutant-specific basis if the BSEG Project 

itself has emissions of any PSD pollutant above any of the pollutants-specific PSD Significant Emission Rates 

(SER).  

Table 3-2 presents a comparison of the BSEG Project’s potential emissions with the applicable PSD SER 

thresholds. As summarized in Table 3-2, the Project potential emissions are less than the PSD SER thresholds for 

all regulated PSD pollutants. Therefore, the BSEG Project is not subject to PSD review. 

Table 3-2: Summary of Project Emissions and Applicable PSD Thresholds 

Pollutant Project PTE (tpy) PSD SER 
Threshold (tpy) 

PSD Applies? (Yes/No) 

NOx 24.2 40 No

CO 9.4 100 No 

VOC 3.5 40 No

PM 0.6 25 No 

PM10 0.6 15 No

PM2.5 0.6 10 No 

SO2 0.02 40 No

H2SO4 < 0.01 7 No 

Pb < 0.0001 0.6 No

Fluorides None Expected 3 No 

H2S None Expected 10 No

Total Reduced Sulfur (including H2S) None Expected 10 No 

Reduced Sulfur Compounds (including H2S) None Expected 10 No 

GHGs 1,782 75,000 No 
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Ambient Air Quality Standards 
The USEPA has developed NAAQS for six air contaminants, known as criteria pollutants, for the protection of public 

health and welfare. These criteria pollutants are SO2, particulate matter (PM), nitrogen dioxide (NO2), CO, O3, and 

lead (Pb). PM is characterized according to size; PM having an effective aerodynamic diameter of 10 microns or 

less is referred to as PM10, or “respirable particulate.” PM having an effective aerodynamic diameter of 2.5 microns 

or less is referred to as PM2.5, or “fine particulate”; PM2.5 is a subset of PM10. MassDEP has generally adopted the 

NAAQS as Massachusetts Ambient Air Quality Standards (MAAQS). 

The NAAQS have been developed for various durations of exposure. The NAAQS for short-term periods (24 hours 

or less) typically refer to pollutant levels that cannot be exceeded except for a limited number of cases per year. 

The NAAQS for long-term periods refer to pollutant levels that cannot be exceeded for exposures averaged typically 

over one year. The NAAQS include both “primary” and “secondary” standards. The primary standards are intended 

to protect human health, while the secondary standards are intended to protect the public welfare from any known 

or anticipated adverse effects associated with the presence of air pollutants. 

Table 3-3 presents the NAAQS and MAAQS for the various criteria pollutants and averaging periods. 

Table 3-3: National and Massachusetts Ambient Air Quality Standards 

Pollutant Averaging 

Period 

NAAQS/MAAQSa (µg/m3)b 

Primary Secondary 

NO2 Annualc 100 Same

1-hourd 188 None 

SO2 Annualc,e 80 None

24-houre,f 365 None 

3-hourf None 1,300

1-hourg 196 None 

PM2.5 Annualh 12 Same

24-houri 35 Same 

PM10 Annualj 50 Same

24-hourk 150 Same 

CO 8-hourf 10,000 None

1-hourf 40,000 None 

O3 8-hourk 147 Same

1-hourl 235 Same 

Pb 3-monthc 0.15 Same

Section 5.0 presents a detailed evaluation of the Project’s compliance with the applicable ambient air quality 

standards. 
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 New Source Performance Standards 
NSPS are technology-based standards applicable to new and modified stationary sources. NSPS have been 

established for approximately 70 source categories. Based upon a review of these standards, several subparts are 

applicable to the proposed Project. The Project’s compliance with each of these standards is presented in the 

following sections. 

 40 CFR 60 – Subpart A – General Provisions 

Any source subject to an applicable standard under 40 CFR 60 is also subject to the general provisions under 

Subpart A, as identified in the applicable Subpart. Because the Project is subject to other Subparts of the regulation, 

the requirements of Subpart A will also apply. The Project will comply with the applicable notifications, performance 

testing, recordkeeping and reporting outlined in Subpart A and the applicable Subparts. 

