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1.0 INTRODUCTION 

NTE Connecticut, LLC (NTE) is submitting to the Connecticut Siting Council (Council) a Motion to Reopen the 

Docket No. 470 proceeding on a showing of changed conditions with respect to the proposed dual-fuel combined 

cycle electric generating facility, the Killingly Energy Center (KEC). KEC is the subject of Council Docket No. 470.  

An application for a Certificate of Environmental Compatibility and Public Need (Certificate) for KEC was submitted 

to the Council on August 17, 2016 (Original Application). The Original Application addressed the construction, 

maintenance, and operation of a proposed 550-megawatt (MW) electric generating facility located on Lake Road in 

Killingly, Connecticut.  

The Council issued a decision on May 16, 2017 (2017 Decision) that denied KEC’s Original Application, without 

prejudice, after full Council proceedings, including adjustments made by NTE to KEC to accommodate  comments 

submitted by the Town of Killingly in its Regulate and Restrict (R&R) Orders submitted to the Council. In addition, 

extensive public outreach was conducted in accordance with the Connecticut’s Environmental Justice requirements. 

The Council’s charge is to balance the need for adequate and reliable public utility services at the lowest reasonable 

cost to consumers with the need to protect the environment and ecology of the state. Although the characteristics 

of KEC were enumerated that met various regulations and standards, the Council did not find the demonstration of 

need sufficiently compelling to provide for a public benefit in light of NTE’s decision to withdraw from the 

Independent System Operator-New England, Inc. (ISO-NE) 2017 Forward Capacity Auction (FCA-11).  As stated 

in the 2017 Decision, the Council determined that without “…a public benefit to balance with the environmental 

impacts…” the denial without prejudice allows for reconsideration at such time as the need for KEC can be 

demonstrated to the Council’s satisfaction.    

NTE is confident of the need for KEC, based on: i) the reliability that KEC will bring to the electrical system due to 

its firm gas supply and backup fuel capabilities; ii) its flexibility to support increased use of renewables; iii) its 

capacity to replace older, less efficient electric generating units; iv) its anticipated selection in the ISO-NE 2018 

Forward Capacity Auction (FAC-12); and v) the economic and other benefits that will result to the local and regional 

communities.  The range of these benefits respond to needs not only in Connecticut but also in New England.     

During the intervening time, NTE has continued to work diligently with the Connecticut Water Company (CWC) on 

water supply and construction agreements; with Eversource Energy Service Company (Eversource) on engineering 

agreements for the design and permitting of the Yankee Gas lateral and transfer of real estate to support road 

modifications; with ISO-NE on the System Impact Study (SIS); and with the Town of Killingly on the tax stabilization 

agreement and a community environmental benefits agreement (CEBA).  In addition, in the intervening period, NTE 

has had the opportunity to revisit options to improve KEC.  Based upon NTE’s positive experience utilizing 

Mitsubishi equipment on its two existing facilities, and on advancements in demonstrating Mitsubishi’s latest “J” 

technology (with its economic and emissions benefits resulting from improved thermal efficiency), NTE has updated 

KEC to replace the Siemens Model SGT6-8000H combustion turbine generator (Siemens CTG) with the Mitsubishi 

Model M501JAC (Mitsubishi CTG).  The change to this equipment, which is manufactured in the United States, 

results in a further benefit to KEC’s emissions profile while retaining the existing development footprint.  While the 

vast majority of details and topics remain as presented in the Original Application, this Environmental Overview 

provides information that updates the previously submitted information, as applicable.   

Based on the above, a Motion to Reopen Docket No. 470 has been filed requesting that the Council reconsider its 

prior decision based on changed conditions and issue a Certificate approving KEC. Section 2 of this Environmental 

Overview provides a summary discussion regarding the need for KEC (further supported by testimony); this 

demonstration is the backdrop against which other impacts will be considered by the Council.  Section 3 describes 

the proposed changes to KEC resulting from the replacement of the Siemens CTG with the Mitsubishi CTG.  Section 
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4 discusses the manner in which impacts addressed in the Original Application are minimally affected for KEC’s 

current proposed configuration.   

KEC remains an important addition to energy generation in Connecticut that can provide a flexible, low cost and 

efficient resource with minimal environmental and community impacts.    
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2.0 DEMONSTRATION OF NEED 

In New England, the need for a generating facility (its contributions to power system reliability and competitive 

market operations, as well as its economic and other public benefit impacts) occurs within the context of a fully 

interdependent relationship between state and regional power systems and market operations.  Given the significant 

operational and market challenges faced by the State of Connecticut and the ISO-NE power system, KEC is vitally 

needed to support the reliability of electric supply, and contribute to the competitiveness and efficiency of electricity 

markets.  Connecticut’s and the region's unique reliability challenges have been recognized by ISO-NE, Connecticut 

(and other New England states), the North American Electric Reliability Corporation, and the Federal Energy 

Regulatory Commission.  Particular challenges for Connecticut and New England include: 

 Increasing dependence on natural gas, particularly during cold winter conditions (as evidenced by system 

operations during the recent cold snap);  

 The ongoing attrition of aging and less-efficient generating capacity in the region; and  

 An increasing penetration of variable renewable resources (primarily wind and solar plants) at both the 

regional power system and distribution system levels.   

Recent developments, including suspension of the application for the Access Northeast natural gas pipeline, lower 

caps on carbon dioxide (CO2) proposed by the Northeast states in the Regional Greenhouse Gas Initiative, and 

regulations establishing even more stringent CO2 emission control requirements from power plants in New England 

states, increase the likelihood of the retirement of older, less efficient, and higher-emitting power plants. 

KEC is precisely what is needed to meet the state’s and the region’s reliability needs now, and to help address the 

most pressing reliability, resilience, operating flexibility and environmental challenges that Connecticut and New 

England will face in the coming years.  KEC is uniquely suited to these challenges because it will be a reliable, 

local, and efficient generating resource located close to load in the most densely populated portion of the New 

England region, and will provide an unmatched range of capabilities tailored to Connecticut and New England's 

specific circumstances.  Specific reliability and market benefit attributes of KEC include those outlined below. 

 KEC will represent an efficient and dispatchable generating resource connected to the high-voltage system,  

providing spinning mass/inertia close to load in Connecticut, and with the ability to provide Connecticut and 

the ISO-NE system with a full range of essential reliability services. 

 KEC, with its firm gas contract and dual-fuel capability, will provide exactly the type of fuel security needed 

to address Connecticut's and New England's most pressing system resilience/reliability challenge – the 

dependence on natural gas, particularly during winter months.  The recent cold snap amplifies the reliability 

value and price-hedging benefits of KEC's defense-in-depth approach to fuel management and security. 

 KEC contains all of the fast-acting, flexible and dispatchable operating characteristics needed to fully 

support the expanded integration of variable renewable resources at the grid-connected and distributed 

levels. 

 KEC’s best-in-class production efficiency means that it will represent a low-emitting resource likely to 

displace emissions of CO2 and other pollutants from higher-emitting resources in many hours throughout 

the year. 

Obtaining a capacity supply obligation (CSO) in the ISO-NE forward capacity market is one – but not the only – 

indication of the reliability value of a resource to Connecticut and the ISO-NE region.  Setting aside whether KEC 

obtains a CSO in the upcoming forward capacity auction, the reliability and competitive market attributes 

summarized above (and discussed in more detail in testimony filings) are sufficient to demonstrate that KEC is 

necessary for the reliability of electric supply, and contributes to the competitiveness and efficiency of wholesale 

electricity markets.  Nevertheless, KEC is also well positioned to succeed in FCA 12 or succeeding capacity 

auctions, and obtain CSOs for FCA 12 and future capacity commitment periods.  
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3.0 PROJECT DESCRIPTION UPDATES 

Section 2.0 of the Original Application provided details describing KEC that were subsequently updated in a filing 

on October 27, 2016 in order to respond to comments provided by the Town of Killingly through its R&R Orders.  

KEC continues to be proposed within the previously documented development footprint.  In fact, the current update 

allows the distance from wetlands to be maintained, and in one area to be increased, allowing for removal of a 

previously proposed retaining wall; this responds to the desire expressed during previous hearings to allow for 

natural slopes and vegetation for stabilization wherever possible. 

Figure 1 provides the proposed KEC layout with the Mitsubishi CTG; Figure 2 presents a more detailed plot plan.  

The following sections describe details regarding the performance and emissions associated with the Mitsubishi 

CTG as compared to the previously proposed Siemens CTG; the benefits derived from the resulting reduction in 

duct-fired hours; the associated minor adjustments to the layout (all of which remain within the previously proposed 

development footprint); and the updated KEC schedule.  No changes are proposed to any activities on the 

Switchyard Site (other than a minor adjustment to the wetland mitigation area in response to a request by the 

Connecticut Department of Energy and Environmental Protection [DEEP], as discussed in Section 3.2).   

 TECHNOLOGY UPDATE – MITSUBISHI CTG 

With additional time available in the schedule for evaluating combustion turbine technology, NTE has selected the 

use of the Mitsubishi CTG to replace the previously proposed Siemens CTG.  An application for a minor modification 

to the existing air permit, specifically Permit Number 089-0107 (issued on June 30, 2017), was submitted to DEEP 

on November 22, 2017.  DEEP issued a Notice of Sufficiency letter on December 12, 2017, stating that the 

application was complete.  The proposed modification results in improvement in KEC’s emissions profile and a 

reduction in ambient air impact concentrations.  A slightly larger natural gas heater will be required for use with the 

Mitsubishi CTG, which is also addressed in the minor permit modification application.  There will be no changes to 

the auxiliary boiler, the emergency fire pump engine (covered under existing Permit Number 089-0107), or the 

emergency generator engine (covered under existing Permit Number 089-0108), other than minor location 

adjustments (as described in Section 3.2 and addressed in the minor permit modification application).  The shift in 

technology will allow for lower annual emissions and reduced particulate matter (PM) Best Available Control 

Technology (BACT) limits, while continuing to meet air quality standards. 

Key benefits to the technology include: 

 Continued high efficiency, rapid starts, and dual-fuel rapid switching ability; 

 Reduced short-term PM emissions, while maintaining a similar emissions profile for the balance of 

parameters; and 

 Higher design heat input rating and output, allowing for a reduction in fuel consumption by the duct burners 

to maintain KEC’s nominal 550-MW rating. 

As presented in Section 4.1, the air quality dispersion modeling analysis reflecting the changed technology and 

associated equipment adjustments continues to demonstrate compliance with National Ambient Air Quality 

Standards (NAAQS) and Prevention of Significant Deterioration (PSD) increments.  In fact, the predicted ambient 

air quality impacts for KEC using the Mitsubishi CTG are less than those with the originally proposed Siemens CTG.  

Further discussion of the technology benefits are provided in the following sections.   
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Figure 1
Proposed Killingly Energy Center Site Plan
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Figure 2
Proposed Killingly Energy Center Plot Plan
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3.1.1 Next-Generation Technology 

Just as was the case for the Siemens CTG, the Mitsubishi CTG reflects: i) ongoing technology enhancements 

intended to increase efficiency, with a resulting reduction of fuel consumed per MW-hour produced; and ii) benefits 

to electricity consumers in combination with the increase of renewable energy sources through its ability to rapidly 

start and adjust to various load configurations.   

A comparison of the startup and shutdown (SUSD) emissions for the Siemens CTG and the Mitsubishi CTG is 

provided in Table 1.  

Table 1: Permitted Versus Proposed CTG SUSD Emission Limits (lb/hr) 

Pollutant 

Siemens CTG Mitsubishi CTG 

Startup Shutdown Startup Shutdown 

Natural Gas ULSD Natural 
Gas 

ULSD 
Natural 

Gas 
ULSD Natural Gas ULSD 

NOx 142 193 80 169 150 203 79 162 

VOC 45 264 67 176 46 266 64 175 

CO 477 2,306 212 429 404 2,309 213 428 

lb/hr = pounds per hour; ULSD = ultra-low-sulfur distillate; NOX = nitrogen oxides; VOC= volatile organic compounds;             

CO = carbon monoxide. 

SUSD times for the two technologies are the same, with both able to achieve emissions compliance in less than 35 

minutes, even from cold-start conditions.  The use of the auxiliary boiler reduces start time by keeping the steam 

system components warm, minimizing the duration of cold starts.  Shorter startup time provides significant benefits 

to the electric grid for meeting energy needs.  A shorter startup time not only provides power to the grid more quickly, 

but also achieves compliance with the more stringent steady-state emission rates faster.  The ability to come online 

quickly and change loads (ramping) efficiently has and will continue to become more and more important as 

intermittent renewable energy resources (wind and solar) become an increased component of New England’s 

resource mix. Combined cycle projects such as KEC are an important companion to wind and solar due to their 

ability to “balance” generation on a rapid basis, as the output of renewable energy sources greatly varies throughout 

the day.  The Mitsubishi CTG continues to demonstrate a superior ramping rate that makes it a valuable addition to 

the regional power generation fleet.   

As was the case for the Siemens CTG, the Mitsubishi CTG also continues to allow for rapid switching between 

KEC’s primary fuel, natural gas, and ULSD backup.  This provides the critical ability to respond reliably to emergency 

situations in the rare occurrence when natural gas may not be available.  Retaining this ability in switching to the 

Mitsubishi CTG was an important factor in its selection.   

3.1.2 Best Available Control Technology and Lowest Achievable Emission 
Rates 

KEC will continue to utilize the same emission control technologies that were affirmed to meet BACT and Lowest 

Achievable Emission Rate (LAER) standards.  This will result in the same LAER and BACT limits approved in the 

existing KEC air permit, with the exception of a reduction to the BACT limit for PM.  Table 2 provides a comparison 

of the PM emissions for the Siemens CTG (from the existing permit) and the Mitsubishi CTG (from the minor 

modification application).   
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Table 2: Comparison of Permitted and Proposed CTG PM Emission Rates (lb/MMBtu) 

Pollutant 

Permitted 

(Siemens CTG) 

Proposed 

(Mitsubishi CTG) 

Gas w/o DF Gas w/ DF ULSD Gas w/o DF Gas w/ DF ULSD 

PM 0.0044 0.0050 0.0168 0.0022 0.0033 0.0100 

PM10/PM2.5
 0.0044 0.0050 0.0168 0.0022 0.0033 0.0100 

lb/MMBtu = pounds per million British thermal units; w/o DF = without duct firing; w/ DF = with duct firing; PM10 = particulate 
matter with a diameter less than 10 microns; PM2.5 = particulate matter with a diameter less than 2.5 microns. 

On a lb/hr basis, the maximum emission rates of the Mitsubishi CTG during duct firing will be comparable to the 

limits in KEC’s existing air permit for all pollutants, except for the lower PM/PM10/PM2.5. As noted above, the 

proposed BACT PM/PM10/PM2.5 limit has been lowered, and therefore, emissions of PM/PM10/PM2.5 will be lower 

for all operating conditions. Table 3 provides a comparison of the permitted and proposed maximum lb/hr emission 

rates for all pollutants covered under Permit No. 089-0107.  Because the output of the Mitsubishi CTG is greater 

than the Siemens CTG, its lb/hr emissions rates when running at full output without duct firing will be slightly higher 

for most pollutants.  However, as discussed in Section 3.1.3, this allows the use of a smaller duct burner for fewer 

hours to achieve 550 MW, significantly reducing the annual emissions. 

Table 3: Comparison of Permitted and Proposed Maximum CTG Emission Rates (lb/hr) 

Pollutant 
Siemens CTG Mitsubishi CTG 

Gas w/o DF Gas w/ DF ULSD Gas w/o DF Gas w/ DF ULSD 

PM 13.0 19.5 30.0 7.6 12.7 28.6 

PM10/PM2.5 13.0 19.5 30.0 7.6 12.7 28.6 

SO2 4.5 5.9 4.0 5.6 6.1 4.6 

NOx 22.5 29.7 40.9 27.6 29.9 47.2 

VOC 2.8 8.3 7.1 3.4 8.3 9.2 

CO 6.2 15.4 11.2 7.6 15.5 14.4 

Lead 1.44E-03 1.9E-03 3.0E-03 1.84E-03 2.0E-03 3.2E-03 

H2SO4 1.6 2.0 1.5 1.9 2.1 1.9 

  SO2 = sulfur dioxide; H2SO4 = sulfuric acid. 
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3.1.3 Reduction of Duct Firing 

The Mitsubishi combustion turbine is larger than the Siemens combustion turbine and, therefore, has a higher 

design heat input rate (3,686 million British thermal units per hour [MMBtu/hr] firing natural gas and 3,033 MMBtu/hr 

firing ULSD under standard conditions1). As a result, to achieve an output of 550 MW, the duct burner peak firing 

rate for the Mitsubishi CTG will be reduced by more than 50 percent from the Siemens CTG to 408 MMBtu/hr 

(compared to 946 MMBtu/hr), with fewer hours of duct firing required per year (as duct firing will no longer be 

required at cooler ambient temperatures). Therefore, under the proposed configuration, KEC’s operation will restrict 

duct firing to an annual heat input of no more than 1,030,400 million British thermal units per year, a reduction of 

over 85 percent from the duct burner fuel throughput approved in KEC’s existing air permit.  

As emissions of VOC, CO, PM, PM10, and PM2.5 are higher from the duct burners, the decreased need for duct firing 

allows for significantly lower annual emission limits for these pollutants to generate 550 MW with the Mitsubishi 

CTG. Annual emission limits for NOx with the Mitsubishi CTG will be the same as currently permitted levels. 

Therefore, no change in the number of emission reduction credits will be required beyond those already purchased 

and retired in association with KEC’s existing air permit.  Only minor differences are associated with the remaining 

pollutants as compared to those reflected KEC’s existing air permit, as reflected in Table 4.  

Table 4: Comparison of Permitted and Proposed CTG Annual Emission Rates 

(tons per consecutive 12 months) 

Pollutant Siemens CTG Mitsubishi CTG 

PM 88.7 47.7 

PM10/PM2.5 88.7 47.7 

SO2 25.1 24.6 

NOx 130.1 130.1 

VOC 41.7 32.1 

CO 134.6 117.7 

Lead 0.0018 0.008 

H2SO4 8.76 8.60 

CO2e 1,989,650 2,001,753 

Ammonia 49.8 50.3 

          CO2e = carbon dioxide equivalents 

                                                      

 

1 International Organization for Standardization (ISO) conditions of 59 degrees Fahrenheit (°F), 60 percent relative humidity, 

and an atmospheric pressure of 14.7 pounds per square inch absolute. The Siemens CTG had a design heat input rate of 2,969 
MMBtu/hr firing natural gas and 2,639 MMBtu/hr firing ULSD. 
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 LAYOUT AND STRUCTURE ADJUSTMENTS 

Replacement of the Siemens CTG with the Mitsubishi CTG required minor reconfiguration of KEC within the existing 

development footprint, and allowed for other reconfiguration opportunities.  The revised layout is shown in Figures 

1 and 2.  All of the same structures and equipment that were required for the Siemens CTG are still required for the 

Mitsubishi CTG.  However, minor dimensional differences exist between vendors that needed to be accounted for 

in the layout.  Two primary goals were utilized in implementing the adjustments: 

 No increase in the size or location of the development footprint (to avoid material changes to wetland, 

species, or stormwater issues); and 

 Retain the existing location and height of the main CTG stack (to avoid material changes to visibility or air 

navigation issue potential).   

Using the main CTG stack location as a pivot point, it was necessary to rotate KEC’s power block structures 

approximately 19 degrees in a clockwise direction in order to accommodate the size of the Mitsubishi CTG and 

related structures. This resulted in the ability to increase distance from Wetland X, to KEC’s northeast, as discussed 

further below. Once that move was accomplished, ancillary equipment and site layout was examined to determine 

whether repositioning would be beneficial to KEC’s operations and/or whether dimensional changes were 

necessary to accommodate the Mitsubishi CTG.  Only minor changes resulted to the various structure heights, as 

detailed in Table 5.  

Table 5: Structure Height Comparison 

Structure 
Siemens CTG 
Layout (feet) 

Mitsubishi CTG 
Layout (feet) 

Heat Recovery Steam Generator 
(HRSG) stack 

150 No change 

HRSG 96 95 

HRSG drum #1 106 No change 

HRSG drum #2 103 106 

HRSG drum #3 105 106 

Turbine exhaust diffuser (9 tiers) 33 – 96  28.6 – 83.9  

Turbine building high bay 91.5 78.6 

Turbine building low bay 40.5 39.1 

Air inlet filter housing duct 64 69.8 

Air inlet filter housing 86 92.4 

Air-cooled condenser (ACC) 81 80 

Closed cooling water fan array 22 No change 

Auxiliary boiler stack 90 No change 

Auxiliary boiler 26 No change 

Emergency generator stack 45 No change 
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Structure 
Siemens CTG 
Layout (feet) 

Mitsubishi CTG 
Layout (feet) 

Emergency generator 16 No change 

Fire pump stack 20 No change 

Fire pump enclosure 16 No change 

Gas heater stack 20 No change 

Gas heater enclosure 18 No change 

Fuel gas compressor 21 No change 

Control/maintenance building 26 No change 

Administration building 26 No change 

Water treatment building 25.5 No change 

Demineralized water storage tank 38 No change 

Service water storage tank 43 No change 

ULSD tank 45 No change 

ULSD tank outer wall 21 No change 

Other structural changes included slight increases in the dimensions of the closed cooling water fan array and the 

auxiliary boiler structure.  The turbine building low bay is also slightly larger, and the shape changed from 

rectangular to L-shaped.  The control/maintenance building has been slightly reduced in size.  Although the height 

of the ACC was slightly reduced, more detailed coordination with potential vendors resulted in an increase in size 

(approximately 64 feet longer and 22 feet wider than previously reflected). Four noise control barriers have been 

added to the design (as further discussed in Section 4.2).   

Smaller equipment that had its location slightly adjusted include: 

 Fuel gas compressor and gas heater – The fuel gas compressor and gas heater remained on the 

southwestern side of the layout, but were moved from the prior location southeast of the ULSD tank to just 

west of the turbine building.  This reflects an operational efficiency associated with the functional use of this 

equipment.  