 40 CFR 60 – Subpart IIII – BSEGs 

40 CFR 60 Subpart IIII applies to the new BSEGs. For model year 2007 and later emergency generator engines 

with a displacement less than 30 liters per cylinder, this Subpart requires that the engines meet the emission 

standards pursuant to 40 CFR 60.4205(b). Pursuant to 40 CFR 89.112, the applicable limits for a new 4,000 kWe 

emergency engine are USEPA’s Tier 2 limits, which are as follows:  

 6.4 g/kW-hr (4.8 g/hp-hr) of the sum of VOC and NOx;

 3.5 g/kW-hr (2.6 g/hp-hr) of CO; and

 0.2 g/kW-hr (0.15 g/hp-hr) of PM.

As noted in Section 2.2, these Tier 2 limits are load cycle limits based on the test procedures outlined in 40 CFR 

89. These are not maximum emissions at any given load condition.  The new BSEG units will meet these applicable

Tier 2 standards. 

National Emission Standards for Hazardous Air Pollutants (40 CFR 
61 and 63) 

The new BSEGs will be subject to the NESHAP under 40 CFR 63 Subpart ZZZZ, which applies to all new 

emergency engines, regardless of the major or minor HAP source status of the Project. For new emergency units, 

the NESHAPs requirements are satisfied if a unit complies with NSPS Subpart IIII. The new BSEGs will comply 

with NSPS Subpart IIII, and therefore will be compliant with Subpart ZZZZ. 

Acid Rain Program 
Title IV of the Clean Air Act Amendments of 1990 required USEPA to establish a program to reduce emissions of 

acid-rain-forming pollutants, called the Acid Rain Program. The overall goal of this program is to achieve significant 

environmental benefits through reduction in emissions. To achieve this goal, the program employs a market-based 

approach for controlling air pollution. Under the market-based aspect of the program, affected units are allocated 

or must acquire SO2 allowances, which may be used to authorize emissions, or traded under the market allowance 

program. In addition, in order to ensure that facilities accurately track their emissions, affected units are required to 

monitor and report their emissions in accordance with 40 CFR Part 75 monitoring methodologies. 

The Project is not subject to the Acid Rain Program based on the exemption under 40 CFR 72.6(b)(2) because the 

each BSEG will not serve a generator with a nameplate capacity of greater than 25 MW. 
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 Title V Operating Permit Program 
USEPA has delegated MassDEP authority to administer the Title V Operating Permit Program (40 CFR 70), under 

its regulations at 310 CMR 7.00: Appendix A. FREC is an existing major source and is operating under Title V 

Operating Permit No.4V04043.  Prior to commencing operation of the BSEG units, FREC will be required to submit 

a Minor OP Amendment Application (BWP AQ-10), incorporating the BSEG units into the Operating Permit.      

3.2 COMMONWEALTH OF MASSACHUSETTS REGULATIONS 

Following is a summary of the applicable MassDEP requirements for the NMCPA permit process. 

General Regulations to Prevent Air Pollution 
Regulations at 310 CMR 7.01 establish general requirements for preventing air pollution, and prohibits the willful or 

negligent creation of a condition of air pollution. 310 CMR 7.01 also prohibits the making of false, inaccurate, 

incomplete or misleading statements in required recordkeeping or information submitted to MassDEP, and requires 

persons submitting information to certify they have examine the information and believe it to be true, accurate, and 

complete. The Project will comply with all requirements of 310 CMR 7.01. 

 Comprehensive Plan Approval 
Regulations at 310 CMR 7.02 establish the requirement for a plan approval to be issued prior to the construction, 

reconstruction, alteration or operation of a facility that may emit contaminants to the ambient air. The proposed 

Project requires submittal of a Comprehensive Plan Approval (CPA) application since it does not qualify for the 

Environmental Results Program (ERP), which is a permit-by rule type regulation for qualifying facilities. 

This document and its attached appendices contain the information and materials required for a CPA application 

under 310 CMR 7.02(5)(c), including: 

 completed MassDEP CPA application forms with required Professional Engineer’s stamp;

 a description of the proposed Project, including site plans, drawings, emission calculations, and operating

and maintenance procedures;

 a demonstration of compliance, as required under 310 CMR 7.02(8)(a), with the most stringent applicable

emission limits; and

 air dispersion modeling demonstrating compliance with NAAQS and MAAQS.

The designation Non-Major Comprehensive Plan Approval (NMCPA; MassDEP Category BWP-AQ-02) is based 

on the MassDEP Timely Action Schedule and Fee Provisions (310 CMR 4.00), which specifies the criteria for Non-

Major Comprehensive Plan Approvals.  