 Emergency generator – The emergency generator was repositioned to a different side of the electrical / 

control building for better functionality (from the northeast side to the southeast side). 

 Storage tanks – Repositioning of tanks has occurred to support functionality and maintain appropriate site 

buffers. 

 Emergency fire pump – Adjusted location in the same general vicinity, associated with tank repositioning.  

As noted above, realigning the power block allowed the opportunity to pull the perimeter access road farther away 

from the wetlands.  This, in turn, facilitated the ability to eliminate the previously proposed use of a retaining wall 

along the northeasterly segment of the development footprint (between KEC and Wetland X).  KEC’s design has 

been adjusted to allow for a natural graded, vegetated slope in this location, just as is the case for the balance of 

the KEC perimeter.  The fence line has been adjusted to be placed at the toe of the slope.  As can be seen in 
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Figures 1 and 2, the distance between KEC-related grading and the nearest wetlands has been maintained, with 

some locations allowing for a slightly greater separation distance: 

 The distance from KEC to Wetland X was previously 28 feet to the south and 26 feet to the north; the 

distance with the adjusted layout is 38 feet to the south and 40 feet to the north.   

 Just to the north of that same general area, the distance between KEC and Wetland A2 has also increased, 

from 34 feet to 70 feet.   

 Further north, just north of the ACC, the distance between KEC grading features (including for stormwater 

management) remains the same as with the prior configuration; however, the “footprint” (the area that is 

graded flat for placement of the KEC structures) was previously 214 feet from Wetland A3, and is now 234 

feet from Wetland A3.    

Although updates to the grading design have been undertaken and are presented in Appendix A, no material change 

results.  Based on coordination with DEEP, adjustments requested in the location of the proposed Lepidoptera 

habitat (previously located in the wetland mitigation area on the Switchyard Site) has been relocated to the 

southeastern corner of the Generating Facility Site as also shown in Appendix A; this also does not reflect a material 

change. 

 CONSTRUCTION AND OPERATION SCHEDULE 

The construction and operational schedule has been updated, see Figure 3.  This schedule shows obtaining all 

remaining approvals to support issuance of a Construction Notice to Proceed in mid-July 2018.  Under this schedule 

tree clearing and other site preparation activities would commence in early August 2018.  This schedule supports 

a commercial operation date in March of 2021.   

 CONCLUSION 

KEC, as currently proposed, continues to reflect an important addition to the portfolio of generating assets in 

Connecticut in order to provide reliable, efficient and cost-effective electricity.  As addressed in Section 4, KEC’s 

environmental and community impacts will continue to meet all applicable regulatory requirements, and KEC will 

continue to provide substantial benefits to Killingly, the State of Connecticut and the region, while minimally affecting 

its host community and the broader environment.  
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4.0 ENVIRONMENTAL ANALYSIS 

The following sections provide a discussion of: 

 Environmental analyses that have changed relative to KEC’s updates (air quality and noise); and 

 Environmental and community conditions that have been reviewed and confirmed to remain fundamentally 

unchanged.   

In all cases, KEC continues to reflect minimal environmental and community impact, and in some cases, reflects 

greater environmental benefit than the original configuration.  KEC also continues to comply with all applicable 

environmental regulations, policies, and standards.     

 AIR QUALITY 

As described in Section 3.0, the change in CTG results in some minor changes to the layout, as well as in emission-

related benefits.  NTE has evaluated the air quality implications of the change in a formal application for minor 

modification that was submitted to DEEP on November 22, 2017; additional information reflecting some minor 

equipment and other adjustments was provided to DEEP in January 2018 (Appendix B).  The information under 

review included, in addition to a review of BACT/LAER and updated calculations for potential to emit, a detailed air 

dispersion modeling analysis in order to demonstrate compliance with the NAAQS.   

KEC continues to integrate BACT and, for NOx emissions, LAER technology, using the same stringent controls. Dry 

low-NOX combustion in conjunction with selective catalytic reduction (SCR) will control NOX emissions when firing 

natural gas.  Water injection with SCR will control NOX emissions when firing ULSD.  An oxidation catalyst will 

control emissions of CO and VOC.  Emissions of SO2, PM10/PM2.5, and H2SO4 will be controlled through good 

combustion practices and selection of the cleanest available fuels.  Through the use of the Mitsubishi CTG, NTE is 

able to commit to a lower BACT level for PM/PM10/PM2.5 than with the Siemens CTG.   

Due to the Mitsubishi CTG’s higher design heat input rating and output, fewer duct-fired hours are necessary in 

order to achieve KEC’s nominal 550-MW output.  This has considerably reduced the annual potential to emit.  

Because NOX emissions have not increased, no additional emission reduction credits are required, beyond those 

that have already been purchased in conjunction with KEC’s existing air permit.   

The minor modification application reflects and assesses the above emission levels, including a detailed analysis 

of the range of potential operating conditions (at various loads and temperatures) through a dispersion modeling 

analysis.  The dispersion modeling, in addition to normal combustion turbine and duct firing operation, incorporates 

SUSD conditions as well as ancillary equipment.  Table 6 presents a comparison of KEC’s modeled impact 

concentrations – both for the Siemens CTG and the Mitsubishi CTG – to the United States Environmental Protection 

Agency’s (USEPA) Significant Impact Levels (SILs) and NAAQS.  A comparison of the Siemens CTG and Mitsubishi 

CTG results for the cumulative modeling analysis and PSD increment compliance analysis are provided in Tables 

7 and 8, respectively. As can be seen, modeled impacts with the Mitsubishi CTG are reduced to even less than 

those previously approved by DEEP in KEC’s existing air permit, confirmed to appropriately protect public health 

and the environment.  
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Table 6: Comparison of Siemens CTG and Mitsubishi CTG Maximum Predicted Impact Concentrations 

Pollutant 
Averaging 

Period 

Siemens CTG 
Impact 

Concentration 
(µg/m3) 

Mitsubishi CTG 
Impact 

Concentration 
(µg/m3) 

SIL 
(µg/m3) 

Siemens CTG 
Extent of SIA 

(km) 

Mitsubishi CTG 
Extent of SIA 

(km) 

NAAQS  
(µg/m3) 

NO2 

(Normal 
Load) 

1-hour 16.04 10.78 7.5 12.9 12.1 188 

Annual 0.87 0.87 1 NA NA 100 

NO2 
(SUSD) 

1-hour 81.46 65.05 NA NA NA 188 

Annual 0.87 0.88 NA NA NA 100 

CO 1-hour 1,418 860.91 2,000 NA NA 40,000 

8-hour 133 103.48 500 NA NA 10,000 

PM10 24-hour 4.04 2.34 5 NA NA 150 

Annual 0.24 0.15 1 NA NA NA 

PM2.5 

(NAAQS) 
24-hour 2.39 1.57 1.2 8.1 0.5 35 

Annual 0.18 0.14 0.2 NA NA 12 

SO2 1-hour 2.94 1.79 7.8 NA NA 196 

3-hour 1.72 1.26 25 NA NA 1300 

24-hour 0.75 0.70 5 NA NA 365 

Annual 0.05 0.04 1 NA NA 80 

Notes:  

Maximum highest first highest (H1H) concentrations are used for comparison with the SILs. Impact concentrations are based on maximum predicted across the 
range of 5 years modeled for all pollutants except PM2.5 (both annual and 24-hour), NO2 (1-hour only), and SO2 (1-hour only), which are based on the maximum  
5-year average H1H values. NO2 concentrations assume NOx to NO2 conversion in accordance with the Ambient Ratio Method 2 model (ARM2) NO2/NO2 ratio 
curve (with a minimum ratio of 0.5 and a maximum ratio of 0.9). PM2.5 SIL assessment relative to PSD increment compliance is based on H1H concentration 
prediction over the range of 5 years modeled, rather than the 5-year average concentrations that are used for the NAAQS assessment. 
 

NO2 = nitrogen dioxide; µg/m3 = micrograms per cubic meter; SIA = Significant Impact Area (the area for which cumulative sources is required to be 
considered); km = kilometers. 
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Table 7: Comparison of Siemens CTG and Mitsubishi CTG Cumulative NAAQS Compliance 

Pollutant 
Averaging 

Period 

Siemens 
CTG 

Cumulative 
Impact  

(g/m3) 

Mitsubishi 
CTG 

Cumulative 
Impact  

(g/m3) 

Ambient 
Background 

(g/m3)a 

Siemens 

Total Impact 
Plus 

Background 

(g/m3)a 

Mitsubishi 

Total Impact 
Plus 

Background 

(g/m3) 

NAAQS 

(g/m3) 

NO2 
(Normal 
Load) 

1-Hour 67.5 8.3 84.6 152.1 92.9 188 

NO2 

(SUSD) 
1-Hour 

60.3 
50.2 84.6 144.9 134.8 188 

PM2.5 24-hour 8.4 1.6 18 26.4 19.6 35 

aUtilizing most recent ambient data. 

Table 8: Comparison of Siemens CTG and Mitsubishi CTG Cumulative PSD Increment Consumption 

Pollutant 
Averaging 

Period 

Siemens CTG Total 
Increment Consumption 

(g/m3) 

Mitsubishi CTG Total 
Increment Consumption 

(g/m3) 

Maximum Allowable 
PSD Increment 

(g/m3) 

PM2.5 24-hour 3.1 1.7 9 

 NOISE 

4.2.1 Construction Sound Levels 

KEC’s construction noise using the Mitsubishi CTG will not differ from the construction impacts reflected for 

the original configuration.  NTE has committed to scheduling louder construction activities during daytime 

hours to the greatest extent possible, and to coordinating with the local community during the construction 

process. Construction occurs in phases, and will not be expected to generate long-term noise levels, even 

during the 3-year construction process.   

4.2.2 Operational Sound Levels  

An updated analysis has been completed for the Mitsubishi CTG and associated adjustments in equipment 

location.  KEC will continue to meet Connecticut DEEP and Town of Killingly noise standards, regulated by 

land use category, with the more stringent of either outlined in Table 9. 

Table 9: DEEP and Town of Killingly Noise Limits 

Emitter 

Receptor (dBA a) 

Class C Class B 
Class A 
Daytime 

(7:00 am – 10:00 pm) 

Class A 
Nighttime 

(10:00 pm – 7:00 am) 

Class C – Industrial 70 66 61 51 

Class B – Commercial and 
Retail Trade 

62 62 55 45 

Class A – Residential Areas 
and other sensitive areas 

62 55 55 45 

aA-weighted decibel. 
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As a Class C Industrial sound source, KEC incorporated mitigation to meet nighttime sound levels of 51 

dBA at the nearest residentially zoned area.  No new standards have been developed that would apply to 

KEC, and neither zoning nor land uses have changed.   

The new configuration has been evaluated using the CadnaA® acoustic model.  Reference sound power 

levels (expressed in decibels, or dB) used as input to CadnaA® were provided by equipment manufacturers 

(including Mitsubishi) and KEC design engineers, based on information contained in reference documents, 

or developed using empirical methods.  

Operational broadband (dBA) sound pressure levels were calculated during normal operation assuming 

that all identified components are operating continuously and concurrently at the representative 

manufacturer-rated sound levels.  Sound contour plots displaying broadband (dBA) sound levels presented 

as color-coded isopleths are provided on Figure 4.  The noise contours are graphical representations of the 

cumulative noise associated with full operation of the equipment and show how operational noise would be 

distributed over the surrounding area.  The contour lines shown in the figure are analogous to elevation 

contours on a topographic map, i.e., the noise contours are continuous lines of equal noise level around 

some source, or sources, of noise. 

As can be seen from Figure 4 and Table 10, sound levels at the nearest residentially zoned areas are 

projected to meet the 51 dBA nighttime limit.  Since sound levels decrease with distance, compliance with 

the applicable zoning limits at the closest borders ensures compliance at more distant receptors, i.e., 

structures found within a given zoning district.     

Table 10: Acoustic Modeling Results Summary – Mitigated Design 

Location Project Sound Level, dBA 

ST-1 43 

ST-2 50 

ST-3 42 

ST-4 45 

ST-5 42 

LT-1 50 

Detailed mitigation assumptions are incorporated in the modeling effort to demonstrate the feasibility of 

achieving compliance with state and local noise regulations.  The details of the specific mitigation measures 

incorporated in the modeling effort may be refined in KEC’s final design, while continuing to maintain 

compliance. 

As demonstrated by the acoustic model, the updated KEC design will continue to meet state and local noise 

standards.  Details are provided in Appendix C.   
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 NON-MATERIAL UPDATES 

The majority of the topics addressed in KEC’s Original Application have not changed or have only minimally 

(not materially) changed with the updated equipment selection.  The following narrative provides a summary 

of the technical sections of the Original Application, providing information regarding the extent to which 

change has occurred to information already a part of the record in Docket No. 470.    

 Section 3.0 Earth Resources – This section remains unchanged.  The updated grading plan is 

provided in Appendix A.  There will be not change to stormwater management measures discussed 

in this section, and the implementation of the Stormwater Pollution Prevention Plan (SWPPP) will 

continue to respond to site conditions and DEEP standards and requirements.  

 Section 4.0 Natural Resources – This section remains unchanged.  No additional wetland or 

species impact is proposed.  The grading adjustment that allows for the use of slopes instead of a 

retaining wall near Wetland X provides a small beneficial change while maintaining (and in certain 

locations increasing) the distance between KEC’s development footprint and nearby wetlands.  No 

change to tree clearing results from the KEC refinements.  The relocated Lepidoptera mitigation 

area requested by DEEP is reflected in Appendix A, and does not reflect a change in impacts. 

 Section 5.0 Air Resources – This section has not materially changed.  As discussed in Section 

4.1, KEC’s impacts on air quality have generally been reduced from its existing air permit, which 

provides a beneficial change.  

 Section 6.0 Water Resources – This section has not materially changed, as the water needs and 

wastewater discharge reflected for KEC remain the same.  While adjusted grading (as provided in 

Appendix A) has been integrated, no change in SWPPP implementation measures will result; the 

descriptive information in this section and consistency with applicable requirements remains the 

same.    

 Section 7.0 Community Resources – This section reviews a number of community-related topics, 

none of which have materially changed, as outlined below: 

o Section 7.1 Land Use, Zoning, and Planning – No change has occurred that would affect 

KEC’s consistency with land use, zoning or planning and policy objectives. 

o Section 7.2 Traffic and Transportation – No change in levels of anticipated traffic or 

anticipated impact will occur in association with the KEC refinements.  However, NTE’s 

experience on other projects indicates that peak construction traffic could increase from 

350 to 450 workers.  The analysis presented in Appendix D confirms that, even if worker 

levels were to increase to this level, the surrounding roadway network will continue to 

function at the same Levels of Service. As was previously the case, NTE will restrict 

construction traffic from use of Lake Road west of the KEC site and is working closely with 

the Town of Killingly to improve roadway geometry to serve existing and KEC-related truck 

traffic. The Town Engineer approved the conceptual design for Lake Road on October 6, 

2016, and the culvert adjustments associated with the approved design have been 

reflected in KEC’s wetland permitting.   Air traffic will continue to be protected, as the CTG 

stack remains at 150 feet and in its original location.    

o Section 7.3 Visual Resources and Aesthetics – The CTG stack remains 150 feet tall and 

in its current location.  Although certain layout elements have slightly shifted and some 

equipment profiles have changed (as described in Section 3.2), none of these changes are 

sufficient to result in visual impacts materially different from those previously assessed.   
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o Section 7.4 Noise – This section has not materially changed, as discussed in Section 4.2. 

o Section 7.5  Electric and Magnetic Fields – No change has occurred that would affect 

KEC’s compliance with applicable electric and magnetic field standards.   

o Section 7.6 Cultural Resources – No change has occurred that would affect cultural 

resources.   

o Section 7.7 Socioeconomics – No change in the expected construction or operational 

impact to the community is expected as a result of KEC’s refinement, other than the 

adjusted schedule changing the timeline for realizing those benefits by approximately one 

year.     

Over the past 14 months, a tax stabilization agreement has been negotiated between KEC 

and the Town of Killingly that affirms KEC’s obligation under a mutually agreed non-abated 

taxation value; the tax agreement was approved by the Killingly Town Council on January 

9, 2018.  The established value (reflecting current and future projections of tax rates) was 

levelized into a series of cash payments to be paid by KEC to the Town of Killingly.  The 

agreement provides a payment of $1 million during the 3-year construction period, with an 

additional $90 million paid over the course of a 20-year operating period.  This tax 

agreement is separate from other payments and/or benefits to be provided to the Town of 

Killingly under the CEBA and separate from the tax that will be paid by KEC to the 

Williamsville Fire District.    

Over the past 14 months, the CEBA has also been negotiated with the Town of Killingly; 

the CEBA was also approved by the Killingly Town Council on January 9, 2018.  The CEBA 

identifies an additional $5 million in payments that will be utilized by the Town for such 

beneficial uses as scholarships, asthma research, tree planting, Earth Day activities, water 

level testing at Alexander Lake, and other school-related activities.  The CEBA specifies a 

staggered payment schedule, with just over $2 million due upon KEC’s financial close, a 

second $2 million due on the first anniversary of KEC’s financial close, and the remaining 

funds paid in annual installments throughout the 20-year operating life.  In addition to the 

$5 million in payments, a 20-acre conservation easement will be created to the northwest 

of the KEC development area, and conservation easements will be associated with the 

wetland mitigation area and Lepidoptera habitat area.  The CEBA also includes a 

commitment that KEC will maintain a decommissioning bond in favor of the Town of 

Killingly for the operating life of KEC. 

Certain improvements will also be paid for by KEC that will benefit KEC as well as other 

system users and the Town of Killingly.  These include: the upgraded natural gas pipeline 

in process by Eversource (which will provide for twice the capacity for downstream users); 

the CWC water system interconnection (which will create a more robust, reliable water 

system serving the Killingly area); improvements to Lake Road in the vicinity of KEC; and 

improvements to and fees associated with discharge of KEC’s wastewater to the Killingly 

Pollution Control Facility.    

NTE has also established an agreement that will be offered to those located within 2,500 

feet of KEC to provide assurances that property values will not be negatively influenced by 

KEC’s operation.  

Therefore, KEC will continue to bring considerable economic and other benefits to the 

Town and to the region through taxes, employment, lower electric rates, secondary 
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economic benefits from goods and services, and a source of reliable, efficient, and 

economical energy. 

 Section 8.0  Project-Related Interconnections – No material changes result to this section from the 

proposed KEC refinements.  

KEC continues to actively coordinate with the Town of Killingly with regard to sewer line and lift 

station improvements, which will be the financial responsibility of KEC.  Approval of the design 

details will be pending DEEP’s issuance of KEC’s wastewater discharge permit, review of which is 

ongoing.   

KEC executed a water service agreement and two construction agreements with CWC on October 

31, 2017 under which CWC is proceeding with the design and permitting associated with providing 

water from its existing wellfields.  This includes the interconnection of its existing wellfield systems, 

which will not only benefit KEC but provide for greater reliability of water service to the Town of 

Killingly.  It is NTE’s understanding that an application for a diversion permit associated with the 

interconnection and filed by CWC is under review by DEEP. 

KEC executed an amendment to the agreement for engineering services for the design and 

permitting of the new natural gas lateral with Eversource on October 17, 2017.  Under this 

agreement, Eversource has been progressing with the design and permitting for the upgraded 

lateral (as was described in Section 8.0 of the Original Application).  An application to DEEP 

addressing wetland and other issues related to the Section 401 Water Quality Certification program 

was submitted by Eversource to DEEP on September 22, 2017; NTE has made this available on 

its website and at the Killingly Town Hall and Library.  In addition, KEC and Eversource are finalizing 

negotiations of a Special Contract for the delivery of natural gas to KEC.  Execution of this contract 

is expected in the first quarter of 2018. 

Active and ongoing coordination continues regarding the electrical interconnection with both 

ISO-NE and Eversource.  The SIS has been completed and is anticipated to be provided to NTE 

in the near future.  Following issuance and review of the SIS, NTE will begin negotiating and 

finalizing the Large Generator Interconnection Agreement for KEC.   

 Section 9.0 Alternatives – No change to this section results from the KEC refinements, although 

the adjustments associated with incorporation of the Mitsubishi CTG represent a further iteration of 

the Layout Alternatives discussed in Section 9.3.4.  As was reflected in the Original Application, 

the potential use of graywater has not been selected for KEC. 

 Section 10.0 Required Permits and Approvals – No changes to this section results from the KEC 

refinements, other than the need for a minor permit modification to the air permit currently received 

from DEEP for the combustion turbine generator.   

 Section 11.0 References – No changes to this section results from the KEC refinements.   
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5.0 SUMMARY AND CONCLUSIONS 

The additional information provided clearly demonstrates that KEC is needed, both within Connecticut and 

to support the broader regional electric grid.  This demonstration of need provides a framework for 

understanding the other benefits and impacts associated with the construction and operation of KEC.  

Considerable benefit will be derived by the Town of Killingly, the State of Connecticut, and ISO-NE as a 

result.  

Minimization of environmental and community impacts has been an important goal to NTE throughout the 

development of KEC, as illustrated by the integration of design adjustments reflecting comments from the 

Town of Killingly’s R&R Orders during the review of the Original Application.  With the refinements reflected, 

no greater impact will be experienced by the community or the environment.  In fact, in the case of 

emissions, the selection of the Mitsubishi CTG will result in lower modeled air quality impacts.   

As addressed in the Original Application and its supporting materials, as well as in this document, KEC will 

provide additional and highly efficient generating capacity to meet current and expected additional shortfalls 

in the ISO-NE markets, while complying with all applicable regulations and policies and resulting in low 

levels of environmental and community impact.   