Sulfur in Fuel Standard 
Regulations in 310 CMR 7.05 establish fuel sulfur content and ash content limits for fossil fuel combustion facilities 

located in Massachusetts. These regulations generally apply to liquid fossil fuels. 310 CMR 7.05(1)(a), which was 

amended on July 20, 2012, establishes several stepped limits for sulfur content in distillate oil, which is limited to 

0.05 percent by weight through June 30, 2018 and to 0.0015 percent by weight on and after July 1, 2018. The ULSD 

fired in the BSEG units will have a sulfur content no greater than the 0.0015 percent by weight limit, which is 

applicable on and after July 1, 2018. 
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 Visible Emissions 
Regulations at 310 CMR 7.06(1)(a) restrict smoke emissions from fuel combustion units to Ringelmann No. 1 

(equivalent to 20 percent opacity), except emissions up to Ringelmann No.2 for up to 6 minutes per hour are 

allowed. Regulations at 310 CMR 7.06(1)(b) state that no emissions of non-H2O vapor visible emissions (opacity) 

from fuel burning equipment as well as process sources shall exceed 20 percent opacity except for of two minutes 

during any one hour, provided that at no time during that two-minute period shall the opacity exceed 40 percent. 

The BSEG units will comply with this standard.  

Dust, Odor, Construction, and Demolition 
Regulations at 310 CMR 7.09 establish that construction or demolition of an industrial, commercial or institutional 

building may not cause or contribute to a condition of air pollution. MassDEP must be notified in writing at least 

10 working days prior to initiation of construction or demolition. Areas where construction or demolition takes place 

must be treated as necessary to prevent excessive emissions of particulate matter, including seeding, paving, 

covering, wetting or otherwise treating such areas. In addition, construction or demolition materials must be handled, 

transported, and stored in a way that does not cause or contribute to a condition of air pollution. Finally, if 

construction or demolition involves a structure containing friable asbestos material, additional requirements under 

310 CMR 7.02 and 310 CMR 7.15 apply, which will be met if any asbestos is discovered during demolition.  

The Project will comply with the notification and work practice requirements of 310 CMR 7.09. Specific measures 

expected to be taken during construction of the new structures include: 

 watering or irrigation of the ground surface until it is moist;

 soil stabilization using vegetative cover, mulch, riprap, or pavement or cover soil surfaces as appropriate;

and

 installation of wind breaks to reduce the wind velocity across exposed soil surfaces.

 Noise 
Regulations at 310 CMR 7.10 prohibit the willful or neglectful creation of unnecessary noise emissions from sound-

producing equipment. This requirement applies to equipment that may be fitted with enclosures or other sound-

suppressing devices, or that can be operated in a manner so as to suppress sound, including construction and 

demolition equipment, and industrial and commercial sound sources. 

The proposed Project will comply with the requirements of 310 CMR 7.10. 

 Source Registration 
The owner or operator of any facility exceeding the applicability thresholds at 310 CMR 7.12 must submit a source 

registration to MassDEP. Facilities must submit a source registration annually if they are required to obtain an 

operating permit under 310 CMR 7.00: Appendix C, or if their actual emissions of NOx or VOC are equal to or 

greater than 25 tpy. FREC currently reports its emissions under 310 CMR 7.12 annually. The Project’s proposed 

emission sources will be added to the facility’s source registration emissions report in the first year after their initial 

operation.  

 Stack Testing 
Regulations at 310 CMR 7.13 establish the manner in which stack testing of emission sources must be performed, 

when MassDEP determines that testing is required. Testing must be performed in accordance with a test protocol 
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approved by MassDEP, and must be conducted by a person knowledgeable in stack testing. Testing must be 

conducted in the presence of a MassDEP official, when deemed necessary, and test results must submitted to 

MassDEP on a schedule agreed upon in the approved test protocol. Owners or operators of equipment for which 

stack testing is required must provide appropriate accommodations, including access to suitable sampling locations, 

installation of sampling ports at locations representative of the overall exhaust flow, ladders and platforms to support 

test personnel, a suitable power source for test equipment, and other reasonable facilities as needed.  