Environmental Overview

             APPENDIX A – UPDATED SITE PLANS
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)UGG!UGRCTCVG!KORNGOGPVCVKQP!PQVGU*/

VJG!VCTIGV!EQXGT!V[RG!TCVKQ!HQT!VJG!YGVNCPF!TGRNKECVKQP!UJCNN!DG!TQWIJN[!71&!OGCFQY0GOGTIGPV!CPF!51&!YQQF[

EQXGT!)K/G/!UETWD!UJTWD*-!D[!VJG!GPF!QH!VJG!HKXG![GCT!OQPKVQTKPI!RGTKQF/! !VJG!IQCN!KU!VQ!ETGCVG!C!OQUCKE!QH!JCDKVCV-

YKVJ! CV! NGCUV! EQORCTCDNG! HWPEVKQPU! VQ! VJG! YGVNCPF! KORCEV! CTGC/! ! VJG! TCVKQ! QH! YGVNCPF! TGRNKECVKQP! CTGC! VQ

YGVNCPF!KORCEV!CTGC!UJCNN!DG!C!OKPKOWO!QH!2/6<2/!!VTGGU!YKNN!CNUQ!DG!RNCPVGF!KP!VJG!PQTVJGTP!GZVGPV!QH!VJG!OKVKICVKQP

CTGC-! RCTCNNGN! VQ! NCMG! TQCF-! TGRNCEKPI! VTGGU! VJCV! YQWNF! DG! NQUV! FWTKPI! TQCF! YKFGPKPI! CPF! CFLCEGPV! VQ! VJG

YGUVGTP! NGRKFQRVGTCP! JCDKVCV! CTGC-! CU! HQTGUV! GFIGU! CTG! CP! KORQTVCPV! JCDKVCV! EQORQPGPV! HQT! C! VJTGCVGPGF

DWVVGTHN[!)K/G/-!HTQUVGF!GNHKP*/

VJG!ETGCVGF!CPF!TGUVQTGF!YGVNCPF!JCDKVCVU!)UGG!KPXCUKXG!URGEKGU!EQPVTQN!RNCP=!KUER*!YKNN!OKVKICVG!HQT!VJG!NKOKVGF

FKTGEV!RTKOCT[!KORCEVU!VQ!C!RTKQT!CITKEWNVWTCN!YGV!OGCFQY!)K/G/!QNF!RCUVWTG*!CPF!UETWD!UJTWD!YGVNCPF-!RCTVKCNN[

KPHGUVGF!YKVJ!KPXCUKXG!RNCPVU/

VJKU!RNCP!HQNNQYU!)KP!RCTV*!VJG!OQUV!TGEGPV!TGXKUKQP!QH!VJG!W/U/!CTO[!EQTRU!QH!GPIKPGGTU-!PGY!GPINCPF!FKUVTKEV(U-

EQORGPUCVQT[!OKVKICVKQP!IWKFCPEG!);0243027*/

PQVG<!CNN!YGVNCPF!OKVKICVKQP!YQTM-!UJCNN!DG!UWRGTXKUGF!D[!CP!GEQNQIKUV !)QT!YGVNCPF!UEKGPVKUV*-!KPENWFKPI!KPKVKCN!ITCFKPI-

RNCPVKPI-! OCTMKPI! KPXCUKXGU! KP! CFLCEGPV! WRNCPF! DWHHGT! CTGCU-! CPF! OCTMKPI! CP[! PCVKXG! OCVGTKCNU! HQT! UCNXCIG/! ! C

RTG.KORNGOGPVCVKQP !OGGVKPI! UJCNN! VCMG!RNCEG!CV!NGCUV!QPG!OQPVJ!RTKQT!VQ!RNCP! KORNGOGPVCVKQP-! DGVYGGP!VJG!YGVNCPF

UEKGPVKUV-!VJG!UKVG!EQPVTCEVQT-!VJG!NCPFUECRGT-!CPF!CNUQ!VJG!VQYP!MKNNKPIN[!YGVNCPFU!CIGPV-!CV!VJG!VQYP(U!FKUETGVKQP/

3/1 Ukvg!Rtgrctcvkqp

2/ VJG!YGVNCPF!OKVKICVKQP!CTGC!YKNN!DG!KPKVKCNN[!WUGF!HQT!EQPUVTWEVKQP.TGNCVGF!CEVKXKVKGU! )G/I/!RCTMKPI-!OCVGTKCN

UVQTCIG*/! ! DGHQTG!UWEJ! CEVKXKVKGU! VCMG!RNCEG!VQRUQKN! UJCNN!DG! TGOQXGF/! ! VJKU! VQRUQKN! UJCNN! PQV! DG! WUGF!HQT

YGVNCPF!TGRNKECVKQP-!DWV!EQWNF!DG!WUGF!KP!CTGCU!VQ!DG!OCKPVCKPGF!CU!ITCUU!YKVJKP!VJG!HCEKNKV[!UKVG/

3/ CHVGT!VJG!YGVNCPF!OKVKICVKQP!CTGC!KU!PQ!NQPIGT!VQ!DG!WUGF!HQT!EQPUVTWEVKQP.TGNCVGF!CEVKXKVKGU-!CNN!KORQTVGF

OCVGTKCNU! )G/I/! ITCXGN! UWTHCEGU*! CPF! XGIGVCVKQP! YKNN! DG! TGOQXGF-! GZEGRV! CP[! UOCNN! KPENWUKQPU! YKVJ! PCVKXG

XGIGVCVKQP-!CV!VJG!FKUETGVKQP!QH!VJG!YGVNCPF!UEKGPVKUV/! !OKPKOK\G!XGIGVCVKQP!TGOQXCN!KP!VJG!PQTVJGTP!UGEVKQP

QH!VJG!OKVKICVQP!CFLCEGPV!VQ!NCMG!TQCF/

4/ KPUVCNN!RGTKOGVGT!GTQUKQP!EQPVTQNU!CTQWPF!VJG!OKVKICVKQP!CTGC!CU!UJQYP!QP!RNCP<!EQTTGEVN[! VTGPEJGF!CPF

UVCMGF!UKNV!HGPEG!RGT!VJG!3113!EQPPGEVKEWV!GTQUKQP!'!UGFKOGPVCVKQP!EQPVTQN!IWKFGNKPGU! )3113!IWKFGNKPGU*/

5/ ITCFKPI-! KPENWFKPI!UJCNNQY! GZECXCVKQP-! YKNN! VCMG!RNCEG!WPFGT! VJG!FKTGEVKQP!QH! VJG!YGVNCPF! UEKGPVKUV! KP! VJG

FTKGT!RQTVKQP!QH!VJG![GCT!)OKF!URTKPI!VJTQWIJ!GCTN[!HCNN*/! !ITCFKPI!YKNN!HQNNQY!VJG!RNCP-!DWV! KP!VJG!GXGPV!QH

WPGZRGEVGF!UQKN!CPF!J[FTQNQIKE!QEPFKVKQPU-!VJG!YGVNCPF!UEKGPVKUV!OC[!OCMG!OKPQT!CFLWUVOGPVU/

6/ VQRUQKN! VQ! DG! WUGF! KP! VJG! YGVNCPF! OKVKICVKQP! CTGC! UJQWNF! DG! HTQO! PQP.KPXCUKXG! KPHGUVGF! CTGCU! YKVJKP! VJG

YIGPGTCVKPI!HCEKNKV[!UKVGZ! QT! HTQO!QHH.UKVG!UQWTEGU/! ! C!OKPKOWO!QH!9! KPEJGU! )CHVGT! UGVVNKPI*!UJCNN!DG!WUGF!VQ

DTKPI!VJG!OKVKICVKQP!CTGC!VQ!VJG!FGUKTGF!GNGXCVKQPU/

7/ VJG! YGVNCPF! VQRUQKN! WUGF! OWUV! JCXG! C! OKPKOWO! QH! ;&! QTICPKE! OCVVGT! )RGTEGPV! NQUU! QP! KIPKVKQP*/! ! QTICPKE

OCVVGT! ECP! DG! KPETGCUGF! D[! OKZKPI! YKVJ! JKIJ.SWCNKV[! NGCH! EQORQUV! )3.[GCT! OKPKOWO! CIG*/! QTICPKE! OCVVGT

EQPVGPV!QH!WRNCPF!VQRUQKN!KP!VJG!CFLCEGPV!DWHHGT!OC[!DG!NQYGT!)4.5&*/

8/ VJG! VQRUQKN! )HQT! VJG! YGVNCPF! TGRNKECVKQP! CPF! HQT! VJG! WRNCPF! DWHHGT*! UJCNN! DG! CPCN[\GF! DGHQTG! WUG! HQT

VGZVWTCN!ENCUUKHKECVKQP!DCUGF!QP!VJG!WUFC!UQKNU!OCPWCN!YKVJ!VJG!HQNNQYKPI!ENCUUGU!DGKPI!CEEGRVCDNG<

c/ UCPF[!NQCO-!YKVJ!PQ!OQTG!VJCP!91&!UCPF

d/ NQCO

e/ UKNV!NQCO-!YKVJ!PQ!OQTG!VJCP!71&!UKNV

9/ VJG! YGVNCPF! VQRUQKN! UJCNN! DG! CPCN[\GF! HQT! PWVTKGPVU! WUKPI!VJG! OQTICP!UQKN! VGUV!QT! CRRTQXGF! CNVGTPCVKXG/

PWVTKGPVU!KP!VJG!EQORQUKVG!UCORNG!VQ!DG!VGUVGF!UJCNN!DG!YKVJKP!VJG!HQNNQYKPI!TCPIGU<

c/ PKVTQIGP!)P*! .!26.46!RRO

d/ RJQURJQTWU!)R*! .!31.41!RRO

e/ RQVCUUKWO!)M*! .!211.271!RRO

;/ KH! VJG! YGVNCPF!VQRUQKN!FQGU!PQV!OGGV! VJG!TGSWKTGF!PWVTKGPV!NGXGNU-! CP!QTICPKE!OGVJQF!HQT!UQKN!COGPFOGPV

UJCNN!DG!WUGF/

21/ VJG!YGVNCPF!VQRUQKN!UJCNN!DG!VGUVGF!HQT! rJ! )2<2-!J3Q*!CPF!DG!YKVJKP!VJG!HQNNQYKPI!TCPIG<!7/1! .! 8/6/!RGNNGVK\GF

NKOG!OC[!DG!WUG!VQ!TCKUG!VJG!rJ/

22/ VJG! YGVNCPF! TGRNKECVKQP! CTGC-! CPF! VJG! WRNCPF! DWHHGT-! YKNN! DG! ITCFGF! CU! DTQCF-! NGXGN! VQ! IGPVN[! UNQRKPI

VGTTCEGU/!!KP!VJG!YGVNCPF!VJG!VCTIGVGF!URTKPI!YCVGT!VCDNG!UJCNN!DG!YKVJKP!27!KPEJGU!QH!VJG!UWTHCEG/

23/ CU!UJQYP!QP!RNCPU!VJG!ETGCVGF!YGVNCPF!CNUQ!JCU!VYQ!FGGRGT!YUWORU-Z!YJGTG!GOGTIGPV!XGIGVCVKQP!V[RKECNN[

HQWPF!KP!UJCNNQY!OCTUJGU!UJCNN!DG!RNCPVGF/

24/ CFFKVKQPCN!OKETQVQRQITRJ[-!VJCV!KU-!KTTGIWNCT!UJCNNQYGT!FGRTGUUKQPU-!!!YKNN!DG!EQPUVTWEVGF!KP!VJG!UWDUQKN!KP

C!OCPPGT!VJCV!OKOKEU! VJG!RKV! CPF!OQWPF!OKETQVQRQITCRJ[!QH!OQUV!PCVWTCN!YGVNCPF!U[UVGOU/! ! VJG!RTQRQUGF

OKETQRQITCRJKE!XCTKCVKQPU!CTG!PQV!UJQYP!QP!VJG!RNCPU!CPF!UJCNN!DG!FGVGTOKPGF!CU!2!HQQV!DGNQY!VJG!HKPKUJGF

YGVNCPF!GNGXCVKQP/!!OKETQVQRQITCRJ[!YKNN!DG!ETGCVGF!D[!XCT[KPI!VJG!EQPVQWTU!QH!VJG!UWDUQKN!D[!C!OCZKOWO!QH

2! HQQV! CDQXG! QT! DGNQY! VJG! RTQRQUGF! UWDUQKN! GNGXCVKQP/! ! OKETQVQRQITCRJKE! UWTHCEG! XCTKCVKQPU! UJCNN! PQV

TGUWNV! KP!XGTVKECN!QT!PGCT!XGTVKECN!UNQRGU/!OKETQVQRQITCRJ[! )VJG!UOCNNGT!FGRTGUUKQPU*! UJCNN!CNNQY!NKOKVGF

VGORQTCT[!RQPFKPI-!YKVJ!NCVGTCN!ECRKNNCT[!CEVKQP!KPVQ!JKIJGT!GNGXCVKQP!CTGCU/

25/ PQ!OCEJKPGT[!YKNN!DG!CNNQYGF!YKVJKP!VJG!CTGCU!YJGTG!OKETQVQRQITCRJ[!EQPUVTWEVKQP!JCU!DGIWP/

26/ RNCEGOGPV! QH! VQRUQKN! UJCNN! QEEWT! QXGT! VJG! UWDUQKN! VQ! CEJKGXG! VJG! HKPCN! ITCFGU! UJQYP! QP! VJG! YGVNCPF

OKVKICVKQP!RNCP/!YGVNCPF!VQRUQKN!YKNN!JCXG!DGGP!VGUVGF!CPF!CRRTQXGF!VJKU!DGHQTG!RNCEGOGPV/!QRGTCVKQP!OWUV

DG!RGTHQTOGF! KP!EQPLWEVKQP!YKVJ! VJG!EQPUVTWEVKQP!QH!OKETQVQRQITCRJ[! KP!QTFGT!VQ! OKPKOK\G!EQORCEVKQP!D[

OCEJKPGT[/! ! VYGNXG! VQ! GKIJVGGP! )23! .! 29*! KPEJGU! QH! CRRTQXGF! YGVNCPF! VQRUQKN! CPF! UKZ! VQ! VGP! )7.21*! KPEJGU! QH

WRNCPF!VQRUQKN!UJCNN!DG!RNCEGF!QXGT!VJG!UWDUQKN!CPF!UJCNN!DG!URTGCF!WUKPI!JCPF!VQQNU!VQ!CXQKF!EQORCEVKQP/!!KV

KU! CPVKEKRCVGF! VJCV! WRQP! UGVVNKPI-! CV! NGCUV! 9! KPEJGU! QH! VQRUQKN! UJCNN! EQXGT! VJG! UWDUQKN! VJTQWIJQWV! VJG

YGVNCPF!RQTVKQP!QH!VJG!OKVKICVKQP!CTGC/!!PQVG !VJCV!VQRUQKN!URGEKHKECVKQPU!HQT!VJG!NGRKFQRVGTCP!JCDKVCV!CTGC

FKHHGT!)UGG!CRRNKECDNG!PQVGU*/

27/ CFFKVKQPCN!YGVNCPF!VQRUQKN!UJCNN!DG!UVQEMRKNGF!PGCTD[!VQ!DG!WUGF!FWTKPI!RNCPVKPI!QH!UJTWDU!CPF!VTGGU!)UGG

DGNQY*/

28/ YQQF[! FGDTKU! )G/I/-! HCNNGP! DTCPEJGU! CPF! NQIU! YKVJ! OQUU! CPF! HWPIWU*! HTQO! QP.UKVG! PQP.KPXCUKXG! KPHGUVGF

HQTGUV!CTGCU!QT!HTQO!QVJGT!QHH.UKVG!UQWTEGU!YKNN!DG!RNCEGF!KP!VJG!OKVKICVKQP!CTGCU-!KP!SWCPVKV[!UWHHKEKGPV!HQT

CRRTQZOCVGN[!3&!EQXGT-!GZENWFKPI!YGV!OGCFQYU-!DWV!KPENWFKPI!OCTUJ[!UWORU/

29/ YJCTXGUVKPIZ! QH!YQQF[! FGDTKU!HTQO!QP.UKVG!UQWTEGU! )G/I/-!IGPGTCVKPI!HCEKNKV[!UKVG*! UJCNN! VCMG!RNCEG! DGHQTG

ITCFKPI! HQT! VJG! HCEKNKV[! )K/G/! CHVGT! ENGCTKPI! CPF! ITWDDKPI*/! ! VJKU! OCVGTKCN! UJCNN! DG! UVQEMRKNGF! CNQPI! VJG

GCUVGTP!GFIG!QH!VJG!YGVNCPF!OKVKICVKQP!CTGC!CPF!DG!RTQVGEVGF!)VJKU!YKNN!CNUQ!HCEKNKVCVG!FGEQORQUKVKQP!RTKQT

VQ!KPUVCNNCVKQP*/

c/ YQQF[!FGDTKU!UJCNN!PQV!EQPVCKP!CP[!KPXCUKXG!RNCPV!URGEKGU/

d/ YQQF[! FGDTKU!UJCNN! EQPUKUV! QH! UOCNN! VQ! OGFKWO! UVWORU! CPF! VTWPMU-! CV! NGCUV! 21! KPEJGU! KP! FKCOGVGT! YKVJ

TQQV!ETQYPU!CVVCEJGF-!CU!YGNN!CU!UOCNNGT!DTCPEJGU0DTWUJ/!!VTWPMU!UJCNN!DG!CV!NGCUV!4!HGGV!KP!NGPIVJ/!!CU

OWEJ!CU!RQUUKDNG-!VJGUG!OCVGTKCNU!UJCNN!DG!KP!XCTKQWU!UVCIGU!QH!FGEQORQUKVKQP/

4/1 Rncpvkpiu!.!Ygvncpf!Etgcvkqp

2/ RNCPVKPI!QH!VJG!YQQF[!OCVGTKCNU!KP!VJG!YGVNCPF!TGRNKECVKQP!CTGC!UJCNN!DG!KPKVKCVGF!KP!URTKPI!DGVYGGP!CRTKN!26VJ!CPF!OC[!41VJ!QT!KP!GCTN[ !HCNN!DGVYGGP!UGRVGODGT!2UV!CPF!UGRVGODGT!41VJ/!RNCPVKPI!QH

JGTDCEGQWU!RNWIU!UJCNN!VCMG!RNCEG!NCTIGN[! KP!VJG!URTKPI!YKPFQY-!YKVJ!UQOG!HNGZKDKNKV[-!FGRPFKPI!QP!OCVWTKV[!QH!RNCPVKPI!UVQEM/! ! ! !UGGFKPI!OC[!DG!FQPG!GKVJGT! KP!URTKPI!QT! KP! NCVG!HCNN!QT!GCTN[

YKPVGT!CHVGT!JCTF!HTQUV/

3/ QTFGT!YQQF[!RNCPVU!CJGCF!QH!VKOG !)CV!NGCUV!QPG!OQPVJ*!VQ!KORTQXG!NKMGNKJQQF!QH!CXCKNCDKNKV[/!!TGXKGY!QTFGT!HQT!JGTDCEGQWU!RNWIU!GCTN[!KP!VJG!RTGXKQWU!HCNN-!VQ!OCMG!UWTG!HNCVU!QH!CNN!VJG!URGEKGU

YKNN!DG!ITQYP!CPF!CXCKNCDNG!VJG!HQNNQYKPI!URTKPI/! !RNCPV! NKUVU! KPENWFG!UQOG!PWTUGT[!EQPVCEVU-! DWV!QVJGTU!OC[!DG!WUGF/! ! VYQ!TGEQOOGPFGF!XGPFQTU!CTG!PGY!GPINCPF!YGVNCPF!RNCPVU! )PGYR*! KP

COJGTUV!OCUU/-!CPF!PCUCOK!HCTO!KP!YJCVGN[-!OCUU/!!PWTUGTKGU!UJQWNF!DG!KP!UQWVJGTP!PGY!GPINCPF!QT!VJG!OKF.CVNCPVKE!UVCVGU/!!QDVCKP!CRRTQXCN!HQT!CP[!RNCPV!UWDUVKVWVKQPU!FWG!VQ!NCEM!QH!CXCKNCDKNKV[/

4/2 RNCPVKPIU!KPUVCNNCVKQP

2/ UVQTCIG<!MGGR!RNCPVU-!URGEKHKGF!KP!VCDNGU!2-!3!CPF!4-!KP!VJG!UJCFG!CPF!KPUVCNN!YKVJKP!VJTGG!FC[U!QH!FGNKXGT[/ !!MGGR!YCVGTGF-!CU!PGEGUUCT[/

3/ C!SWCNKHKGF!YGVNCPF!RTQHGUUKQPCN!QT!GEQNQIKUV!UJCNN!URGEKH[!RNCPVKPI!NQECVKQPU!CPF!FKTGEV!VJG!KPUVCNNCVKQP-!GKVJGT!D[!UVCMKPI!RNCPVKPI!NQECVKQPU!YKVJ!C!YKTG!HNCI!QT!DCODQQ!UVCMG!NCDGNGF!YKVJ!VJG

URGEKGU!PCOG!QT!EQFG/!!RQVVGF!UVQEM!OC[!CNUQ!DG!FKTGEVN[!RNCEGF!CV!RNCPVKPI!NQECVKQP/

4/ KP!VJG!RGTKOGVGT!QH!YGVNCPF!OKVKICVKQP!CTGC-!VJCV!KU-!WRNCPFU!YKVJKP!VJG!EQPUGTXCVKQP!GCUGOGPV!CTGC!YQQF[!RNCPVKPIU!UJCNN!DG!KPUVCNNGF!CHVGT!KPXCUKXGU!JCXG!DGGP!TGOQXGF-!CPF!UJCNN!DG!RQUKVKQPGF

DGVYGGP!CPF!CTQWPF!CP[!GZKUVKPI!PCVKXG!EQNQPK\GTU //

5/ RNCPV!KP!UCOG.URGEKGU!ENWUVGTU-!HQWT!VQ!UKZ!HGGV!CRCTV-!HQT!UJTWDU-!VGP!HGGV!CRCTV!HQT!UOCNN!VTGGU/!!NCTIGT!VTGGU!UJQWNF!DG!PQ!ENQUGT!VJCP!GKIJV!HGGV!HTQO!C!UJTWD!QT!UOCNN!VTGG/

6/ YQQF[!RNCPVKPIU<!FKI!JQNGU!D[!JCPF!VQ!OKPKOK\G!EQORCEVKQP !QH!UQKN! )OGEJCPKECN!CWIGTU!CTG!RTQJKDKVGF*/! !YCVGT!JQNGU!DGHQTG!RNCPVKPI-!WPNGUU!UQKN! KU! CNTGCF[!OQKUV/! ! CFF!UNQY !TGNGCUG!HGTVKNK\GT