The Project will comply with the requirements of 310 CMR 7.13.
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4.0 BEST AVAILABLE CONTROL TECHNOLOGY  

4.1 BACT APPROACH 

In accordance with 310 CMR 7.02, BACT is defined as the following: 

“Best Available Control Technology… means an emission limitation based on the maximum 

degree of reduction of any regulated air contaminant emitted from or which results from any 

regulated facility which the Department, on a case-by-case basis taking into account energy, 

environmental, and economic impacts and other costs, determines is achievable for such facility 

through application of production processes and available methods, systems and techniques 

for control of each such contaminant. The best available control technology determination shall 

not allow emissions in excess of any emission standard established under the New Source 

Performance Standards, National Emission Standards for Hazardous Air Pollutants or under 

any other applicable section of 310 CMR 7.00, and may include a design feature, equipment 

specification, work practice, operating standard, or combination thereof.”  

MassDEP has issued “Best Available Control Technology (BACT) Guidance” (June 2011), which states that the 

MassDEP’s top-down BACT approach is based upon USEPA’s “Top Down BACT Policy” (1987) that was further 

documented in USEPA’s draft “New Source Review Workshop Manual, Prevention of Significant Deterioration and 

Nonattainment Area Permitting” (October 1990). In those documents, the USEPA describes a five-step “top-down” 

process to identify BACT. 

However, in lieu of this five-step analysis, a Project may demonstrate compliance with BACT through the 

implementation of presumptive BACT, as identified in MassDEP BACT guidance. As described in the following 

sections, MassDEP presumptive BACT guidance will be used in the demonstration of BACT. The presumptive 

BACT guidance that is used is the Top Case BACT Guidelines for Combustion Sources, dated June 2011 

(http://www.mass.gov/eea/docs/dep/air/approvals/bactcmb.pdf). 

4.2 FUEL SELECTION 

The first step in evaluating BACT is to evaluate changes in raw materials where substitution to a lower emitting raw 

material may be technically feasible. For the Project, the “raw material” is the fuel combusted in the BSEG units. 

The selection of the lowest emitting fuel for a combustion source affects emissions of multiple pollutants; therefore, 

this review of available fuels is applicable for all BACT-subject pollutants for the Project. 

The raw material for the BSEG units is the fuel. It is critical for the BSEG units to have a stand-alone fuel source in 

the event that there is a disruption of fuel from an outside source, such as natural gas. The primary purpose of the 

BSEG units is to provide black start capability in the event of an electric power outage. Generator engines are 

available that can fire natural gas or diesel; to incorporate a stand-alone fuel source, the available fuel options are 

LNG and ULSD. Firing LNG is considered to be technically feasible, but given the small size and limited operation 

of the proposed Project, establishing storage and delivery provisions for LNG would clearly be economically 

infeasible.  Natural gas is also technically feasible but is not a stand-alone fuel source. 

Therefore, ULSD has been selected as the BACT fuel for the Project.  
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4.3 NOX/CO/VOC/PM EMISSIONS  

MassDEP’s presumptive BACT limits for emergency reciprocating engines greater than 37 kW are found in the Top 

Case BACT Guidelines for Combustion Sources, dated June 2011, as referenced above.  These Guidelines specify 

that emergency engines > 37 kW must comply with the applicable emissions limitations for non-road engines at 40 

CFR 89.  40 CFR 89 (as well as 40 CFR 60 Subpart IIII) specify that such engines must meet USEPA Tier 2 criteria. 

The new BSEG engines to be purchased by FREC will meet Tier 2 criteria.  Therefore, in accordance with MassDEP 

BACT Guidance, a top-down BACT analysis is not required.  Compliance with Tier 2 limits for NOx + VOC, CO, PM 

and fuel sulfur content satisfies MassDEP BACT.     

4.4 GHG EMISSIONS 

The MassDEP Top Case Guidelines do not indicate a presumptive BACT limit for GHG emissions for emergency 

generators. 

Carbon capture and storage (CCS) is prohibitively expensive and is not feasible, especially for emergency 

generating units.  

The BSEG units being purchased have a competitive operating efficiency compared to other similar emergency 

diesel generators.       

The proposed BACT emission rate for GHG (CO2e) is 163 MMBtu/hr, based on the carbon content of ULSD.  This 

is comparable to approved MassDEP GHG BACT levels for other recent emergency generator approvals.  Pursuant 

to MassDEP guidance, an evaluation of economic and energy impacts has not been conducted.  



Fore River Black Start Emergency Generators Non-Major Comprehensive Plan Approval Application 

5-1 

5.0 AIR QUALITY IMPACT ANALYSIS 

This section provides the description of the air dispersion modeling analysis and results of the compliance 

demonstration for the NAAQS and MAAQS. Air quality dispersion modeling uses mathematical formulations to 

simulate how a pollutant emitted by a source will disperse in the atmosphere to predict concentrations at downwind 

receptor locations. An evaluation of the potential impacts of the proposed Project’s air emissions on ambient air 

quality has been conducted using USEPA’s regulatory model, AERMOD (v16216r).  All modeling has been done in 

accordance with 40 CFR Part 51 Appendix W, the USEPA’s Guideline on Air Quality Models, Modeling Guidance 

for Significant Stationary Sources of Air Pollution (MassDEP, 2011), the AERMOD Implementation Guide, and 

supplemented by additional agency guidance.  

The BSEG engines are being installed specifically for emergency situations, to help restore the electric grid when 

the grid is down.  Since such actual grid restoration events are expected to be very rare, the emissions during the 

limited routine operation of these engines (i.e., monthly testing) is evaluated through dispersion modeling.  The 

scenario when the BSEGs are tested while the existing turbines are operating on natural gas is evaluated.  The 

dispersion modeling for the Project evaluates worst-case operating conditions to predict the appropriate maximum 

ground-level concentration for each pollutant and averaging period.  

As discussed in the following sections, the modeling analysis demonstrates that the proposed Project will not cause 

or significantly contribute to an exceedance of any NAAQS or MAAQS.  

5.1 MODELING PROCEDURES 

An evaluation of the potential impacts of the Project’s emissions on ambient air quality was conducted using 

USEPA’s regulatory model, AERMOD (v16216r).  Modeling procedures are presented in the Air Quality Modeling 

Protocol, which has been uploaded separately into ePLACE (# 17-AQMM-000001-APP).  The modeling procedures 

are also summarized here. 

The Black Start engines were modeled with the existing turbines operating on natural gas. Worst-case load 

conditions were evaluated for the BSEG and the existing turbines for each pollutant and averaging period.  Then 

those operating conditions were modeled for the compliance demonstration.  Modeling was performed with all 

regulatory default options in AERMOD set.  The appropriate modeled concentrations were combined with 

appropriate ambient background concentrations prior to comparison with the standards.   

The default Tier 2 approach for the conversion of NOx to NO2 in the atmosphere, the Ambient Ratio Method 2 

(ARM2), was used.  The analysis of PM2.5 impacts consists of primary air quality impacts only. Based on EPA 

guidance on PM2.5 permit modeling (Guidance for PM2.5 Permit Modeling, EPA, 2014), the Project falls into 

Assessment Case 1 in the Guidance (direct PM2.5 emissions ≤ 10 tpy) with NOx and SO2 emissions< 40 tpy), 

which indicates that modeling of PM2.5 is not recommended. However, MassDEP has requested modeling, 

therefore only primary PM2.5 emissions are evaluated. 

Source Characterization 

The stack characteristics for both the BSEGs and existing combustion turbines are provided in Table 5-1.  Since 

both of the existing combustion turbine stack flues are encased in a single concrete stack structure, these units are 

modeled as a merged plume with an effective stack diameter.   

The emissions and source parameters for the BSEGs and the existing combustion turbines are provided in Table 

5-2 for the range of expected operating load conditions.  Annual emissions rates for BSEGs are scaled by the 

proposed annual hourly operating restriction of 290 hours per year (hourly rate multiplied by 290/8760).  The BSEG 
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emission rate used for 1-hour NO2 modeling are based on the annualized emissions rate, which is consistent with 

EPA and MassDEP guidance for intermittent source compliance modeling with the statistical 1-hour NO2 standard. 

Because normal operation of the BSEG consists of monthly testing for 1 hour or less, the emissions rates for the 

other short-term pollutant and averaging periods are scaled by 1 hour over the averaging period (i.e. emissions for 

24-hour PM2.5 are scaled by 1/24). 