)QUOCEQVG-!OKNQTICPKVG!QT!GSWKXCNGPV*!VQ!RNCPVKPI!JQNG/! !RNCEG!RNCPVU! KPVQ!JQNGU!CPF!TGRNCEG!UQKN-!UQ!VJCV!VJGTG! KU!HWNN!EQXGTCIG!QH!TQQVU-!YKVJ!PQ!CKT!URCEGU!CPF!NGXGN!UQKN!CTQWPF!VJG!RNCPV/

JQNGU!UJCNN!DG!QXGTUK\GF!)3Z!VJG!RQV!FKCOGVGT*!CPF!DCEMHKNNGF!YKVJ!JKIJ!SWCNKV[!VQRUQKN!)PQV!UWDUQKN!TGOQXGF!HTQO!DQVVQO!RCTV!QH!JQNG*/!CP!COGPFOGPV!YKVJ!O[EQT[\CN!URQTGU!KU!TGEQOOGPFGF!KH

VQRUQKN!JCU!DGGP!EQPUVTWEVGF!QT!UVQEMRKNGF!QXGT!UKZ!OQPVJU/!!HHGFEQ!KP!OCKPG!KU!C!IQQF!UQWTEG/

7/ URTGCF!C!VJTGG.KPEJ!VJKEM!NC[GT!QH!YGNN.TQVVGF!JCTFYQQF!OWNEJ!VJTQWIJQWV!VJG!ENWUVGT/! ! NGCXG!C!ICR!QH! VJTGG! KPEJGU!CTQWPF!GCEJ!VTWPM/! !HQTO!UCWEGTU! CTQWPF!CNN!OWNEJGF!VTGG!CPF!UJTWD

RNCPVKPIU-!VYQ!VQ!VJTGG! KPEJGU!JKIJ-! 47Z!CETQUU!HQT!PWTUGT[!UVQEM/!YCVGT!TKIJV!CHVGT!RNCPVKPI/! ! HQT!RNWIU! KP! VJG!YGV!OGCFQY-!YCVGTKPI!UGXGTCN!VKOGU!C!YGGM! KU! GUUGPVKCN-! KP!FT[!YGCVJGT/!! HQT

KTTKICVKQP-!UGV!WR!C!RWOR!FTCYKPI!QP!NQECN!YCVGT-!QT!HTQO!C!YCVGT!VCPM!DTQWIJV!VQ!VJG!UKVG/

8/ RGTGPPKCN!RNWIU/!RNCPV!CHVGT!UJTWD!KPUVCNNCVKQP-!KP!OKF!VQ!NCVG!CHVGTPQQP-!QT!WPFGT!UJCF[!EQPFKVKQPU/!PQVG!VJG!J[FTQNQIKE!\QPG!RTQXKFGF!HQT!GCEJ!URGEKGU!QP!VJG!RNCPVKPI!VCDNG-!CPF!RNCPV!KP!VJG

EQTTGURQPFKPI!\QPG!QP!VJG!RNCPVKPI!RNCP/!!!!YCVGT!KOOGFKCVGN[!CHVGT!RNCPVKPI/!!URCEG!RNWIU!23!VQ!47!KPEJGU!CRCTV-!RGT!RNCPVKPI!VCDNG!)UGG!VCDNG!4*/

9/ HQT!RNCPVKPIU!KP!UJCNNQY!YCVGT-!UWEJ!KU!VJG!YUWORU-Z!OCMG!UWTG!RNCPVU!CTG!YGNN!UGEWTGF!KP!VJG!DQVVQO/

;/ RNWIU!EQOG!KP!HNCVU!QH!HKHV[-!UWEJ!VJCV!UQOG!YKNN!DG!NGHV!QXGT-!IKXGP!VJG!FKXGTUKV[!QH!VJG!RTQRQUGF!RNCPVKPI!RNCP/!UQTG!NGHV.QXGT!RNCPVU!KPC!OQKUV!PGCTD[!CTGC-!EQPXGPKGPV!HQT!YCVGTKPI-!UWEJ!CU

CFLCEGPV!DKQ=KPHKNVTCVKQP!CTGC-!LWUV!VQ!VJG!YGUV/!!NGHV!QXGT!RNWIU!OC[!DG!RNCPVGF!KP!TGUVQTCVKQP!CTGC!C/!!PQVG!VJCV!VJG!QRVKQP!QH!RWTEJCUKPI!OCP[!HGYGT-!NCTIGT!RNCPVU!KU!PQV!FGKUTCDNG-!2*!DGECWUG

KVT!YQWNF!TGUWNV!KP!URGEKGU!RQRWNCVKQPU!YKVJ!NQYGT!IGPGVKE!FKXGTUKV[-!CPF!3*!DGECWUG!VJG!EQUV!QH!!QPG!RNCPV!KP!C!SWCTV.UK\G!RQV!KU!CRRTQZKOCVGN[!VGP!VKOGU!VJCV!QH!QPG!RNWI/

4/3 UGGFKPI

2/ KP!YGV!CPF!OQKUV!OGCFQY!!CTGCU-!DGVYGGP!DGFU!QH!OGCFQY!RNCPVKPIU!CPF!DGVYGGP!UJTWD!CPF!VTGGU-!UGGF!CV!URGEKHKGF!TCVG-! ! ! KP!NQECVKQPU!URGEKHKGF! KP!UGGFKPI!VCDNG!5-!WUG!URTC[!RCKPV!VQ!FGNKPGCVG

NQECVKQPU!QH!UGGF!RCVEJGU-!CPF0QT!UQY!UGGF!CU!FKTGEVGF!D[!YGVNCPF!GEQNQIKUV/!!UGGFKPI!OC[!DG!QOKVVGF!KP!CTGCU!YKVJ!FGUKTCDNG-!PCVWTCNN[!EQNQPK\GF!JGTDCEGQWU!EQXGT!)G/I/!IQNFGPTQFU!QT!ITCUUGU*/

3/ HQT!URTKPI!UGGFKPI-!NKIJVN[!TCMG!KP!UGGF!)NGUU!VJCP!¿!KPEJ!FGGR*-!TQNN-!CPF!NKIJVN[!OWNEJ!YKVJ!UVTCY!)HTGG!QH!UGGFU*!VQ!JQNF!OQKUVWTG!HQT!IGTOKPCVKQP/!!HQT!HCNN!UGGFKPI-!CHVGT!JCTF!HTQUV-!UGGF!OC[

UKORN[!DG!UQYP/!!UPQY!CPF!HTQUV!YKNN!KPEQTRQTCVG!KPVQ!VJG!UQKN/

4/ KH!UQKN!KU!UCVWTCVGF-!DTQCFECUV!UQKN!QP!UWTHCEG!YKVJQWV!TCMKPI/

5/ URTGCF!C!VJKP!NC[GT!QH!UVTCY!OWNEJ !QXGT!CNN!UGGFGF!CTGCU!YKVJQWV!UVCPFKPI!YCVGT-!CNNQYKPI!UQOG!NKIJV!RGPGVTCVKQP/

!4/4!!! RTQVGEVKQP!HTQO!JGTDKXQT[

2/ YQQF[!RNCPVKPIU!YKNN!DG!OQPKVQTGF!FWTKPI!VJG!HKTUV!CPF!UGEQPF!ITQYKPI!UGCUQPU!CHVGT!RNCP!KORNGOGPVCVKQP!HQT!GZEGUUKXG!JGTDKXQT[/!!KH!QDUGTXGF-!VJG!YGVNCPF!GEQNQIKUV!OC[!RTQRQUG!CFFKVKQPCN

EQPVTQNU0OGVJQFU!VQ!TGFWEG!JGTDKXQT[/

3/ CU!CP! KPKVKCN!EQPVTQN-!VJG!QTICPKE! HGTVKNK\GT!OKNQTITCPKVG!UJCNN!DG!WUGF!CV!GCEJ!UJTWD0VTGG!RNCPVKPI-! CPF!CNQPI!VJG!RGTKOGVGT!QH! VJG!GPVKTG!OKVKICVKQP!CTGC/! ! VJKU!HGTVKNK\GT! KU!OKNF!VQ!OQFGTCVG

FGVGTGPV!VQ!JGTDKXQT[!D[!FGGT/

4/5!!! KPKVKCN!HQNNQY.WR!CPF!OCKPVGPCPEG

2/ YQQF[!FGDTKU/! !CHVGT!KPUVCNNCVKQP!QH!RNCPVKPIU!CPF!UGGFKPI-!URTGCF!VJG!UVQEMRKNGF!NCTIG!NQIU!CPF!OGFKWO.UK\GF!DTCPEJGU! KP!XCTKQWU!UVCIGU!QH!FGEC[!KP!CNN!OKVKICVKQP!CTGCU-!KPENWFKPI!VJG!UWORU/

YQQF[!FGDTKU!YKNN!JCXG!DGGP!UVQEMRKNGF!CU!FGUETKDGF!CDQXG/!!YQQF[!FGDTKU!RTQXKFGU!UJGNVGT!HQT!YKNFNKHG-!UWDUVTCVGU!HQT!OQUUGU!CPF!HQTGUV!HWPIK-!CPF!CUUQEKCVGF!KPXGTVGDTCVGU!CTG!C!HQQF!UQWTEG

HQT!YKNFNKHG/

3/ RGTKOGVGT!UGFKOGPV!EQPVTQNU/!!OCKPVCKP!RGT!VJG!3113!EV!G'U!IWKFGNKPGU-!EJGEM!CHVGT!GCEJ!TCKP!OQTG!VJCP!QPG!KPEJ/!!TGOQXG!UKNV!HGPEG!CU!UQQP!CU!ITQWPF!KU!XGIGVCVGF!)@91&!EQXGT*!VQ!RTGXGPV!KORGFKPI

CPKOCN!OQXGOGPV!VQ!CPF!HTQO!CFLCEGPV!UGCUQPCNN[!HNQQFGF!CPF!UCVWTCVGF!YGVNCPFU/!!UGFKOGPV!EQNNGEVGF!D[!VJGUG!FGXKEGU!YKNN!DG!TGOQXGF!CPF!RNCEGF!WRNCPF!KP!C!OCPPGT!VJCV!RTGXGPVU!KVU!GTQUKQP

CPF!VTCPURQTV!VQ!C!YCVGTYC[!QT!YGVNCPF/

4/ KTTKICVKQP<!YCVGT!CNN!UGGFGF!CTGCU-!RNCPVKPIU!CPF0QT!VTCPURNCPVU!CV!NGCUV!YGGMN[!KP!FTQWIJV[!RGTKQFU/!!OQTG!HTGSWGPV!YCVGTKPI!YKNN!KPETGCUG!RNCPVKPIU!UWEEGUU/!HQT!RNWIU!CPF!DCTG!TQQV!UVQEM-

OQTG!HTGSWGPV!YCVGTKPI!EQWNF!DG!PGGFGF/

5/1 Kpxcukxg!Rncpv!Eqpvtqn

2/ VJG!GEQNQIKUV!YKNN!HNCI!VJG!CFFKVKQPCN!YQQF[!KPXCUKXGU!RCVEJGU!VQ!DG!TGOQXGF!KP!CNN!WRNCPFU!YKVJKP!VJG! CTGC!QH!RTGUGTXCVKQP!)K/G/!EQPUGTXCVKQP!GCUGOGPV*/

3/ KPXCUKXG!RNCPV!EQPVTQN!YKVJKP!VJG!CTGC!QH!RTGUGTXCVKQP!UJCNN!VCMG!RNCEG!HQT!HKXG!)6*![GCTU!HQNNQYKPI!VJG![GCT!QH!RNCP! KORGOGPVCVKQP!HQNNQYKPI!VJG!RTQEGFWTGU!QWVNKPGF!KP!VJG<!YKPXCUKXG!URGEKGU

EQPVTQN!RNCP<!MKNNKPIN[!GPGTI[!EGPVGT-!NCMG!TQCF-!MKNNKPIN[-!EQPPGEVKEWV -Z!FCVGF!LCPWCT[!3128-!CPF!RTGRCTGF!D[!TGOC!GEQNQIKECN!UGTXKEGU-!NNE/

6/1 Oqpkvqtkpi

2/ KPURGEVKQPU!D[!C!SWCNKHKGF!YGVNCPF!RTQHGUUKQPCN!QT!GEQNQIKUV!UJCNN!VCMG!RNCEG!KP!VJG! GCTN[!HCNN!CHVGT!KPUVCNNCVKQP-!CPF!KP!VJG!HKXG!)6*!PGZV!ITQYKPI!UGCUQPU-!CV!GCEJ!QH!VJG!YGVNCPF!OKVKICVKQP!CTGC/

3/ FWTKPI! KPURGEVKQPU-!EJGEM!OKVKICVKQP!CTGC!HQT!UGGFNKPIU!QH!VJG!HQNNQYKPI! KPXCUKXG!URGEKGU!CPF!OGEJCPKECNN[!TGOQXG<!EQOOQP!TGGF-!OQTTQY(U!JQPG[UWEMNG-!CWVWOP!QNKXG-!OWNVKHNQTC!TQUG-!CUKCVKE

DKVVGTUYGGV-!LCRCPGUG!DCTDGTT[-!INQUU[!DWEMVJQTP-!DWTPKPI!DWUJ-!OWIYQTV-!CPF!ICTNKE!OWUVCTF/!KPURGEVKQPU!UJCNN!DG!FQPG!D[!VJG!YGVNCPFU!RTQHGUUKQPCN-!YJQ!EQWNF!CNUQ!KFGPVKH[!QVJGT!KPXCUKXG

RNCPV!URGEKGU-!DWV!RGTUQPPGN!VTCKPGF!D[!VJG!RTQHGUUKQPCN!KP!KFGPVKHKECVKQP!QH!KPXCUKXG!UGGFNKPIU!OC[!CUUKUV!YKVJ!OGEJCPKECN!TGOQXCN!)YGGFKPI*/

4/ EQORGVKPI!RNCPVU<!KH!VJG!YGVNCPFU!RTQHGUUKQPCN!FGVGTOKPGU!VJCV!GZEGUUKXG!PWODGTU!QH!UGGFNKPIU!QH!C!RCTVKEWNCT!PCVKXG!URGEKGU!JCXG!IGTOKPCVGF!QP!UKVG!)G/I/!ECVVCKN*-!TGOQXG!VJGO!D[!JQGKPI!QT!JCPF

RWNNKPI/!!EQNQPK\CVKQP!D[!C!XCTKGV[!QH!PCVKXG!URGEKGU!KU!GZRGEVGF!CPF!KU!FGUKTCDNG/

5/ CPPWCN!OQPKVQTKPI!TGRQTVU!UJCNN!DG!UWDOKVVGF!VQ!VJG!VQYP!QH!MKNNKPIN[!EQPUGTXCVKQP!EQOOKUUKQP!)c/m/c/!KPNCPF!YGVNCPFU!EQOOKUUKQP*!PQ!NCVGT!VJCP!FGEGODGT!26VJ!QH!VJG![GCT!DGKPI!OQPKVQTGF-!CPF

UJCNN! RTQXKFG! C! UJQTV! PCTTCVKXG! KPENWFKPI! KPHQTOCVKQP! QP! UWTXKXCN! CPF! RGTHQTOCPEG! QH! RNCPVKPIU-! GZVGPV! VQ! YJKEJ! VCTIGV! J[FTQNQI[! KU! CEJKGXGF-! FGXGNQRKPI! YGVNCPF! UQKN! EJCTCEVGTKUVKEU-

EQNQPK\CVKQP!D[!KPXCUKXG!RNCPVU!'!EQPVTQN!OGCUWTGU-!EQNQPK\CVKQP!D[!FGUKTCDNG!PCVKXG!URGEKGU-!CPF!QDUGTXGF!WUCIG!D[!HCWPC!)K/G/!XGTVGDTCVGU!CPF!KPXGTVGDTCVGU*/

6/ TGRQTV!UJCNN!CNUQ!KPENWFG!RJQVQ.FQEWOGPVCVKQP-!YKVJ!RJQVQU!VCMGP!GCEJ![GCT!CV!NGCUV!CV!GCEJ!QH!HQWT!)5*!GUVCDNKUJGF!NQECVKQPU!CV!VJG!OKVKICVKQP!CTGC/

7/ TGOGFKCN!OGCUWTGU!UWEJ!CU!TGRNCEGOGPV!RNCPVKPIU-!J[FTQNQIKE!CFLWUVOGPVU-!CPF!DTQYUG!RTQVGEVKQP-!OC[!DG!TGEQOOGPFGF!CPF!KORNGOGPVGF/

RNCP!HQT

WRNCPF!NGRKFQRVGTCP!JCDKVCV

KORNGOGPVCVKQP!PQVGU

2/1 Kpvtqfwevkqp

VJG!ETGCVKQP!QH!C!URGEKCNK\GF!WRNCPF!JCDKVCV!UWKVCDNG!VQ!CVVTCEV!NKRGFQRVGTCP!URGEKGU!)K/G/!DWVVGTHNKGU!CPF!OQVJU*-!UJCNN!VCMG!RNCEG!CV

QPG! NQECVKQP! )K/G/! NGRKFQRVGTCP! JCDKVCV! CTGC*-! KP! VJG! PQTVJGTP! RQTVKQP! QH! VJG! YUYKVEJ[CTF! UKVG/Z! VJKU! JCDKVCV-! YJKEJ! GPEQORCUUGU

CRRTQZKOCVGN[! 4-811! USWCTG! HGGV-! UJCNN! DG! NQECVGF! YKVJKP! VJG! HCT! YGUVGTP! UGEVKQP! QH! VJG! EQPUGTXCVKQP! GCUGOGPV! VJCV! YKNN! CNUQ

EQPVCKP!VJG!YGVNCPF!ETGCVKQP!CTGC/

VJG! VCTIGV! EQXGT! V[RG! HQT! VJG! NGRKFQRVGTCP! JCDKVCV! YKNN! DG! C! YFT[.URGEVTWOZ! OGCFQY! FQOKPCVGF!D[! ITCUUGU! CPF! HQTDU! MPQYP!VQ

CVVTCEV! VJG! VCTIGV! KPXGTVGDTCVGU/! ! VJG! UQKNU! VQ! DG! WUGF! KP! ETGCVKPI! VJKU! JCDKVCV! UJCNN! DG! UCPF[! )K/G/! UCPF[! NQCO-! NQCO[! UCPF*/

CRRTQZKOCVGN[!21!VQ!26!RGTEGPV!QH!VJKU!CTGC(U!UWTHCEG!YKNN!DG!EQXGTGF!YKVJ!EQCTUG!HTCIOGPVU!)K/G/!UVQPG!'!TQEM*/!!QPN[!5!VQ!7!KPEJGU!QH

VQRUQKN!YKNN!DG!WUGF!CPF!JCXG!TQWIJN[!4!VQ!5!RGTEGPV!QTICPKE!OCVVGT!)D[!YGKIJV*/!!VJG!FTCKPCIG!ENCUU!QH!VJKU!CTGC!YKNN!DG!YGNN!FTCKPGF/

PQVG<!CNN!YGVNCPF!OKVKICVKQP!YQTM!UJCNN!DG!UWRGTXKUGF!D[ !CP!GEQNQIKUV-! KPENWFKPI!KPKVKCN!ITCFKPI-!RNCPVKPI-!OCTMKPI!KPXCUKXGU!KP!CFLCEGPV

WRNCPF!CTGCU-!CPF!OCTMKPI!CP[!PCVKXG!OCVGTKCNU!HQT!UCNXCIG/! !C!RTG.KORNGOGPVCVKQP !OGGVKPI!UJCNN!VCMG!RNCEG!CV!NGCUV!QPG!OQPVJ!RTKQT!VQ

RNCP!KORNGOGPVCVKQP-!DGVYGGP!VJG!GEQNQIKUV-!VJG!UKVG!EQPVTCEVQT-!CPF!VJG!NCPFUECRGT/

3/1 Ukvg!Rtgrctcvkqp

2/ VJG!NGRKFQRVGTCP!JCDKVCV!CTGC!YKNN!DG!KPKVKCNN[!WUGF!HQT!EQPUVTWEVKQP.TGNCVGF!CEVKXKVKGU!)G/I/!RCTMKPI-!OCVGTKCN!UVQTCIG*/!!DGHQTG

UWEJ!CEVKXKVKGU!VCMG!RNCEG!VQRUQKN!UJCNN!DG!TGOQXGF/!!VJKU!VQRUQKN!UJCNN!PQV!DG!WUGF!HQT!VJKU!JCDKVCV-!DWV!EQWNF!DG!WUGF!KP!CTGCU!VQ

DG!OCKPVCKPGF!CU!ITCUU!YKVJKP!VJG!HCEKNKV[!UKVG/

3/ CHVGT!VJG! NGRKFQRVGTCP! JCDKVCV! CTGC! KU!PQ! NQPIGT!VQ! DG!WUGF! HQT!EQPUVTWEVKQP.TGNCVGF!CEVKXKVKGU-! CNN! KORQTVGF!OCVGTKCNU! )G/I/

ITCXGN!UWTHCEGU*!CPF!XGIGVCVKQP!UJCNN!DG!TGOQXGF/

4/ KPUVCNN!RGTKOGVGT!GTQUKQP!EQPVTQNU!CTQWPF!VJG!QXGTCNN!OKVKICVKQP!CTGC!CU!UJQYP!QP!RNCP<!EQTTGEVN[!VTGPEJGF!CPF!UVCMGF!UKNV

HGPEG!RGT!VJG!3113!EQPPGEVKEWV!GTQUKQP!'!UGFKOGPVCVKQP!EQPVTQN!IWKFGNKPGU! )3113!IWKFGNKPGU*/

5/ ITCFKPI!YKNN!VCMG!RNCEG!WPFGT!VJG!FKTGEVKQP!QH!CP!GEQNQIKUV!KP!VJG!FTKGT!RQTVKQP!QH!VJG![GCT! )NCVG!URTKPI!VJTQWIJ!GCTN[!HCNN*/

ITCFKPI!YKNN!HQNNQY!VJG!RNCP-!DWV!VJG!GEQNQIKUV!OC[!OCMG!OKPQT!CFLWUVOGPVU/

6/ VJG!UWDUQKN!VQ!DG!WUGF!KP!VJG!NGRKFQRVGTCP!JCDKVCV!CTGC!UJCNN!PQV!DG!HKPGT!VJCP!C!UCPF[!NQCO!CPF!ECP!DG!CU!EQCTUG!CU!NQCO[!UCPF-

YKVJ!PQ!OQTG!VJCP!31&!UKNV!EQPVGPV/

7/ WRNCPF!VQRUQKN! VQ!DG!WUGF! KP! VJG! NGRKFQRVGTCP!JCDKVCV!CTGC!UJQWNF!DG! HTQO!PQP.KPXCUKXG! KPHGUVGF!CTGCU!YKVJKP!VJG! YIGPGTCVKPI

HCEKNKV[!UKVGZ!QT!HTQO!QHH.UKVG!UQWTEGU/!!C!OKPKOWO!QH!5!KPEJGU!)CHVGT!UGVVNKPI*-!DWV!PQV!OQTG!VJCP!7!KPEJGU!UJCNN!DG!WUGF!VQ!DTKPI

VJG!OKVKICVKQP!CTGC!VQ!VJG!FGUKTGF!GNGXCVKQPU-!CU!URGEKHKGF!KP!VJG!RNCP/

8/ VJG!WRNCPF!VQRUQKN!WUGF!OWUV!JCXG!C!4.5&!QTICPKE!OCVVGT!)RGTEGPV!NQUU!QP!KIPKVKQP*/

9/ VJG!WRNCPF!VQRUQKN!UJCNN!DG!CPCN[\GF!DGHQTG!WUG!HQT!VGZVWTCN!ENCUUKHKECVKQP!DCUGF!QP!VJG!WUFC!UQKNU!OCPWCN!YKVJ!VJG!HQNNQYKPI

ENCUUGU!DGKPI!CEEGRVCDNG<

c/ UCPF[!NQCO!VQ!NQCO[!UCPF-!YKVJ!PQ!OQTG!VJCP!96&!UCPF!EQPVGPV/

;/ VJG!WRNCPF!VQRUQKN!UJCNN!DG!VGUVGF!HQT!rJ!)2<2-!J3Q*!CPF!DG!YKVJKP!VJG!HQNNQYKPI!TCPIG<!7/6!.!8/6/!NKOG!OC[!DG!CFFGF!VQ!TCKUG!VJG!rJ!VQ

CP!CEEGRVCDNG!NGXGN/

21/ 21!VQ!26!RGTEGPV!QH!EQCTUG!HTCIOGPVU!UJCNN!EQXGT!VJKU!JCDKVCV!CTGC-!CPF!EQPUKUV!QH!UVQPG!CPF!TQEM!UCNXCIGF!HTQO!VJG!UKVG-!DWV

FGXQKF!QH!KPXCUKXG!URGEKGU!)K/G/!HTCIOGPVU-!UGGFU*/

22/ EQCTUG!HTCIOGPVU!UJCNN!TCPIG!KP!UK\G!HTQO!7!VQ!29!KPEJGU!CETQUU/

23/ PQ!OCEJKPGT[!YKNN!DG!CNNQYGF!YKVJKP!VJG!CTGC!CHVGT!VJG!HKPCN!23!KPEJGU!QH!UCPF[!UWDUQKN!CPF!VJG!VQRUQKN!JCXG!DGGP!NCKF!FQYP/

4/1 Rncpvkpiu!.!Wrncpf!Jcdkvcv!Etgcvkqp

2/ RNCPVKPI!QH!VJG!NGRKFQRVGTCP!JCDKVCV!CTGC!UJCNN!DG!KPKVKCVGF!KP!URTKPI!DGVYGGP!CRTKN!26VJ!CPF!OC[!41VJ/!!QPN[!UGGFKPI!OC[!DG!FQPG

KP!NCVG!HCNN!QT!GCTN[!YKPVGT!CHVGT!JCTF!HTQUV!)UGG!VCDNG!4*/

3/ FWTKPI! VJG! UWOOGT! DGHQTG! RNCPV! KORNGOGPVCVKQP-! EQQTFKPCVG! YKVJ! PCUCOK! HCTOU-! VJG! PWTUGT[! VJCV! YKNN! EQPVTCEV.ITQY! VJG

DCRVKUKC!VKPEVQTKC!CPF!NWRKPWU!RGTGPPKU!RNCPVU-!CU!YGNN!CU!VYQ!NCVG.UWOOGT!DNQQOKPI!NGIWOGU!KP!VJG!DWUJ!ENQXGT!CPF!VKEM!VTGHQKN

HCOKNKGU! )PQVG<!VJG!DWUJ!ENQXGTU!CPF!VKEM!VTGHQKNU!CTG!PQV! KPENWFGF! KP!VCDNG!4*/! !QTFGT!C! VQVCN!QH!431!RNCPVU-!VYQ!HNCVU!GCEJ!QH

NWRKPG!CPF!KPFKIQ-!CPF!QPG!HNCV!GCEJ!QH!DWUJ!ENQXGT!CPF!VKEM!VTGHQKN-!RNWU!31!NCTIGT!RNCPVU!QH!GCEJ!URGEKGU/!!RNWIU!YKNN!DG!ITQYP

HTQO!HKGNF.EQNNGEVGF! UGGF-! GKVJGT! HTQO! C! NQECN!UQWTEG! KP! PQTVJGCUVGTP!EQPPGEVKEWV-! KH! C!UWHHKEKGPV! SWCPVKV[! KU! CXCKNCDNG-! ! QT

PGCTD[!KP!OCUUCEJWUGVVU/

4/ NGIWOG!UGGF!YKNN!DG!UQYP!YKVJ! KPQEWNWO! KP! VJG!HCNN!KP!C!ITGGPJQWUG!CV!PCUCOK!HCTO-!VQ!RTQFWEG!HNCVU!QH!HKHV[!RNWIU!GCEJ!HQT

UQYKPI!CV!VJG!UKVG!KP!VJG!HQNNQYKPI!URTKPI/!!!VJG!RTKEG!YKNN!DG!CRRTQZKOCVGN[!%2/36!RGT!RNWI/

4/3 !!!!!!UGGFKPI!)UGGF!OKZ*

2/ UQY!UGGF!KP!HCNN-!CHVGT!HTQUV/!!OKZ!2<!2!YKVJ!UCPF!QT!MKVVN[!NKVVGT!HQT!GXGP!UQYKPI/!RNCPV!VJG!SWCPVKV[!URGEKHKGF!HQT!511!USWCTG!HGGV/

3/ KP! HCNN-!WUG!URTC[!RCKPV!VQ!FGNKPGCVG!NQECVKQPU!QH!CTGCU!VQ!DG!UGGFGF/! !OCTM!QWV!VJG! NQECVKQPU!CPF!UK\GU!QH! VJG!UKPING!URGEKGU

RNCPVKPI!DGFU!)UGGF!PGZV!UGEVKQP!HQT!URCEKPI!'!RNCPV!PWODGTU*-!HQT!VJG!URTKPI!NGIWOG!RNCPVKPI/!UQY!VJG!PGY!GPINCPF!PCVKXG!YCTO

UGCUQP!ITCUU!OKZ!KP!VJG!TGOCKPKPI!CTGCU !QH!VJG!URGEKCNK\GF!NGRKFQRVGTCP!JCDKVCV!)UGG!VCDNG!5*/

4/ NKIJVN[!TCMG! KP!UGGF! )NGUU!VJCP!¿!KPEJ!FGGR*! CPF!TQNN/! !HQT!HCNN!UGGFKPI-!CHVGT!JCTF!HTQUV-!UGGF!OC[!UKORN[!DG!UQYP/! !UPQY!CPF

HTQUV!YKNN!KPEQTRQTCVG!KPVQ!VJG!UQKN/
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ACRONYMS/ABBREVIATIONS 

Acronyms/Abbreviations Definition 

ºF  degrees Fahrenheit 

BACT Best Available Control Technology 

CO carbon monoxide 

CO2e carbon dioxide equivalents 

CTG combustion turbine generator 

DEEP Connecticut Department of Energy and Environmental Protection 

the Facility Killingly Energy Center 

H2SO4 sulfuric acid 

ISO International Organization for Standardization 

km kilometer 

LAER Lowest Achievable Emission Rate 

lb/hr pounds per hour 

lb/MMBtu pounds per million British thermal units 

lb/MW-hr pounds per megawatt-hour 

Mitsubishi CTG Mitsubishi Model M501JAC combustion turbine generator 

MMBtu million British thermal units 

MMBtu/hr million British thermal units per hour 

MW megawatt 

NAAQS National Ambient Air Quality Standards 

NOx nitrogen oxides 

NO2 nitrogen dioxide 

NTE NTE Connecticut, LLC 

the Permit Permit Number 089-0107 

PM particulate matter 

PM2.5 particulate matter with an aerodynamic diameter of 2.5 micrometers or less 

PM10 particulate matter with an aerodynamic diameter of 10 micrometers or less 

PSD Prevention of Significant Deterioration 

RCSA Regulations of Connecticut State Agencies 

Siemens CTG Siemens Model SGT6-8000H combustion turbine generator 

SIL Significant Impact Level 

SO2 sulfur dioxide 

SUSD startup and shutdown 

tpy tons per year (as applied on a consecutive 12-month basis) 
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1.0 EXECUTIVE SUMMARY 

NTE Connecticut, LLC (NTE) is submitting this minor modification application to revise Permit Number 089-0107 
(the Permit) issued for the construction and operation of the Killingly Energy Center (the Facility).  The Permit was 
issued by the Connecticut Department of Energy and Environmental Protection (DEEP) on June 30, 2017.  The 
Facility is a nominal 550-megawatt (MW) combined cycle combustion turbine electric generating facility located in 
Killingly, Connecticut.  

The Permit approved the installation and operation of a Siemens Model SGT6-8000H combustion turbine generator 
(Siemens CTG), duct burners, an auxiliary boiler, natural gas heater, and an emergency fire pump engine.  NTE is 
proposing to modify the Permit to provide for the installation and operation of a Mitsubishi Model M501JAC CTG 
(Mitsubishi CTG) rather than the Siemens CTG, which will allow for lower annual emissions and reduced particulate 
matter (PM) Best Available Control Technology (BACT) limits while continuing to meet air quality standards.   

Use of the Mitsubishi CTG, with a higher design heat input rating and output, will allow a reduction in fuel 
consumption by the duct burners while maintaining the nominal 550 MW rating of the combined cycle unit stated in 
the Permit.  A slightly larger natural gas heater will be required for this configuration.  There will be no changes to 
the auxiliary boiler, the emergency fire pump engine, or the emergency generator engine (covered under Permit 
Number 089-0108).  The CTG stack will remain in the same location.  Adjustments to the location of various 
structures are reflected in the dispersion modeling provided in Section 5 of this minor permit modification application.   

This application proposes to significantly reduce annual emission limits of PM, PM with an aerodynamic diameter 
of 10 micrometers or less (PM10), PM with an aerodynamic diameter of 2.5 micrometers or less (PM2.5), volatile 
organic compounds (VOC), and carbon monoxide (CO). Annual emission limits for NOx with the Mitsubishi CTG will 
be the same as currently permitted levels.  Only minor differences are associated with the remaining pollutants as 
compared to those reflected in the Permit, as further discussed in Section 2.   

Further, this application is proposing a reduction in the approved BACT emission rates for PM, PM10, and PM2.5 
from the combined cycle Mitsubishi CTG.  No changes to the approved BACT and Lowest Achievable Emission 
Rate (LAER) limits are proposed for the other permitted pollutants.  

Air quality dispersion modeling analyses were also conducted to reflect the change from the use of the Siemens 
CTG to the Mitsubishi CTG, as further described in Section 5.  The Facility with the Mitsubishi CTG continues to 
demonstrate compliance with National Ambient Air Quality Standards (NAAQS) and Prevention of Significant 
Deterioration (PSD) increments.  In fact, air quality impacts for the modified Facility using the Mitsubishi CTG are 
less than were predicted for the originally proposed use of the Siemens CTG.  

This application includes the following information in accordance with the Regulations of Connecticut State 
Agencies (RCSA) Section 22a-174-2a(e) and DEEP instructions:  

• Section 2.0 – A description of the proposed changes, including changes in emission rates, with a technical 
justification for these changes; 

• Section 3.0 – Review of recent combined cycle CTG BACT and LAER determinations; 

• Section 4.0 – A marked up copy of Permit Number 089-0107 to show the proposed changes; 

• Section 5.0 – A revised air dispersion modeling analysis;  

• Appendix A – DEEP application forms; 

• Appendix B – Supporting emission calculations and vendor performance emissions data;  

• Appendix C – BACT and LAER update tables; and 

• Appendix D – Revised figures and supporting data for the air dispersion modeling analysis.
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2.0 PROJECT DESCRIPTION 

2.1 BACKGROUND 

The Permit was issued for a Siemens CTG operating in combined cycle mode with a design heat input rate of 2,969 
million British thermal units (MMBtu) per hour (MMBtu/hr) firing natural gas and 2,639 MMBtu/hr firing ultra-low-
sulfur distillate (ULSD) under standard conditions.1  In order to meet the Facility’s approved dispatch output of 550 
MW, duct firing was proposed during all natural gas firing conditions, with a design gross heat input to the duct 
burner of 946 MMBtu/hr. 

The Mitsubishi CTG has a higher design heat input rate of 3,686 MMBtu/hr firing natural gas and 3,033 MMBtu/hr 
firing ULSD under standard conditions.1   As a result, the duct burner firing rate for the Mitsubishi CTG will be 
reduced to 408 MMBtu/hr and fewer hours of duct firing will be required per year, as duct firing will no longer be 
required at cooler ambient temperatures. Therefore, this application proposes to modify the Permit to restrict duct 
firing to an annual heat input of no more than 1,030,400 MMBtu per year, a reduction of over 85 percent from the 
duct burner fuel throughput approved in the Permit. As emissions of VOC, CO, PM, PM10, and PM2.5 are higher 
from the duct burners, the decreased need for duct firing allows for significantly lower annual emission limits for 
these pollutants with the Mitsubishi CTG.  Annual emission limits for NOx with the Mitsubishi CTG will be the same 
as currently permitted levels.  Only minor differences are associated with the remaining pollutants as compared to 
those reflected in the Permit, as discussed further below. 

This application is also proposing a reduction in the approved BACT emission rates for PM, PM10, and PM2.5 from 
the Mitsubishi CTG.  No changes to the approved BACT and LAER limits are proposed for the other permitted 
pollutants.  

2.2 PROPOSED MODIFICATION 
The Mitsubishi CTG’s ability to achieve higher MW output without duct firing will result in lower emissions of VOC, 
CO, PM, PM10, and PM2.5 on a pound per megawatt-hour (lb/MW-hr) basis during most operating conditions and 
with minor exceptions, lower annual emissions of all pollutants because duct firing will be limited or not required at 
all to achieve an output of 550 MW.  On a pound per hour (lb/hr) basis, the maximum emission rates of the Mitsubishi 
CTG during duct firing will be comparable to the limits in the Permit for all pollutants except PM/PM10/PM2.5, as the 
combined heat input of the Mitsubishi CTG and duct burners will be comparable to the permitted configuration to 
meet the Facility’s dispatch output.  Table 2-1 provides a comparison of the permitted and proposed maximum lb/hr 
emission rates for all pollutants covered under the Permit. 

The Mitsubishi CTG has comparable emissions during startup and shutdown (SUSD) events to the Siemens CTG. 
Table 2-2 provides a comparison of the permitted and proposed SUSD pound per event emission rates for NOx, 
CO and VOC (other pollutants are self-correcting). 

  

1 International Organization for Standardization (ISO) conditions of 59 degrees Fahrenheit (°F), 60 percent relative humidity, and 
an atmospheric pressure of 14.7 pounds per square inch absolute. 
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Table 2-1: Comparison of Permitted and Proposed Maximum CTG Emission Rates (lb/hr) 

Pollutant 
Siemens CTG Mitsubishi CTG 

Gas w/o DF Gas w/ DF ULSD Gas w/o DF Gas w/ DF ULSD 

PM 13.0 19.5 30.0 7.6 12.7 28.6 

PM10/PM2.5 13.0 19.5 30.0 7.6 12.7 28.6 

SO2 4.5 5.9 4.0 5.6 6.1 4.6 

NOx 22.5 29.7 40.9 27.6 29.9 47.2 

VOC 2.8 8.3 7.1 3.4 8.3 9.2 

CO 6.2 15.4 11.2 7.6 15.5 14.4 

Lead 1.44E-03 1.9E-03 3.0E-03 1.84E-03 2.0E-03 3.2E-03 

H2SO4 1.6 2.0 1.5 1.9 2.1 1.9 
  w/o DF = without duct firing; w/ DF =  with duct firing; SO2 = sulfur dioxide; H2SO4 = sulfuric acid. 

Table 2-2: Permitted Versus Proposed CTG SUSD Emission Limits (lb/hr) 

Pollutant 

Siemens CTG Mitsubishi CTG 

Startup Shutdown Startup Shutdown 

Natural Gas ULSD Natural 
Gas ULSD Natural 

Gas ULSD Natural Gas ULSD 

NOx 142 193 80 169 150 203 79 162 

VOC 45 264 67 176 46 266 64 175 

CO 477 2,306 212 429 404 2,309 213 428 

 

As noted above, the Siemens CTG incorporated duct firing at all ambient temperatures to meet the Facility’s 
approved dispatch output, and the Permit as issued does not restrict operation of the duct burners, allowing for 
continuous operation of the duct burners for 8,760 hours per year.  By contrast, the Mitsubishi CTG will not require 
unrestricted duct firing to meet the dispatch output.  NTE is proposing that the Permit include a limit on duct firing 
to an annual heat input of no more than 1,030,400 MMBtu per year.  Due this greater efficiency, annual emissions 
with the Mitsubishi CTG will be considerably reduced for VOC, CO, PM, PM10, and PM2.5, remain at the same as 
currently permitted levels for NOx, and reflect only minor differences for the remaining pollutants.  Table 2-3 provides 
a comparison of the permitted and proposed annual emission rates under fully permitted operating conditions from 
the CTG for all pollutants covered under the Permit. 
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Table 2-3: Comparison of Permitted and Proposed CTG Annual Emission Rates  
(tons per consecutive 12 months) 

Pollutant Siemens CTG Mitsubishi CTG 

PM 88.7 47.7 

PM10/PM2.5 88.7 47.7 

SO2 25.1 24.6 

NOx 130.1 130.1 

VOC 41.7 32.1 

CO 134.6 117.7 

Lead 0.0018 0.008 

H2SO4 8.76 8.60 

CO2e 1,989,650 2,001,753 

Ammonia 49.8 50.3 

          CO2e = carbon dioxide equivalents 

To accommodate the Mitsubishi CTG, a natural gas heater rated at 7 MMBtu per hour is proposed.  This is 
marginally larger than the 5 MMBtu/hr heater approved in the Permit (as EU-5).  The unit will continue to be 
restricted to 4,000 hours per year of operation consistent with the Permit, equivalent to a natural gas throughput of 
27.2 million cubic feet per year.  No changes to the BACT short-term emission rate limits for the heater are proposed 
in this application.  Table 2-4 provides a comparison of the permitted and proposed annual emission rates from the 
gas heater.   

Table 2-4: Comparison of Permitted Versus Proposed Gas Heater Annual Emission Rates (tpy) 

Pollutant Permitted Proposed 

PM 0.05 0.07 

PM10/PM2.5 0.05 0.07 

NOx 0.12 0.17 

SO2 0.015 0.021 

VOC 0.03 0.05 

CO 0.37 0.52 

H2SO4 0.001 0.002 

CO2e 1,170 1,638 
tpy = tons per year
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3.0 RECENT CTG BACT AND LAER DETERMINATIONS 

A review was conducted to identify air permits issued for large combined cycle combustion turbine projects since 
submittal of the application for the Permit in April 2016.  More than a dozen permits for new projects were identified. 
A review of these permits indicated that the approved BACT and LAER emission limits were equivalent to or higher 
than the emission limits in the Permit.  Therefore, the approved BACT and LAER limits in the Permit remain valid 
for this proposed modification.   

One proposed change from the Permit is for proposed BACT for PM/PM10/PM2.5 emissions.  As noted in the 
application for the Permit, differences in PM/PM10/PM2.5 emission limits among various projects are mostly due to 
different emission guarantee philosophies of the various CTG vendors.  The different emission guarantee 
philosophies are influenced by the overall uncertainties of the PM/PM10/PM2.5 test procedures, especially given 
reported difficulties in achieving test repeatability, and concerns with artifact emissions introduced by the inclusion 
of condensable particulate emissions in permit limits in the last decade.  All of the PM/PM10/PM2.5 BACT precedents 
are based upon good combustion practices as the sole means of controlling emissions.   

The PM/PM10/PM2.5 emission guarantees on a pound per MMBtu (lb/MMBtu) basis for the Mitsubishi CTG are lower 
than those for the Siemens CTG for all fuels and operating scenarios.  This results in lower estimated short- and 
long-term PM/PM10/PM2.5 emissions from the Mitsubishi CTG as summarized in Tables 2-1 and 2-3.  Table 3-1 
provides a comparison of the permitted and proposed PM/PM10/PM2.5 emissions guarantee on a lb/MMBtu basis 
for the CTG. 