Table 5-1: Physical Stack Characteristics 

Unit Stack Locationa Stack Height 
Above Ground 

Stack Diameter 
Ground-Level 

Elevation 
(amsl) 

BSEG 1 337874.855, 4678450.247 25 feet 1.83 feet 21 feet 

BSEG 2 337880.823, 4678449.572 25 feet 1.83 feet 21 feet 

Existing Turbine 
Units 1 & 2 

337896.069, 4678549.973 255 feet 28.99 feetb 21 feet

a Stack location coordinates in meters relative to NAD83 UTM zone 19.  
b Effective Stack diameter 

Table 5-2: Source Parameters and Emission Rates 

Unit 

Stack 
Exhaust 
Velocity 

(m/s) 

Stack 
Exhaust 
Temp (K) 

NOx
a  

(g/s) 
COb  
(g/s) 

PM10/P
M2.5

c 

(g/s) 

SO2
d  

(g/s) 
Pbe  

(g/sec) 

Black Start Engines 1 & 2 (per engine) 

100% load 55.9 702.6 0.35 4.09 0.011 0.007 4.90E-07 

75% load 42.6 679.8 0.28 3.10 0.009 0.005 3.63E-07 

50% load 38.9 678.7 0.13 2.57 0.006 0.004 2.90E-07 

25% load 25.4 668.7 0.06 1.04 0.003 0.003 1.72E-07 

10% load 13.7 540.4 0.03 0.84 0.002 0.001 8.20E-08 

Existing Turbine Units 1 & 2 (two units on natural gas) 

100% load at -12°F ambient with DFf 22.84 366.5 5.49 3.35 8.19 1.71 -- 

100% load at 51°F ambient with DF 21.35 366.5 5.15 3.13 7.66 1.60 -- 

100% load at 90°F ambient with DF 19.21 366.5 4.63 2.82 6.89 1.44 -- 

75% load at 6°F ambient without DF 20.14 366.5 4.03 2.45 5.99 1.25 -- 

75% load at 51°F ambient without DF 18.76 366.5 3.75 2.28 5.58 1.17 -- 

75% load at 91°F ambient without DF 17.06 366.5 3.41 2.08 5.07 1.06 -- 

AOSg-1 (proposed) 13.76 366.5 2.56 3.35 3.80 0.80 -- 
a BSEG NOx emission rates are based on 290 hours of operation per year. 
b BSEG CO  emission rates presented are short-term emission rates. For 8-hr CO modeling the emission rate is based on 1 hour of 

operation during the averaging period (i.e., emissions scaled by 1/8). 
c For 24-hr PM modeling the BSEG emission rate will be based on 1 hour of operation during the averaging period (i.e., emissions 

scaled by 1/24). Annual emission will be based on 290 hours of operation per year. 
d BSEG SO2

  emission rates presented are short-term emission rates. For 3-hr and 24-hr SO2 modeling the emission rate will be based 
on 1 hour of operation during the averaging period (i.e., emissions scaled by 1/3 and 1/24). Annual emission will be based on 290 
hours of operation per year 

e.Pb emissions are based on 290 hours of operation per quarter (2160 hours).  Pb emissions only occur from the BSEGs.   
f DF = Duct Firing 
g AOS-1 = Alternate Operating Scenario 1; proposed low load scenario. 
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Meteorological Data 

The air quality dispersion modeling used five years (2012-2016) of AERMOD-ready hourly meteorological data 

developed from Boston Logan International Airport with upper air soundings from Gray, Maine.  The meteorological 

monitoring site at the Logan International Airport is approximately 13.7 kilometers to the north-northwest of the 

proposed stacks at the Project site.   

The AERMET (v16216) processor was used to prepare the meteorological data for input to AERMOD.  The files 

incorporate land use data centered on the Logan International Airport meteorological monitoring site and surface 

characteristics were determined for 12 sectors on a monthly basis, and monthly Bowen ratios were determined from 

the most recent 30-year precipitation normals from the Logan International Airport station.  The default ADJ_U* 

option was selected in AERMET.   

A five-year composite wind rose (joint frequency distribution) of the wind data used in the modeling is presented in 

Figure 5-1. The winds are predominantly from the southwest through northwest sectors (clockwise).   

Urban/Rural Analysis for Land Use Classification 

The land use within the total area circumscribed by a 3 kilometer (km) radius circle around the Project site has been 

classified using the Auer meteorological land use typing scheme.  Figure 5-2 provides the results of the Auer land 

use assessment.  Based on the Auer land use classification technique, the area within 3 km of the Project site is 

primarily rural (approximately 75% rural).  Therefore, rural dispersion coefficients were used in the modeling.   

Receptors  

Discrete receptors were placed at 25-meter intervals along the facility fence line.  In addition, a nested Cartesian 

grid of receptors extended out from the fence line at the following receptor intervals and distances: 

 At 50-meter intervals from the fence out to 500 meters;

 At 100-meter intervals from 500 to 2,000 meters;

 At 500-meter intervals from 2,000 to 5,000 meters;

 At 1,000-meter intervals from 5,000 to 10,000 meters; and

 At 2,000-meter intervals from 10,000 to 20,000 meters.