Table 3-1: Comparison of Permitted and Proposed Combined Cycle CTG PM Emissions (lbs/MMBtu) 

Pollutant 
Permitted 

(Siemens CTG) 
Proposed 

(Mitsubishi CTG) 

Gas w/o DF Gas w/ DF ULSD Gas w/o DF Gas w/ DF ULSD 

PM 0.0044 0.0050 0.0168 0.0022 0.0033 0.0100 

PM10/PM2.5 0.0044 0.0050 0.0168 0.0022 0.0033 0.0100 
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4.0 MARKED UP PERMIT 

Provided on the following pages is a marked up copy of Permit Number 089-0107, reflecting the proposed 
modifications. 
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Connecticut Department of 
 

ENERGY & 
ENVIRONMENTAL 
P R O T E C T I O N 

 

BUREAU OF AIR MANAGEMENT 
NEW SOURCE REVIEW PERMIT 

TO CONSTRUCT AND OPERATE A STATIONARY SOURCE 
 

Issued pursuant to Title 22a of the Connecticut General Statutes (CGS) and Section 22a-174-3a of the 
Regulations of Connecticut State Agencies (RCSA).  

 

Owner/Operator NTE Connecticut, LLC 

Address 24 Cathedral Place, Suite 300 Saint Augustine, FL 32084 

Equipment Location 180/189 Lake Road, Killingly, CT 06241 

Equipment Description Siemens SGT6-8000HMitsubishi M501JAC Combustion Turbine 
with DLN combustors, Duct Burners and Heat Recovery Steam 
Generator 

Collateral Conditions This permit contains collateral conditions for one 84 MMBtu/hr 
natural gas fired boiler, one 305 bhp emergency fire pump 
engine, one 5 7 MMBtu/hr natural gas heater, and one 1,380 
kW emergency generator engine (Permit No. 089-0108) 

Town-Permit Numbers 089-0107 

Premises Number 101 

Stack Number 1 

Permit Issue Date June 30, 2017 

Expiration Date None 

 
 

/s/ Robert Klee   6/30/2017   
Robert J. Klee Date 
Commissioner 

 
 
 
 

79 Elm Street, Hartford, CT 06106-5127 
www.ct.gov/deep 

Affirmative Action/Equal Opportunity Employer 

http://www.ct.gov/deep
http://www.ct.gov/deep


This permit specifies necessary terms and conditions for the operation of this equipment to comply with 
state and federal air quality standards. The Permittee shall at all times comply with the terms and 
conditions stated herein. 

 
PART I. DESIGN SPECIFICATIONS 

 
A. General Description 

 
NTE Connecticut, LLC operates a power generation facility consisting of one Mitsubishi M501JAC 
Siemens SGT6-8000H combustion turbine with dry low-NOx (DLN) combustors with a nominal gross 
electrical output of 550 MW in Killingly, CT. The turbine is a dual fuel fired combined cycle unit, 
with a separate heat recovery steam generator (HRSG) that includes natural gas supplementary 
firing (duct burners) to power a single steam turbine generator. Oil firing for the turbine is limited 
to ultra-low sulfur distillate (ULSD) No. 2 fuel oil as allowed in Part II.A.1.d of this permit. Pollution 
control equipment will include selective catalytic reduction (SCR), oxidation catalyst, and water 
injection (ULSD firing only) to control NOx, CO and VOC emissions. The turbine, duct burner, and 
HRSG are considered the combustion turbine generator (CTG) and designated as Emissions Unit 1 
(EU-1) for this permit. 

 
There is one 1,380 kW ULSD fired emergency generator engine that operates under permit number 
089-0108. 

 
The ancillary equipment that do not require permits includes: one 84 MMBtu/hr natural gas fired 
auxiliary boiler with flue-gas-recirculation (FGR) to control NOx emissions; one 305 bhp emergency 
ULSD fired fire pump engine, and one 57 MMBtu/hr natural gas heater. The boiler and gas heater 
will be able to operate for approximately 4,600 and 4,000, hours respectively, per year at 
maximum rated capacity with the allowable fuel limits. The emergency generator engine and 
emergency fire pump engine can only fire ULSD and are each limited to 300 hr/yr and not more 
than 500 hr/yr combined. Collateral conditions for this equipment are included in Part VI of this 
permit. 

 
The CTG will also be fed by a ULSD oil tank with a capacity of one million gallons. The emergency 
engines will have self-contained oil tanks. There will be a 12,000 gallon storage tank for the 19% 
aqueous ammonia (NH3) used in the NOx control system. 

 
B. Equipment Design Specifications 

 
1. Turbine 

The design gross heat input is 2,9693,686 MMBtu/hr while firing natural gas and 2,6393,033 
MMBtu/hr while firing ULSD. These heat inputs are based on an ambient temperature of 59°F 
and result in firing rates of 2,888,1323,585,603 scf of natural gas (HHV 1028 Btu/scf) and 
19,05821,978 gallons of ULSD (HHV 138,000 Btu/gal) per hour. Heat input will vary by 
approximately+10% over the typical range of expected ambient temperatures, with higher 
heat input occurring at lower ambient temperatures. 

 
2. Duct Burner 

The design gross heat input to the duct burner is 946 408 MMBtu/hr while firing natural gas. 
The heat input is based on an assumed HHV of 1028 Btu/scf and results in a firing rate of 
920,233396,887 scf/hr. 
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C. Stack Parameters 
 

1. Minimum Stack Height (ft): 150 (above base elevation) 
 

2. Minimum Exhaust Gas Flow Rate at maximum operating load, CTG only (acfm): 
1,282,8861,548,937 (gas); 1,349,7321,619,663 (ULSD) 

 
3. Minimum Stack Exit Temperature at 100% load (oF): 175 

 
4. Minimum Distance from Stack to Property Line (ft): 425 

 
D. Definitions 

 
1. "Steady-State" operation shall be defined as all periods other than transient operation. 

 
2. "Transient” operation shall be all modes of operation at Loads less than 450%, including 

periods of startup, shutdown, fuel switching and equipment cleaning. 
 

3. “Load” shall be defined as the net electrical output of the CTG. 
 

4. “Shakedown” shall be defined as CTG operations including, but not limited to, the first firing of 
the unit, proof of interlocks, steam blowing, chemical cleaning, initial turbine roll and ending 
after the equipment vendor service representative conducts operational and contractual testing 
and tuning of the turbine to meet warranted emission rates on site. The Shakedown period 
shall not extend beyond the required date for the initial performance test. 

 
5. “Btu” shall be defined as British Thermal Units and “MMBtu” as one million Btu, both on a higher 

heating value (HHV) basis. 
 
PART II. OPERATIONAL CONDITIONS and REQUIREMENTS 

 
A. Equipment 

 
1. CTG 

a. Allowable Fuel Types: Natural Gas (primary); Ultra-Low Sulfur Distillate (ULSD) 
b. Maximum Heat Input over any Consecutive 12 Month Period: 2.60 3.23 x 107 MMBtu (gas); 

1.892.18 x 106 MMBtu (ULSD) 
c. Maximum ULSD Sulfur Content (% by weight, dry basis): 0.0015 
d. Firing of ULSD is allowed only in the following scenarios: 

i. ISO-NE declares an Energy Emergency as defined in ISO New England’s Operating 
Procedure No. 21 and requests the firing of ULSD; 

ii. ISO-NE required audits of capacity; 
iii. The natural gas supply is curtailed by an entity through which gas supply and/or 

transportation is contracted; 
iv. Any equipment (whether on- or off-site) required to allow the CTG to operate on 

natural gas has failed, including a physical blockage of the supply pipeline. In the 
event of failure of onsite equipment, the Permittee shall document that this equipment 
has been maintained in accordance with manufacturer’s recommendations and that the 
failed equipment was repaired or replaced and the CTG was returned to natural gas 
firing as soon as practicable; 

v. During the Shakedown period when the CTG is required to operate on ULSD pursuant 
to the manufacturer’s written instructions; 
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vi. For emission testing purposes, as specified in the Part V of this permit or as required by 
DEEP, USEPA or other regulatory order requiring emissions testing during ULSD firing; 
or 

vii. During routine maintenance and readiness testing, if any equipment requires ULSD 
operation. 

e. The Permittee shall not operate the duct burner while firing ULSD in the CTG. 
f. No period of Transient operation shall exceed 60 consecutive minutes. 

 
2. Duct Burner 

a. Allowable Fuel: Natural Gas 
b. Maximum Heat Input over any Consecutive 12 Month Period: 8.291.03 x 106 MMBtu 

 
3. The Permittee shall comply with all applicable sections of the following New Source 

Performance Standards at all times. 
 

Title 40 CFR Part 60 Subparts KKKK, TTTT and A 
 

Copies of the Code of Federal Regulations (CFR) are available online at the U.S. 
Government Printing Office website. 

 
B. The Permittee shall operate this equipment, including the SCR, oxidation catalyst, and water injection 

in a manner to comply with the emissions limits in Part III of this permit. 
 
C. The Permittee shall operate and maintain this equipment, air pollution control equipment, and 

monitoring equipment in a manner consistent with good air pollution control practices for minimizing 
emissions at all times including during startup and shutdown. 

 
D. The Permittee shall operate and maintain this equipment in accordance with the manufacturer’s 

specifications and written recommendations. 
 
E. The Permittee shall minimize emissions during periods of startup and shutdown to the extent 

practicable, and during startup shall start the ammonia injection as soon as the SCR vendor’s 
recommended minimum catalyst temperature is reached. The Permittee shall incorporate the SCR 
vendor’s recommended minimum catalyst temperature into this permit by modification pursuant to 
RCSA Section 22a-174-2a, and shall submit an application for such modification prior to or 
concurrently with submittal of the Permittee’s application for an operating permit pursuant to 
RCSA Section 22a-174-33. 

F. The Permittee shall not operate the auxiliary boiler (EU-2) simultaneously with the CTG for more than 
500 hours in any calendar year. 

 
G. The Permittee shall not exceed a maximum allowable heat rate at full operating load while firing 

natural gas, without duct firing, of 7,273 Btu/kW-hr, 12 month rolling average (HHV, net plant). 
 
H. The Permittee shall immediately institute shutdown of the CTG in the event where emissions are in 

excess of a limit in Part III.A of this permit that cannot be corrected within three hours of when the 
emissions exceedance was identified. 

 
I. The Permittee shall not operate CTG during startup and shutdown events for more than 500 hours 

per calendar year. 
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PART III. CTG ALLOWABLE EMISSION LIMITS 

A. Steady State 
Except during the Shakedown period, the Permittee shall not cause or allow this equipment to 
exceed these emission limits stated herein at any time during Steady-State operation. 

 
1. CTG Operating on Natural Gas without Duct Firing 

 

Pollutant lb/hr ppmvd @ 15% O2 lb/MMBtu 

PM 13.07.6  0.002244 
PM10/2.5 13.07.6  0.002244 

SO2 4.55.6  0.0015 
NOx 22.527.6 2.0  
VOC 2.83.4 0.7  
CO 6.27.6 0.9  

Lead 1.4484E-03  4.9E-07 
H2SO4 1.69  0.00053 

Ammonia  2.0  
 

2. CTG Operating on Natural Gas with Duct Firing 
 

Pollutant lb/hr ppmvd @ 15% O2 lb/MMBtu 

PM 19.512.7  0.003350 
PM10/2.5 19.512.7  0.003350 

SO2 5.96.1  0.0015 
NOx 29.79 2.0  
VOC 8.3 1.6  
CO 15.45 1.7  

Lead 1.92.0E-03  4.9E-07 
H2SO4 2.10  0.000523 

Ammonia  2.0  
 

3. CTG Operating on ULSD 
 

Pollutant lb/hr ppmvd @ 15% O2 lb/MMBtu 

PM 30.028.6  0.01680100 
PM10/2.5 30.028.6  0.01680100 

SO2 4.06  0.0015 
NOx 40.97.2 4.0  
VOC 7.19.2 2.0  
CO 11.214.4 1.8  

Lead 3.02E-03  1.05E-06 
H2SO4 1.59  0.00054 

Ammonia  5.0  
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B. Transient Emissions 
 

1. Except during the Shakedown period, the Permittee shall not cause or allow this equipment to 
exceed these emission limits during startup and shutdown events. No startup or shutdown event 
shall last longer than 60 consecutive minutes. 

 
 Type of Event 

Startup Shutdown 
Natural Gas ULSD Natural Gas ULSD 

NOx (lb/hr) 142150 193203 8079 1629 
VOC (lb/hr) 4546 2646 6764 1756 
CO (lb/hr) 477404 2,3069 212213 4289 

 

2. Ammonia (NH3) emissions shall not exceed 5.0ppmvd @ 15% O2 (both fuels) during Transient 
operation. 

 
C. Total Allowable Annual Emission Limits 

 
The Permittee shall not cause or allow this equipment to exceed these emission limits stated herein at 
any time. 

 

Pollutant tons per 12 
consecutive months 

PM 88.747.7 
PM10/2.5 88.747.7 

SO2 25.124.6 
NOx 130.1 
VOC 41.732.1 
CO 134.6117.7 
Pb 0.0018 

H2SO4 8.6076 
CO2e 1,989,6502,001,753 
NH3 49.850.3 

 

D. Greenhouse Gas Emissions 
 

The Permittee shall not exceed an annual CO2e emissions limit of 2,026,90614,335 tons/yr for 
combustion sources identified as EU-1, EU-2, EU-4, and EU-5 in this permit, along with permit number 
089-0108, including SF6 containing insulated electrical equipment. Compliance with this limitation 
shall be determined on a consecutive 12month rolling basis. 

 
E. Hazardous Air Pollutants (HAP) 

 
This equipment shall not cause an exceedance of the Maximum Allowable Stack Concentration 
(MASC) for any hazardous air pollutant (HAP) emitted and listed in RCSA Section 22a-174-29. 
[STATE ONLY REQUIREMENT] 

 
F. Opacity 

 
This equipment shall not exceed 10% opacity during any six minute block average as measured by 
40 CFR Part 60, Appendix A, Reference Method 9. 
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G. Demonstration of compliance with the above emission limits may be met by calculating emissions 
based on emission factors from the following sources: 

 
• PM/PM10/PM2.5, VOC, Formaldehyde, H2SO4:Most recent Stack test data 
• SO2: Sulfur content in fuel 
• NOx & CO (Steady-State): CEM data 
• NOx, VOC, & CO (Transient): Manufacturer’s uncontrolled emission factors 
• HAP: AP-42, Fifth Edition, Volume I Chapter 3.1, April 2000, except for those HAP with required 

stack test found in Part V of this permit. 
• GHG (CO2e) Emissions: 

1. CO2 emissions from the combustion CTG shall be determined by the methodology found in 
40 CFR Part 75, Appendix G, Equation G-4. 

2. CO2 emissions from the auxiliary boiler (EU-2), the emergency fire pump engine (EU-4), 
and the natural gas heater (EU-5) shall be determined using the default emissions factors 
found in 40 CFR Part 98, Subpart C, Table C-1. 

3. Methane (CH4) and nitrous oxide (N2O) for all combustion sources shall be determined 
using the default emissions factors found in 40 CFR Part 98 Subpart C, Table C-2. 

4. Estimated fugitive emissions of sulfur hexafluoride (SF6) from the electrical circuit breakers 
shall be determined using mass balance. 

5. Estimated fugitive emissions of CH4 from the natural gas pipeline and associated 
components shall be determined using default emissions factors found in 40 CFR Part 98 
Subpart W, Table W-7. 

 
H. Emissions prior to the completion of the Shakedown period shall be counted towards the annual 

emission limits stated herein. 
 
I. The commissioner may require other means (e.g. stack testing) to demonstrate compliance with the 

above emission limits, as allowed by state or federal statute, law or regulation. 
 
PART IV. MONITORING, RECORD KEEPING AND REPORTING REQUIREMENTS 

 
A. Monitoring 

 
1. The Permittee shall comply with the CEM requirements as set forth in RCSA Section 22a-174-4, 

the applicable sections of RCSA Sections 22a-174-22, 22a-174-22e and 22a-174-31; 40 
CFR Part 60 Subparts KKKK and TTTT, and 40 CFR Parts 72-78, as applicable. Continuous 
Emissions Monitoring (CEM) is required for the following and enforced on the following basis: 

 

Pollutant Averaging Times Emission Limit 
(ppmvd @15% O2) 

Opacity (ULSD only) six minute block 10% 
NOx 1 hour block See Part III.A 
CO 1 hour block See Part III.A 
NH3 1 hour block See Part III.A 

 

2. The Permittee shall continuously monitor the following parameters: 
 

Operational Parameter Averaging Times 
O2 1 hour block 

Fuel Flow 1 hour block 
Net Electrical Output Continuous 
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3. At least 60 days prior to the initial stack test specified in Part V.B, the Permittee shall submit a 
CEM monitoring plan to the commissioner in accordance with RCSA Section 22a-174-4(c)(3). 

 
4. The Permittee shall use fuel flow meters, certified in accordance with 40 CFR Part 75, 

Appendix D to measure and record the flow rate of fuels to the CTG. 
 

5. The Permittee shall perform inspections and maintenance of the SCR and oxidation catalysts as 
recommended by the manufacturer. 

 
6. Prior to operation, the Permittee shall develop a written plan for the operation, inspection, 

maintenance, preventive and corrective measures for minimizing fugitive GHG emissions (CH4 

emissions from the natural gas pipeline components and SF6 emissions from the insulated 
electrical equipment). At a minimum the plan shall provide for: 
a. Implementation of daily auditory/visual/olfactory inspections of the natural gas piping 

components supplying natural gas to the CTG; 
b. An installed leak detection system to include audible alarms to identify SF6 leakage from 

the circuit breakers; and 
c. Inspection for SF6 emissions from the insulated electrical equipment on at least a monthly 

basis. 
 
B. Record Keeping 

 
1. The Permittee shall keep records of monthly and consecutive 12 month fuel consumption for the 

CTG (for each fuel). The consecutive 12 month fuel consumption shall be determined by 
adding (for each fuel) the current month’s fuel consumption to that of the previous 11 months. 
The Permittee shall make these calculations within 30 days of the end of the previous month. 

 
2. The Permittee shall keep records of the monthly and consecutive 12 month heat input for the 

CTG (for each fuel). The consecutive 12 month heat input shall be determined by adding (for 
each fuel) the current month’s heat input to that of the previous 11 months. The Permittee shall 
make these calculations within 30 days of the end of the previous month. The records shall 
include sample calculations. 

 
3. The Permittee shall keep records of the fuel certification for each delivery of ULSD from a bulk 

petroleum provider or a copy of the current contract with the fuel supplier supplying the ULSD 
used by the equipment that includes the applicable sulfur content of the ULSD as a condition of 
each shipment. The shipping receipt or contract shall include the date of delivery, the name of 
the ULSD supplier, type of fuel delivered, the percentage of sulfur in the ULSD, by weight, dry 
basis, and the method used to determine the sulfur content of such fuel. 

 
4. The Permittee shall calculate and record the monthly and consecutive 12 month PM, PM10, 

PM2.5, SO2, NOx, VOC, CO,H2SO4, NH3, and CO2e emissions in units of tons for the CTG. 
 

The consecutive 12 month emissions shall be determined by adding (for each pollutant) the 
current month’s emissions to that of the previous 11 months. Such records shall include a sample 
calculation for each pollutant. The Permittee shall make these calculations within 30 days of the 
end of the previous month. 

 
Emissions during startup and shutdown shall be included in the monthly and consecutive 12 
month calculations. 
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5. The Permittee shall keep records of the emissions of this CTG during the Shakedown period. 
Emissions during Shakedown shall be calculated using good engineering judgment and the best 
data and methodology available for estimating such emissions. Emissions during Shakedown 
shall be counted towards the annual emission limitation in Part III.C of this permit. 

 
6. The Permittee shall keep records of the occurrence and duration of all Transient operation of 

the unit; any malfunction of the air pollution control equipment that causes an exceedance of 
any emission limitation found in Part III of this permit; or any periods during which a continuous 
monitoring system or monitoring device is inoperative. 

 
Such records shall contain the following information: 
a. type of event and percent Load; 
b. equipment affected; 
c. date of event; 
d. duration of event (minutes); 
e. fuel being used during event; and 
f. total NOx, CO and VOC emissions emitted (lb) during the event. 

 
7. The Permittee shall keep records of each delivery of aqueous ammonia. The records shall 

include: 
a. the date of delivery; 
b. the name of the supplier; 
c. the quantity of aqueous ammonia delivered; and 
d. the percentage of ammonia in solution, by weight. 

 
8. The Permittee shall keep records of the inspection and maintenance of the SCR and oxidation 

catalysts. The records shall include: 
a. the name of the person conducting the inspection/maintenance; 
b. the dateof the inspection/maintenance; 
c. the results or actions taken; and 
d. the date the catalyst is replaced. 

 
9. The Permittee shall keep records of all repairs/replacement of parts and other maintenance 

activities for the equipment. 
 

10. The Permittee shall keep records of the electrical output to the ISO-NE transmissions system and 
the heat rate for the turbine while firing natural gas (HHV, net) without duct firing, on a 
12month rolling average for the plant. 

 
11. The Permittee shall keep records of the inspection, maintenance, preventive and corrective 

measures for minimizing GHG emissions from the natural gas pipeline components and the 
SF6containing insulated electrical equipment. The records shall include: 
a. the name of the person conducting the inspection/maintenance; 
b. the date the inspection/maintenance; 
c. the results or actions taken; 
d. the leak detection methods used; 
e. the amount of SF6 added (if any) to the electrical equipment; 
f. the monthly records of the audible alarms from the SF6 leak detection system; and 
g. All monitoring, record keeping and reporting pursuant to the relevant provisions of 40 

CFR Part 98 Subpart DD, as applicable. 

NTE Connecticut, LLC Permit No. 089-0107 Page 9 of 18  



12. The Permittee shall make and keep records of all occurrences of firing ULSD in the CTG. At a 
minimum these records shall contain the following information: 
a. the duration of ULSD firing, 
b. the reason for ULSD firing, and 
c. the heat input to the CTG while firing ULSD. 

 
13. The Permittee shall keep a signed copy of this permit on the premises at all times, and shall 

make this copy available upon request of the commissioner for the duration of this permit. This 
copy shall also be available for public inspection during regular business hours. 

 
14. The Permittee shall keep a copy of all notifications submitted as required by Part IV.C of this 

permit. 
 

15. The Permittee shall keep records of the manufacturer written recommendations for operation 
and maintenance of the equipment found in this permit. 

 
16. The Permittee shall keep all records required by this permit for a period of no less than five 

years and shall submit such records to the commissioner upon request. 
 
C. Reporting 

1. The Permittee shall notify the commissioner in writing of all exceedances of an emissions 
limitation, and shall identify the cause or likely cause of such exceedance, all corrective actions 
and preventive measures taken with respect thereto, and the dates of such actions and 
measures as follows: 
a. For any hazardous air pollutant, no later than 24 hours after such exceedance was 

identified; and 
b. For any other regulated air pollutant, no later than ten days after such exceedance 

commenced. 
 

2. The Permittee shall notify the commissioner, in writing, of the dates of commencement of 
construction, completion of construction, and initial startup, and the date of completion of initial 
shakedown period of this equipment. Such written notifications shall be submitted no later than 
30 days after the subject event. 

 
PART V. STACK EMISSION TEST REQUIREMENTS 

 
A. Stack emission testing shall be performed in accordance with the RCSA Section 22a-174-5 and the  

Emission Test Guidelines available on the DEEP website. 
 

B. For the purposes of determining maximum heat input of the turbine during stack testing, the following 
equation may be used: 

 
MHIT = Q1 – [(T -T1)/(T2 – T1)] x (Q1 – Q2) 

 
Where, 

 
MHIT = Turbine maximum heat input at ambient temperature (0F) 
T = Ambient Temperature 
T1 = Temperature Value from Table 1 that is immediately below the ambient temperature 
T2 = Temperature Value from Table 1 that is immediately above the ambient temperature 
Q1 = Heat Input at corresponding T1 for corresponding fuel type 
Q2 = Heat Input at corresponding T2for corresponding fuel type 
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Table 1 
Ambient 

Temperature 
(T)0F 

Gas Firing 
Heat Input (Q) 

ULSD 
Heat Input (Q) 

-10 3,1233,745 2,7563,033 
0 3,1223,762 2,7713,033 

20 3,1293,827 2,7483,033 
30 3,1103,794 2,7453,033 
50 3,0183,701 2,7543,033 
59 2,9693,686 2,7623,033 
65 2,9263,654 2,7592,987 
90 2,7333,490 2,7302,807 

100 2,6153,438 2,6892,692 
 

C. The duct burner shall be required to meet a minimum heat input value of 740 324 MMBtu/hr 
for all ambient temperatures during initial and recurring stack testing. 

 
D. The Permittee shall perform one set of tests on this CTG when burning natural gas with the duct 

burner and one set without duct firing. The Permittee shall perform one set of tests with the CTG 
burning ULSD. 

 
E. Initial Performance Testing 

 
1. Initial stack emission testing for the CTG is required for the following pollutant(s): 

 

PM10/2.5(includes filterable and condensable) SO2 NOx CO 
CO2 VOC Opacity 
Other (HAPs): Sulfuric Acid, Formaldehyde (gas firing only) 

 
2. Compliance with the VOC emission limits shall be determined by correlating the VOC emissions 

with a monitored parameter or pollutant during the initial stack testing for this unit. The 
Permittee shall submit a modification to this permit within 60 days of such testing to incorporate 
the monitoring methodology to be used for VOC emission compliance. 

 
3. Stack emissions testing for the CTG firing natural gas, without duct firing, for CO2 shall be 

required to show compliance with an emissions limit of 816 lb/MW-hr (net), corrected to ISO 
conditions, as defined in the approved stack test protocol. 

 
4. Performance testing shall be required to show compliance with the heat rate found in Part II.G of 

this permit. 
 

5. Initial stack testing for the auxiliary boiler in Part VI.A of this permit is required for the following 
pollutants: 

 

NOx CO VOC 
 

6. The Permittee shall conduct initial stack testing no later than 180 days after initial startup. The 
Permittee shall submit test results within 60 days after completion of testing. 
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F. Recurrent Performance Testing 
 

1. Recurrent stack testing for the CTG shall be performed within five years from the date of the 
previous stack test for the following pollutants: 

 

PM10/2.5(includes filterable and condensable) SO2 NOx CO 
VOC Opacity Other (HAPs): Sulfuric Acid, Formaldehyde (gas firing only) 

 
After the initial stack test, stack testing may not be required for pollutants using CEM. The 
commissioner retains the right to require stack testing of any pollutant at any time. 

 
2. Recurrent performance testing shall be required within five years from the date of the previous 

test to show compliance with the heat rate found in Part II.G of this permit. 
 

3. Recurrent stack testing for the auxiliary boiler in Part VI.A of this permit shall be performed 
within five years from the date of the previous stack test for the following pollutants: 

 

NOx CO VOC 
 

4. Recurrent testing shall be required at least once every five years from the date of the last test, 
unless otherwise noted, but no less than 9 calendar months or no more than 15 calendar months 
from the required test date. 

 
G. Stack emission test results shall be reported in the applicable units for each pollutant found in Part 

III.A of this permit. 
 
PART VI. COLLATERAL CONDITIONS FOR AUXILIARY COMBUSTION SOURCES (EU-2 through EU-5) 

 
A. EU-2: 84 MMBtu/hr Natural Gas Fired Boiler with FGR 

 
1. Operational Conditions 

a. Make and Model: TBD 
b. Allowable Fuel: Natural Gas 
c. Maximum Allowable Fuel Use over any consecutive 12 month period: 375,875,500 ft3 

d. This equipment shall not exceed 10% opacity during any six minute block average as 
measured by 40 CFR Part 60, Appendix A, Reference Method 9. 

e. The Permittee shall comply with all applicable sections of the following New Source 
Performance Standards. 

 
Title 40 CFR Part 60 Subparts Dc and A; 

 
Copies of the Code of Federal Regulations (CFR) are available online at the U.S. 
Government Printing Office website. 
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2. Allowable Emissions 
 

Pollutant lb/MMBtu ppmvd @ 3% O2 tons per 12 consecutive months 

PM2.5 0.005  0.97 
PM10 0.005  0.97 
NOx 0.0085 7.0 1.64 
SO2 0.0015  0.29 
VOC 0.0041  0.78 
CO 0.037 50 7.14 

Lead 4.9E-07  9.5E-05 
H2SO4 1.1E-04  0.02 
CO2e 116.98  22,610 

 

Demonstration of compliance with the above emission limits may be met by using emission factors 
from the following sources: 

 
• SO2 and H2SO4: Calculated from fuel sulfur content 
• NOx, VOC, CO, Opacity: Most Recent Stack Test Data 
• PM10/2.5: Vendor Emissions Guarantee 
• CO2e: 40 CFR Part 98Subpart C, Tables C-1 and C-2 
• Lead: AP-42, Fifth Edition, Volume I Chapter 1.4, July 1998 

 
3. Monitoring 

a. The Permittee shall continuously monitor fuel consumption by this unit using a non-resettable 
totalizing fuel meter or a billing meter. 

b. The Permittee shall perform inspections of the burners and flue gas recirculation (FGR) system 
as recommended by the manufacturer. 

 
4. Record Keeping 

a. The Permittee shall keep records of monthly and consecutive 12 month fuel consumption. The 
consecutive 12 month fuel consumption shall be determined by adding the current month’s 
fuel consumption to that of the previous 11 months. The Permittee shall make these 
calculations within 30 days of the end of the previous month. 

b. The Permittee shall calculate and record the monthly and consecutive 12 month PM, PM10, 
PM2.5, SO2, NOx, VOC, CO, and CO2e emissions in units of tons. The consecutive 12 month 
emissions shall be determined by adding (for each pollutant) the current month’s emissions to 
that of the previous 11 months. Such records shall include a sample calculation for each 
pollutant. The Permittee shall make these calculations within 30 days of the end of the 
previous month. 

c. The Permittee shall make and keep records of all maintenance and tune-up activities for this 
unit. 

d. The Permittee shall make and keep records of all inspections of the burners and FGR system. 
e. The Permittee shall make and keep records of all hours of simultaneous operation of this unit 

with the CTG. The Permittee shall total these hours for each month and for the calendar 
year. The Permittee shall make these calculations within 30 days of the end of the previous 
month. 

f. The Permittee shall make and keep records of manufacturer written specifications and 
recommendations for operation and maintenance. 

g. The Permittee shall keep all records required by this permit for a period of no less than five 
years and shall submit such records to the commissioner upon request. 
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5. Reporting 
a. The Permittee shall comply with the record keeping and reporting requirements in 40 CFR 

§60.49b. 
b. The Permittee shall notify the commissioner, in writing, of the date of commencement of 

construction and the date of initial startup of this equipment. Such written notifications shall 
be submitted no later than 30 days after the subject event. 

 
6. Stack emission test requirements: 

Stack emission testing shall be conducted as required in Part V of this perm 
 
B. EU-4: 305 bhp Emergency Fire Pump 

 
1. Operational Conditions 

a. Make and Model: Clarke JU6H-UFADX8 
b. Allowable Fuel: ULSD 
c. Maximum ULSD Sulfur Content (% by weight, dry basis): 0.0015 
d. Maximum Allowable Fuel Use over any consecutive 12 month period: 4,380 gallons 
e. This equipment shall not exceed 10% opacity during any six minute block average as 

measured by 40 CFR Part 60, Appendix A, Reference Method 9. 
f. The Permittee shall not operate this emergency engine and the emergency engine operating 

under permit number 089-0108individually for more than 300 hours per calendar year or 
more than 500 hours per calendar year in combination per calendar year. 

g. The Permittee shall comply with all applicable sections of the following New Source 
Performance Standards at all times. 

 
Title 40 CFR Part 60 Subparts: IIII and A 

 
Copies of the Code of Federal Regulations (CFR) are available online at the U.S. 
Government Printing Office website. 

 
2. Allowable Emissions 

 
 

Pollutant 
 

lb/MMBtu 
 

g/bhp-hr 
Tons per 12 
consecutive 

months 
PM2.5 0.05 0.15 0.015 
PM10 0.05 0.15 0.015 
NOx  3.0 0.30 
SO2 0.0015  5E-04 
VOC  0.15 0.02 
CO  2.6 0.26 

H2SO4 1.1E-04  3.0E-05 
CO2e 163.1  49 

 

Demonstration of compliance with the above emission limits may be met by calculating the using 
emission factors from the following sources: 

 
• SO2 and H2SO4: Calculated from fuel sulfur content 
• NOx, PM10/2.5, VOC, CO: Vendor Emissions Guarantee 
• CO2e: 40 CFR Part 98 Subpart C, Tables C-1 and C-2 
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3. Monitoring 
a. The Permittee shall continuously monitor fuel consumption by this unit using a non-resettable 

totalizing fuel meter. 
b. The Permittee shall monitor all hours that this unit is in operation. 

 
4. Record Keeping 

a. The Permittee shall keep records of monthly and consecutive 12 month fuel consumption. The 
consecutive 12 month fuel consumption shall be determined by adding the current month’s 
fuel consumption to that of the previous 11 months. The Permittee shall make these 
calculations within 30 days of the end of the previous month. 

b. The Permittee shall keep records of the fuel certification for each delivery of fuel oil from a 
bulk petroleum provider or a copy of the current contract with the fuel supplier supplying the 
fuel used by the equipment that includes the applicable sulfur content of the fuel as a 
condition of each shipment. The shipping receipt or contract shall include the date of 
delivery, the name of the fuel supplier, type of fuel delivered, the percentage of sulfur in 
such fuel, by weight, dry basis, and the method used to determine the sulfur content of such 
fuel. 

c. The Permittee shall calculate and record the monthly and consecutive 12 month PM10,PM2.5, 
SO2, NOx, VOC, CO H2SO4, and CO2e emissions in units of tons. The consecutive 12 month 
emissions shall be determined by adding (for each pollutant) the current month’s emissions to 
that of the previous 11 months. Such records shall include a sample calculation for each 
pollutant. The Permittee shall make these calculations within 30 days of the end of the 
previous month. 

d. The Permittee shall keep records of the monthly and calendar year hours of operation for 
this unit. 

 
Such records shall contain the following information: 
i. reason for operating; 
ii. date of event; 
iii. duration of event (minutes); 
iv. gallons of fuel combusted; 
v. for any testing or scheduled maintenance operation, the ozone level as forecasted for the 

day; 
vi. total engine hours of operation and total combined engine hours of operation with the 

emergency generator engine (EU-3, Permit Number 089-0108). 
e. The Permittee shall keep records of the inspection and maintenance for this engine. The 

records shall include: 
i. the name of the person conducting the inspection or maintenance; 
ii. the date of the inspection or maintenance; 
iii. the results or actions taken. 

f. The Permittee shall keep records of the manufacturer’s specifications and written 
recommendations. 

g. The Permittee shall keep all records required by this permit for a period of no less than five 
years and shall submit such records to the commissioner upon request. 

 
5. Reporting 

a. The Permittee shall comply with the reporting requirements in 40 CFR §60.4214. 
b. The Permittee shall notify the commissioner, in writing, of the date of commencement of 

construction and the date of initial startup of this equipment. Such written notifications shall 
be submitted no later than 30 days after the subject event. 
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C. EU-5: 57 MMBtu/hr Natural Gas Heater 
 

1. Operational Conditions 
a. Make and Model: TERi or equivalent 
b. Allowable Fuel: Natural Gas 
c. Maximum Allowable Fuel Use over any consecutive 12 month period: 19,455,25324,237,354 

ft3 

d. This equipment shall not exceed 10% opacity during any six minute block average as 
measured by 40 CFR Part 60, Appendix A, Reference Method 9. 

 
2. Allowable Emissions 

 

Pollutant lb/MMBtu Tons/yr 

PM2.5 0.005 0.075 
PM10 0.005 0.075 
NOx 0.012 0.172 
SO2 0.0015 0.02115 
VOC 0.0034 0.053 
CO 0.037 0.5237 

H2SO4 1.1E-04 0.0021 
CO2 116.98 1,638170 

 

Demonstration of compliance with the above emission limits may be met by using emission factors 
from the following sources: 

 
• SO2 and H2SO4: Calculated from fuel sulfur content 
• NOx, PM10/2.5, VOC, CO: Vendor Emissions Guarantee 
• CO2e: 40 CFR Part 98 Subpart C, Tables C-1 and C-2 

 
3. Monitoring 

The Permittee shall continuously monitor fuel consumption by this unit using a non-resettable 
totalizing fuel meter. 

 
4. Record Keeping 

a. The Permittee shall keep records of monthly and consecutive 12 month fuel consumption. The 
consecutive 12 month fuel consumption shall be determined by adding the current month’s 
fuel consumption to that of the previous 11 months. The Permittee shall make these 
calculations within 30 days of the end of the previous month. 

b. The Permittee shall calculate and record the monthly and consecutive 12 month PM, PM10, 
PM2.5, SO2, NOx, VOC, CO, and CO2e emissions in units of tons. The consecutive 12 month 
emissions shall be determined by adding (for each pollutant) the current month’s emissions to 
that of the previous 11 months. Such records shall include a sample calculation for each 
pollutant. The Permittee shall make these calculations within 30 days of the end of the 
previous month. 

c. The Permittee shall make and keep records of all maintenance and tune-up activities for this 
unit. 

d. The Permittee shall make and keep records of all inspections of the burner system. 
e. The Permittee shall make and keep records of manufacturer written specifications and 

recommendations for operation and maintenance. 
f. The Permittee shall keep all records required by this permit for a period of no less than five 

years and shall submit such records to the commissioner upon request. 
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5. Reporting 
 

The Permittee shall notify the commissioner, in writing, of the date of commencement of 
construction and the date of initial startup of this equipment. Such written notifications shall be 
submitted no later than 30 days after the subject event. 

 
PART VII. SPECIAL REQUIREMENTS 

 
A. The Permittee shall possess, at least, 163 tons of external emissions reductions to offset the quantity 

of NOx emitted from the following sources to comply with RCSA Section 22a-174-3a(l): 
 

• EU-1: Mitsubishi M501JAC Siemens SGT6-8000HCTG Combustion Turbine, Permit Number 089-
0107 

• EU-2: 84 MMBtu/hr natural gas fired auxiliary boiler, Permit Number 089-0107 
• EU-3: 1,380 kW emergency generator engine, Permit Number 089-0108 
• EU-4: 305 bhp emergency fire pump engine, Permit Number 089-0107 
• EU-5: 57 MMBtu/hr natural gas fired heater, Permit Number 089-107 

 
Such a quantity is sufficient to offset the emissions from the sources listed above at a ratio of 1.2 to 1 
for every ton of NOx emissions allowed under this permit. Specifically, the reductions are real, 
quantifiable, surplus, permanent, and enforceable as defined in RCSA Section 22a-174-3a(l)(5). 
The Permittee shall maintain sole ownership and possession of these emissions reductions for the 
duration of this permit and any subsequent changes to the permit. 

 
Such offsets have been obtained from the following sources: 

 
• 112.64 tons from Glenwood Combustion Turbine Facility: (NY-DEC-1-2822-00481-112.64) 
• 50.36 tons from National Grid Far Rockaway Power Station: (NY-DEC-2-6308-00040-50.36) 

 
The offsets were approved by the Department on June 14, 2017. The Permittee shall maintain sole 
ownership and possession of these emissions reductions for the duration of this permit and any 
subsequent changes to the permit. 

 
The Permittee may be required to obtain additional NOx offsets and complete additional ambient 
air quality analysis to show that the NAAQS and PSD increments have not been violated, if observed 
Steady-State or Transient emissions exceed limits specified in Parts III.A, III.B or III.C of this permit. 

 
The commissioner may require other methods for determining NOx emissions from these sources as 
allowed by state or federal statute, law or regulation. 

 
B. Upon completion of construction of the CTG and control equipment, the Permittee shall prepare and 

submit a written standby plan in accordance with the RCSA Sections 22a-174-6(d)(2) through (d)(5). 
 
C. The Permittee shall operate this facility at all times in a manner so as not to violate or contribute 

significantly to the violation of any applicable state noise control regulations, as set forth in RCSA 
Sections 22a-69-1 through 22a-69-7.4. [STATE ONLY REQUIREMENT] 

 
D. The Permittee shall resubmit for review and approval a Best Available Control Technology (BACT) 

analysis if such construction or phased construction has not commenced within the 18 months following 
the commissioner’s approval of the current BACT determination (i.e., the issue date of this permit) for 
such construction or phase of construction. [RCSA Section 22a-174-3a(j)(4)] 
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PART VIII. ADDITIONAL TERMS AND CONDITIONS 
 
A. This permit does not relieve the Permittee of the responsibility to conduct, maintain and operate the 

regulated activity in compliance with all applicable requirements of any federal, municipal or other 
state agency. Nothing in this permit shall relieve the Permittee of other obligations under applicable 
federal, state and local law. 

 
B. Any representative of the DEEP may enter the Permittee's site in accordance with constitutional 

limitations at all reasonable times without prior notice, for the purposes of inspecting, monitoring and 
enforcing the terms and conditions of this permit and applicable state law. 

 
C. This permit may be revoked, suspended, modified or transferred in accordance with applicable law. 

 
D. This permit is subject to and in no way derogates from any present or future property rights or other 

rights or powers of the State of Connecticut and conveys no property rights in real estate or 
material, nor any exclusive privileges, and is further subject to any and all public and private rights 
and to any federal, state or local laws or regulations pertinent to the facility or regulated activity 
affected thereby. This permit shall neither create nor affect any rights of persons or municipalities 
who are not parties to this permit. 

 
E. Any document, including any notice, which is required to be submitted to the commissioner under this 

permit shall be signed by a duly authorized representative of the Permittee and by the person who  
is responsible for actually preparing such document, each of whom shall certify in writing as follows: 
“I have personally examined and am familiar with the information submitted in this document and all 
attachments thereto, and I certify that based on reasonable investigation, including my inquiry of 
those individuals responsible for obtaining the information, the submitted information is true, accurate 
and complete to the best of my knowledge and belief. I understand that any false statement made 
in the submitted information may be punishable as a criminal offense under section 22a-175 of the 
Connecticut General Statutes, under section 53a-157b of the Connecticut General Statutes, and in 
accordance with any applicable statute.” 

 
F. Nothing in this permit shall affect the commissioner's authority to institute any proceeding or take any 

other action to prevent or abate violations of law, prevent or abate pollution, recover costs and 
natural resource damages, and to impose penalties for violations of law, including but not limited to 
violations of this or any other permit issued to the Permittee by the commissioner. 

 
G. Within 15 days of the date the Permittee becomes aware of a change in any information submitted 

to the commissioner under this permit, or that any such information was inaccurate or misleading or 
that any relevant information was omitted, the Permittee shall submit the correct or omitted 
information to the commissioner. 

 
H. The date of submission to the commissioner of any document required by this permit shall be the 

date such document is received by the commissioner. The date of any notice by the commissioner 
under this permit, including but not limited to notice of approval or disapproval of any document or 
other action, shall be the date such notice is personally delivered or the date three days after it is 
mailed by the commissioner, whichever is earlier. Except as otherwise specified in this permit, the 
word "day" means calendar day. Any document or action which is required by this permit to be 
submitted or performed by a date which falls on a Saturday, Sunday or legal holiday shall be 
submitted or performed by the next business day thereafter. 

 
I. Any document required to be submitted to the commissioner under this permit shall, unless otherwise 

specified in writing by the commissioner, be directed to: Office of Director; Engineering & 
Enforcement Division; Bureau of Air Management; Department of Energy and Environmental 
Protection; 79 Elm Street, 5th Floor; Hartford, Connecticut 06106-5127. 
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                                        Air Permit Minor Modification Application  
 

5.0 DISPERSION MODELING ANALYSIS 

Air quality dispersion modeling analyses were conducted to reflect the change from the use of the Siemens CTG to 
the Mitsubishi CTG.  The modeling analyses were conducted in accordance with the methodologies used for the 
modeling analysis of the Siemens CTG to support issuance of Permit Number 089-017, with updated methodology 
used as determined through consultation with DEEP.  Each step of the dispersion modeling process has been 
revisited and updated to reflect the most current information with which to evaluate the Mitsubishi CTG.  