Receptors falling within the facility fence line were removed so that only off-site (ambient air) impacts were 

assessed.  The terrain elevation for each receptor was obtained electronically from United States Geological Survey 

(USGS) digital terrain data.  The National Elevation Dataset (NED), with a resolution of 1/3 arc-second 

(approximately 10 meters) was processed using the AERMAP program. 

Building Downwash 

A Good Engineering Practice (GEP) analysis was performed in accordance with modeling guidelines.  Figure 5-3 

presents the proposed location of the new BSEG and the existing structures on-site entered into the EPA’s Building 

Profile Input Program (BPIP-Prime v04274).  The calculated GEP height is 82.68 meters for the BSEG stacks based 

on the main turbine building, which is the controlling structure at 33.07 meters above grade.  BPIP-Prime was used 

to define the height and projected width building dimensions of the controlling structures (as a function of wind flow 

vector) for each stack.  The wind direction specific building dimensions were developed for input to AERMOD so 

that aerodynamic downwash effects are evaluated in the dispersion modeling. 

Background Air Quality Concentrations 

Ambient air quality background concentrations are added to the model-predicted concentrations for comparison 

with the NAAQS.  Air quality data collected from the closest, representative, available monitoring station was used 
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to characterize ambient air quality conditions near the Project site.  The recent years of available monitoring data 

were obtained from the EPA AirData website, namely 2014 through 2016.  

The monitoring data for NO2, CO, and PM2.5 were measured at the Von Hillern St. monitoring site, which is the 

closet station to the site (at 11.9 km away) and because it is located in a more urban setting than the Project it is 

conservatively representative of the site.  The monitoring data for SO2, PM10 and Pb come from the Harrison Ave. 

monitoring station, which is the closest station to the site (at 13.7 km) for these pollutants and because it is located 

in an urban setting it is also conservatively representative of the site. 

The proposed background concentration values used in the modeling analysis are summarized in Table 5-3. 

Table 5-3: Monitored Ambient Air Quality Concentrations and Background Levels 

Pollutant Averaging 
Period 

Form 2016 2015 2014 
Background 
Air Quality 

(µg/m3) 

NAAQS 
 (µg/m3) 

CO (ppm) a 
1-hour H2H over 3 yrs 1.2 1.6 1.6 1832 40000 
8-hour H2H over 3 yrs 0.9 0.9 0.9 1031 10000 

NO2 (ppb)a 
1-hour 3-yr avg. 98% 47 51 53 94.63 188 
Annual Max. over 3 yrs 14.85 16.37 17.49 32.88 100 

PM10 (µg/m3)b 24-hour H2H over 3 yrs 29 28 61 61 150 

PM2.5 (µg/m3)a 
24-hour 3-yr avg. 98% 15 16 15 15.3 35 
Annual 3-yr avg. Max. 6.5 6.7 6.3 6.5 12 

SO2 (ppb)b 

1-hour 3-yr avg. 99% 5 9 12 22.7 196 
3-hour H2H over 3 yrs 5.1 8.7 21.5 56.3 1300 
24-hour H2H over 3 yrs 1.9 4.3 5.1 13.4 365 
Annual Max. over 3 yrs 0.46 0.8 1.06 2.8 80 

Pbb  3-month Max rolling avg. 0.017 0.016 0.014 0.017 0.15 
a  Von Hillern St., Boston, MA (Site ID 25-027-0023) 
b  24-hr PM10 from Harrison Ave, Roxbury MA (Site ID 25-025-0042) 

5.2 AIR QUALITY MODELING RESULTS 

Dispersion modeling using AERMOD has been conducted for criteria pollutants (CO, NO2, PM10, PM2.5, Pb and 

SO2) to demonstrate compliance with the NAAQS.  Modeling of the two BSEGs evaluated a range of operating 

loads to assess the proposed Project’s impact. The BSEG worst case load scenario was then modeled together 

with existing units EU1 and EU2.  The design value maximum modeled criteria pollutant concentrations are added 

to the ambient background concentration, which is then compared to the NAAQS in Table 5-4.  The results show 

that total maximum concentrations, including modeled impacts plus ambient background concentrations, are below 

the NAAQS for each pollutant and averaging period. 
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Table 5-4: Proposed Project Maximum AERMOD Modeled Results Compared to NAAQS 

Pollutant 
Ave. 

Period 

Form- 
(maximum in 

any year 
unless noted) 

AERMOD 
Maximum 
Modeled 

Conc. 
(µg/m3) 

Back- 
ground 
Conc. 

(µg/m3) 

Total 
Conc. 

(µg/m3) 
NAAQS 
(µg/m3) 

% of 
NAAQS Period 

Receptor Location (m) 
(UTME, UTMN, Elev.) 

Operating 
Scenario 

CO 

1-hr H2H 973.04 1832 2805 40,000 7.0% 01/15/16 Hr 2 337628.00, 4678450.00, 0.00 BSEGs 100%, 
CTGs AOS 

8-hr H2H 75.37 1031 1106 10,000 11.1% 10/23/16 Hr 8 337869.84,  4678445.67, 6.40  BSEGs 100%, 
CTGs AOS 

NO2 

1-hr H8H - 5 yr avg 46.16 94.63 140.79 188 74.9% 2012 - 2016 337840.07, 4678424.81, 6.40  BSEGs 100%,
CTGs 100% -12F 

Annual H 4.76 32.88 37.64 100 37.6% 2016 337869.84, 4678445.67, 6.40 
BSEGs 75%, 
CTGs AOS 

PM2.5 

24-hr H8H - 5 yr avg 2.19 15.30 17.49 35 50.0% 2012 – 2016 337994.53, 4678449.46, 6.43 BSEGs 100%, 
CTGs 100% 90F 

Annual H - 5 yr avg 0.49 6.50 6.99 12 58.3% 2012 - 2016 337994.53, 4678449.46, 6.43 BSEGs 75%, 
CTGs AOS  

PM10 24-hr H6H- over 5 

yrs
11.57 61.00 72.57 150 48.4% 11/02/14 338002.16, 4678469.87, 6.35 BSEGs 100%, 

CTGs 100% 90F 

SO2 

1-hr H4H - 5 yr avg 3.99 22.7 26.69 196 13.6% 2012 - 2016 337994.53, 4678449.46, 6.43 BSEGs 100%, 
CTGs 100% -12F 

3-hr H2H 7.75 56.3 64.05 1300 4.9% 11/24/13 Hr 18 338002.16, 4678469.87, 6.35 BSEGs 100%, 
CTGs 100% -12F 

24-hr H2H 4.88 13.36 18.24 365 5.0% 03/18/15 338002.16, 4678469.87, 6.35 BSEGs 100%, 
CTGs 100% 90F 

Annual H 0.13 2.78 2.91 80 3.6% 2016 338025.04, 4678531.08, 6.71 BSEGs 75%, 
CTGs AOS 

Pb 3-month H 1.06E-05 0.017 0.02 0.15 11.4% Jan. 2014 337869.84,  4678445.67, 6.40  BSEGs 100%, 

Notes: 

Modeling incorporated the ARM2 option for 1-hr and annual NO2 impacts. 

Annual impacts are based on 290 hours of operation. 

Background Concentrations based on ambient monitor data (2014-2016). See Table 5-3. 

H2H – Highest second high concentration over all receptors. The highest value at each receptor is ignored, and the maximum second highest value at any receptor is shown. 

H8H - Highest 8th high (98%-ile) concentration over all receptors, based on the annual distribution of daily maximum concentrations (only one hour, the maximum, in any day for 1-
hr NO2 is used in statistics). Then the7 highest daily values over each year are ignored, and the maximum 8th highest value in each year is compiled, and then a 5-year average 
is taken. The maximum average at any receptor is shown. Note for PM2.5 only one (24-hr) value is calculated at each receptor for each day.  

H – maximum value; for Lead (Pb) the maximum monthly value is conservatively used to represent the rolling 3-month average. 

H6H –Highest 6th high value over all receptors. This is done over the five years without a year by year breakdown.  

H4H- Highest 4th high (99%-ile) concentration over all receptors, based on the annual distribution of daily maximum concentrations (only one hour, the maximum, in any day for 1-
hr SO2 is used in statistics). Calculation is then done the same way as described above for 1-hr NO2 (except only the 3 highest daily values are ignored).  
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Figure 5-1
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Figure 5-2
Land Use Determination Map 
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Figure 5-3
Structure Footprints and Heights Used in BPIP-Prime
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