As was the case for the Siemens CTG, Facility-related impacts are below Significant Impact Levels (SILs) for all 
pollutants and averaging periods except 1-hour nitrogen dioxide (NO2) and 24-hour PM2.5.  Therefore, compliance 
with NAAQS and PSD increments is demonstrated for all other parameters without the need for additional analysis. 
Even for 1-hour NO2 and 24-hour PM2.5, the area over which impacts exceeded the SILs was modeled to be smaller 
than for the Siemens CTG, reducing from 12.9 kilometers (km) to 12.1 km for 1-hour NO2 and from 8.1 km to 0.7 
km for 24-hour PM2.5.   

Although modeling methodologies would allow reducing the radius for considering cumulative sources based on 
these modeling results, the same cumulative sources modeled for the Siemens CTG were considered in this 
analysis for conservatism.  As was the case for the Siemens CTG, the cumulative modeling for the Facility continues 
to demonstrate compliance with NAAQS and PSD increments with the Mitsubishi CTG.  In fact, air quality impacts 
for the modified Facility using the Mitsubishi CTG are less than were predicted for the originally proposed use of 
the Siemens CTG.  

The dispersion modeling analysis also evaluates the additional impacts involving air quality modeling that must be 
addressed for projects subject to PSD review. As was the case for the Siemens CTG, the Mitsubishi CTG continues 
to demonstrate compliance and reflect no meaningful impact in association with the additional impacts assessed.  

Appendix D provides the full air quality dispersion modeling report.  Modeling files have been provided directly to 
DEEP.   

 

 5-1  



                                        Air Permit Minor Modification Application  
 

APPENDIX A – DEEP APPLICATION FORMS 

The following application forms for the Mitsubishi Model M501JAC CTG and associated duct burner are provided 
with this modification application. 

• Minor Modification Form for an Existing New Source Review Permit (DEEP-NSR-APP-200MM); 

• Fuel Burning Equipment Form (DEEP-NSR-APP-202);  

• Unit Emissions Form (DEEP-NSR-APP-212); and 

• Ambient Air Quality Impact Form (DEEP-NSR-APP-218). 

 

 

   



 
 

 
 
 
 

Minor Modification Application for an 
Existing New Source Review Permit 
 
This form is to be used for a New Source Review permit minor 
modification as described in RCSA section 22a-174-2a(e). Submit 
one application form for each permit to be modified. 
 
Complete this form in accordance with CGS section 22a-174, 
RCSA sections 22a-174-1, 2a and 3a and the instructions (DEEP-
NSR-INST-200MM) to ensure the proper handling of your 
application. Print or type unless otherwise noted. You must submit 
the fee along with this form. 
 
Questions? Visit the Air Permitting web page or contact the Air Permitting Engineer of the Day at 860-424-4152. 
 

Applicant Name NTE Connecticut, LLC 

Town Where Site is Located Killingly, CT Existing Permit No.    089-0107  

 
 
Part I:  Fee Information 
There are two options available for payment. Option 1: Submit the full permit minor modification fee of $1,750.00 
or $3,250.00, which includes the $940.00 application fee, with this application form. This option will shorten the 
permit process. For less than major emitting equipment, the full fee is $1,750.00. For major emitting equipment, 
the full fee is $3,250.00. Option 2: Submit only an application fee of $940.00 with this application form and be 
billed the balance of the permit minor modification fee at a later date.  
 
The fee for municipalities is 50% of the above listed rate. The application will not be processed until DEEP 
receives the application fee. The fee shall be paid by check or money order to the Department of Energy and 
Environmental Protection. 
 

  
 
Fee Type  
(Check One Only) 
 
 
  

Option 1 

 
   Permit Minor Modification fee = $1,750 [#195 + #207] 

 (< major emitting equipment)  
 

   Permit Minor Modification fee = $3,250 [#195 + #206] 
 (major emitting equipment)  
 

Option 2    Application fee only = $940 [#195] 
 (Permit fee balance will be billed later.) 

Municipality 
(Any Town, City or Borough) 

 No 
 

 Yes, 50% discount 

CPPU USE ONLY 

 
App #:______________________________ 
 
Doc #:________________________________ 
 
Check #:______________________________ 
 
______________________________________ 

Program/EI/App Type: 
Air Engineering/NSR/Minor Modification 
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Part II:  Applicant Information 
• If an applicant is a corporation, limited liability company, limited partnership, limited liability partnership, or a statutory 

trust, it must be registered with the Secretary of State. If applicable, the applicant’s name shall be stated exactly as it is 
registered with the Secretary of State. Please note, for those entities registered with the Secretary of State, the registered 
name will be the name used by DEEP. This information can be accessed at the Secretary of State's database 
(CONCORD). (www.concord-sots.ct.gov/CONCORD/index.jsp) 
 

• If an applicant is an individual, provide the legal name (include suffix) in the following format: First Name; Middle Initial; 
Last Name; Suffix (Jr, Sr., II, III, etc.). 
 

• If there are any changes or corrections to your company/facility or individual mailing or billing address or contact 
information, please complete and submit the Request to Change Company/Individual Information to the address indicated 
on the form. If there is a change in name of the entity holding a DEEP license or a change in ownership, contact the Office 
of Planning and Program Development (OPPD) at 860-424-3003. For any other changes you must contact the specific 
program from which you hold a current DEEP license. 
 

1. APPLICANT INFORMATION 

 Applicant Name 
NTE Connecticut, LLC 
Check at least one:   equipment owner   equipment operator 

The applicant must be either the owner or operator of the equipment.  
 Mailing Address 24 Cathedral Place, Suite 300  

 City/Town St. Augustine State FL Zip Code 32084 

 Business Phone No. (813) 349-4943 Extension No.       

 Contact Person Tim Eves 

 Title Vice President 

 Email 

teves@nteenergy.com 

By providing this e-mail address you are agreeing to receive official correspondence from 
DEEP, at this electronic address, concerning the subject application. Please remember to check 
your security settings to be sure you can receive e-mails from “ct.gov” addresses. Also, please 
notify DEEP if your e-mail address changes. 

 Applicant Type 

  business entity    municipality    individual 
  federal agency   state agency   tribal 

If 
a 

bu
si

ne
ss

 e
nt

ity
: 

Business  Type 
  corporation   limited liability company  
  limited partnership   limited liability partnership  
  statutory trust   Other:         

Secretary of the 
State Business ID 
No. 

Pending 
   Check here if your business is NOT registered with 

the Secretary of State’s office. 

This information can be accessed at the Secretary of State's database (CONCORD). 
(www.concord-sots.ct.gov/CONCORD/index.jsp) 

Applicant's Interest in Property at 
which the Proposed Activity is to 
be Located 

  site owner   option holder   lessee 
  easement holder 
  Other:        

Are there co-applicants? 
  Yes    No 

If “Yes”, attach additional sheet(s) with the required information as above. 
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Part II:  Applicant Information (continued) 

2. PRIMARY CONTACT FOR DEPARTMENTAL CORRESPONDENCE AND INQUIRIES (if different than the applicant)  

 Name       

 Title       

 Company/Individual Name       

 Mailing Address       

 City/Town       State    Zip Code       

 Business Phone No.       Extension No.       

 Email       

By providing this e-mail address you are agreeing to receive official correspondence from DEEP, at this electronic address, concerning the 
subject application. Please remember to check your security settings to be sure you can receive e-mails from “ct.gov” addresses. Also, 
please notify DEEP if your e-mail address changes. 

3. EQUIPMENT OWNER OR EQUIPMENT OPERATOR  
(only complete if  applicant is not both equipment owner and operator)  

 Name 
      
Check one:   equipment owner    equipment operator 

 Title       

 Company/Individual Name       

 Mailing Address       

 City/Town       State    Zip Code       

 Business Phone No.       Extension No.       

 Email       

4. ENGINEER(s) OR CONSULTANT(s) EMPLOYED OR RETAINED TO ASSIST IN PREPARING THIS APPLICATION  
 (if different than the applicant) 

 Name Lynn Gresock 

 Title Vice President – Energy Program 

 Company/Individual Name Tetra Tech, Inc. 

 Mailing Address 2 Lan Drive, Suite 210 

 City/Town Westford State MA Zip Code 01886 

 Business Phone No. (978) 203-5352 Extension No.       

 Email lynn.gresock@tetratech.com 

 Service Provided Preparation of permit modification application 

 Check here if additional sheets are necessary. Label and attach them to this sheet. 
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Part III:  Permit Modification Information 

1. SITE NAME AND LOCATION 

Name of Site Killingly Energy Center 

Street Address or Location Description 180/189 Lake Road  

 City/Town Killingly State CT Zip Code 06241 

2. EXISTING PERMIT NO. 089-0107 

3. DESCRIPTION OF MODIFICATION 
Include a description of the proposed modification, the basis for such modification, any proposed monitoring procedures, 
any increase in potential emissions resulting from the proposed modification, and an identification of all regulatory, statutory, 
or otherwise applicable requirements that would become applicable as a result of such modification. 

 Change of combustion turbine model and lower heat input rating of the associxtaed duct burner 

 

Note: Pursuant to RCSA section 22a-174-2a(e)(3)(C), a permittee may implement the modifications proposed in 
the minor permit modification application no less than 21 days after filing a complete application with the 
commissioner. The permittee shall comply with the terms and conditions of the proposed modified permit and the 
terms and conditions of the existing permit that are not being modified, until the commissioner issues or denies 
the proposed modified permit. 
 

Part IV:  Attachments 
Check the applicable box below for each attachment being submitted with this application form.  All referenced 
forms may be accessed electronically, in WORD and PDF versions, on the Air Emissions Permits webpage. 
Check all that apply. 
 

If any of the following are true… Attach… Required? Attached 

Permit is being modified 

Marked up copy of the current NSR permit 
noting proposed changes   
Use redline to delete language and 
uppercase font to add proposed new 
language. 

Required  

Source is being moved to another location 
on the premises 

Site Plan showing the exact location of the 
stack(s), the latitude and longitude of the 
stack(s), all boundary lines of the property 
and measurements, and the horizontal 
distance from the stack base to the nearest 
property line; and  If Applicable 

 

A completed CTMASC spreadsheet, or 
equivalent, to demonstrate compliance with 
RCSA section 22a-174-29, Hazardous Air 
Pollutants. 

 

Burner is being replaced Fuel Burning Equipment Form  
(DEEP-NSR-APP-202) If Applicable  

Control equipment is being added Air Pollution Control Equipment Form 
(DEEP-NSR-APP-210) If Applicable  

Stack parameters are being changed Stack Parameters Form 
(DEEP-NSR-APP-211) If Applicable  
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Part IV:  Attachments (continued) 

If any of the following are true… Attach… Required? Attached 

A change is made to the operation of the 
source (e.g., production or fuel usage 
increase/decrease, etc.), resulting in 
changed emissions 

Unit Emissions Form 
(DEEP-NSR-APP-212) If Applicable  

Allowable emissions in the current permit 
are based on older versions of AP-42 
emission factors 

Unit Emissions Form  
(DEEP-NSR-APP-212) 
Recalculate the emissions using the most 
current AP-42 emission factors.   

If Applicable  

If the source was issued a permit to 
operate before March 1, 1986, compliance 
with RCSA section 22a-174-29 Tables 2 
and 3 of the Hazardous Air Pollutants 
regulations shall be demonstrated 

A completed CTMASC spreadsheet, or 
equivalent, to demonstrate compliance with 
Tables 2 and 3 of the RCSA section 22a-174-
29, Hazardous Air Pollutants .  

If Applicable  

Allowable emissions for a pollutant, 
previously limited by a BACT/LAER 
determination are increased 

Analysis of Best Available Control 
Technology (BACT) Form  
(DEEP-NSR-APP-214a) 

If Applicable  

Emissions for any pollutant are increased.  Ambient Air Quality Analysis Form  
(DEEP-NSR-APP-218) If Applicable  

If any parameter (e.g., hourly emissions, 
stack height, exhaust gas flow rate, 
property line distance), previously 
modeled, is changed 

Ambient Air Quality Analysis Form 
(DEEP-NSR-APP-218) If Applicable  

If the source is located at a Major 
Stationary Source and emissions from the 
premises will increase due to the minor 
modification 

Premises Information Form  
(DEEP-NSR-APP-217) 

If Applicable 
 

Major Modification Determination Form  
(DEEP-NSR-APP-213)  
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Part V:  Applicant Certification 
The authorized representative and the individual(s) responsible for actually preparing the application must sign 
this part.  An application will be considered insufficient unless all required signatures are provided. 

“I have personally examined and am familiar with the information submitted in this document and all attachments 
thereto, and I certify that based on reasonable investigation, including my inquiry of those individuals responsible for 
obtaining the information, the submitted information is true, accurate and complete to the best of my knowledge and 
belief. I understand that any false statement made in the submitted information may be punishable as a criminal 
offense under section 22a-175 of the Connecticut General Statutes, under section 53a-157b of the Connecticut 
General Statutes, and in accordance with any applicable statute. 

I certify that this application is on complete and accurate forms as prescribed by the commissioner without alteration 
of the text.” 

“I certify, in accordance with RCSA section 22a-174-2a(e)(3)(B)(ii), that the proposed minor permit modification meets 
all regulatory, statutory, or applicable requirements identified in the subject application.” 

 

APPLICANT: 

Signature of Applicant  Date       

Name of Applicant (print or type) Tim Eves 

Title (if applicable) Vice President 

PREPARER: 

Signature of Preparer  Date       

Name of Preparer (print or type) Lynn Gresock 

Title (if applicable) Vice President 

 
Note: Please submit the completed Application Form, Fee, and all Attachments to: 

CENTRAL PERMIT PROCESSING UNIT 
DEPARTMENT OF ENERGY & ENVIRONMENTAL PROTECTION 
79 ELM STREET 

   HARTFORD, CT 06106-5127 

A notice of permit application is not required for a permit minor modification application. 
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Attachment E202: Fuel Burning Equipment Supplemental Application Form 
 
Applicant Name: NTE Connecticut, LLC  
Unit No.: CT  
 
Complete this form in accordance with the instructions (DEEP-NSR-INST-202) to 
ensure the proper handling of your application. Print or type unless otherwise noted. 
 
Note: Certain external combustion units may be operated pursuant to RCSA section 22a-174-3b or -3c in lieu of a 
permit to construct and operate pursuant to RCSA section 22a-174-3a. 
 
Complete a separate form for each fuel burning source. 
 
Questions? Visit the Air Permitting web page or contact the Air Permitting Engineer of the Day at 860-424-4152. 
 
Part I:  General 

 
Part II: Fuel Information 

Fuel Type % Sulfur by weight 
Higher 
Heating 
Value 
(BTU) 

Maximum 
Hourly 

Firing Rate 

Maximum 
Annual Fuel 

Usage 
Units 

(gal or ft3) 

Natural Gas 0.0016 1,028 3.643E06 3.141E10 ft3 

ULSD 0.0015 138,000 21,978 1.582E7 gal 

                                    

DEEP USE ONLY 
 
App. No.:  

Type of Unit (check one) 
 Boiler  Heater/Furnace 

 IC Engine  Turbine 

 Duct Burner  Other (specify):       

Manufacturer and Model Number Mitsubishi Model M501JAC 

Construction Date Sept. 2018 

Manufacture Date TBD 

Is this unit subject to Title 40 CFR Part 60, 
NSPS?  No       Yes, Subpart(s) KKKK & TTTT 

Is this unit subject to Title 40 CFR Part 63, 
MACT?  No       Yes, Subpart(s)       

Maximum Design Heat Input 3,745 @ -10F MMBtu/hr  

Typical Heat Input 3,686 @ ISO MMBtu/hr  

Maximum Operating Schedule 24 hours/day 8,760 hours/year 

Percentage of Annual Use in Each Category 

Space Heat:      % 

Process Heat:      % 

Power: 100% 
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Note: Parts III and IV are unit specific. Complete only that section which applies to the subject unit. 
 
Part III: External Combustion Unit Information (Boiler or Heater/Furnace)  

Burner Manufacturer and Model Number       

Number of Burners       

Burner Maximum Rated Capacity  
(per burner)       MMBtu/hr 

Firing Type and Method Information (Choose all that apply) 

Oil/Gas Fired Unit 
 Tangentially Fired 

 Horizontally Opposed (normal) Fired 

 Other (specify):       

Pulverized Coal Fired Unit  

 Dry Bottom  Wet Bottom  

 Wall Fired  Tangentially Fired 

 Horizontally Fired  Vertically Fired 

 Other (specify):       

Coal/Wood Fired Stoker Unit 

 Overfeed  Underfeed 

 Spreader  Hand Fed 

 IGCC (Integrated Gasification Combined Cycle) 

 Other (specify):       

Coal/Wood Fired Fluidized Bed Combustor 
 Circulating Bed  Bubbling Bed 

 Cyclone Furnace 

 Other (specify):       

Other Coal/Wood Fired Unit 

 Suspension Firing 

 Dutch Oven/Fuel Cell Oven 

 Over Fire Air 

 Other (specify):        
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Part IV: Internal Combustion (IC) Unit Information (IC Engine or Turbine) 

IC Engine Information 

IC Engine Operation (check one)  Emergency Only  Emergency/Non-Emergency 

IC Engine Ignition (check one)  Compression   Spark 

IC Engine Type (check one) 
 4-Stroke Rich Burn (4SRB)  
 4-Stroke Lean Burn (4SLB) 
 2-Stroke Lean Burn (2SLB) 

IC Engine Brake Horsepower       HP 

IC Engine Power Output       MW 

Turbine Information 

Turbine Operation (check one)  Emergency Only  Emergency/Non-Emergency 

Turbine Type (check one)  Simple Cycle  Combined Cycle 

Turbine Power Output 374 @ ISO firing natural gas, gross MW 

 

Part V: Combustion Controls Information (Check all that apply) 

Type of Combustion Control(s) or 
Modifications(s) 

 Low NOx Burners   
 Flue Gas Recirculation  
 Selective Catalytic Reduction  
 Coal Reburn     
 Gas Reburn  
 Lean Burn  
 Rich Burn 
 Low Excess Air 
 Other (specify):       

 Fly Ash Reinjection 
 Reburn 
 Selective Non-Catalytic  
Reduction 

 Oxidation Catalyst 
 3-way Catalyst 
 Over Fire Air 
 Biased Burner Firing 
 Burners Out of Service  
 None 
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Part VI:  Attachments 
Please check the attachments being submitted as verification that all applicable attachments have been submitted 
with this application form.  When submitting such documents, please label the documents as indicated in this Part 
(e.g., Attachment E202-A, etc.) and be sure to include the applicant’s name. 

 
 Attachment E202-A: Process Information and Flow Diagram – Submit a process flow diagram 

indicating all related equipment, air pollution control equipment and stacks, as 
applicable.  Identify all materials entering and leaving each such device indicating 
quantities and parameters relevant to the proper operation of the device. Indicate 
all monitoring devices and controls. REQUIRED 

 Attachment E202-B: Manufacturer Information - Submit copies of the manufacturer specification 
sheets for the unit, the air pollution control equipment and the monitoring 
systems. REQUIRED

 

 Attachment E202-C: Turbine Emissions Profiles - Submit copies of manufacturer’s emissions profile 
data for steady state and transient operation of the turbine. IF APPLICABLE
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Attachment E202: Fuel Burning Equipment Supplemental Application Form 
 
Applicant Name: NTE Connecticut, LLC  
Unit No.: DB  
 
Complete this form in accordance with the instructions (DEEP-NSR-INST-202) to 
ensure the proper handling of your application. Print or type unless otherwise noted. 
 
Note: Certain external combustion units may be operated pursuant to RCSA section 22a-174-3b or -3c in lieu of a 
permit to construct and operate pursuant to RCSA section 22a-174-3a. 
 
Complete a separate form for each fuel burning source. 
 
Questions? Visit the Air Permitting web page or contact the Air Permitting Engineer of the Day at 860-424-4152. 
 
Part I:  General 

 
Part II: Fuel Information 

Fuel Type % Sulfur by weight 
Higher 
Heating 
Value 
(BTU) 

Maximum 
Hourly 

Firing Rate 

Maximum 
Annual Fuel 

Usage 
Units 

(gal or ft3) 

Natural Gas 0.0016 1028 396,887 7.45E08 ft3 

                                    

                                    

DEEP USE ONLY 
 
App. No.:  

Type of Unit (check one) 
 Boiler  Heater/Furnace 

 IC Engine  Turbine 

 Duct Burner  Other (specify):       

Manufacturer and Model Number TBD 

Construction Date Sept. 2018 

Manufacture Date       

Is this unit subject to Title 40 CFR Part 60, 
NSPS?  No       Yes, Subpart(s) KKKK & TTTT 

Is this unit subject to Title 40 CFR Part 63, 
MACT?  No       Yes, Subpart(s)       

Maximum Design Heat Input 408 MMBtu/hr  

Typical Heat Input 368 MMBtu/hr  

Maximum Operating Schedule 24 hours/day 8,760 hours/year 

Percentage of Annual Use in Each Category 

Space Heat:      % 

Process Heat:      % 

Power: 100% 
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Note: Parts III and IV are unit specific. Complete only that section which applies to the subject unit. 
 
Part III: External Combustion Unit Information (Boiler or Heater/Furnace)  

Burner Manufacturer and Model Number       

Number of Burners       

Burner Maximum Rated Capacity  
(per burner)       MMBtu/hr 

Firing Type and Method Information (Choose all that apply) 

Oil/Gas Fired Unit 
 Tangentially Fired 

 Horizontally Opposed (normal) Fired 

 Other (specify):       

Pulverized Coal Fired Unit  

 Dry Bottom  Wet Bottom  

 Wall Fired  Tangentially Fired 

 Horizontally Fired  Vertically Fired 

 Other (specify):       

Coal/Wood Fired Stoker Unit 

 Overfeed  Underfeed 

 Spreader  Hand Fed 

 IGCC (Integrated Gasification Combined Cycle) 

 Other (specify):       

Coal/Wood Fired Fluidized Bed Combustor 
 Circulating Bed  Bubbling Bed 

 Cyclone Furnace 

 Other (specify):       

Other Coal/Wood Fired Unit 

 Suspension Firing 

 Dutch Oven/Fuel Cell Oven 

 Over Fire Air 

 Other (specify):        
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Part IV: Internal Combustion (IC) Unit Information (IC Engine or Turbine) 

IC Engine Information 

IC Engine Operation (check one)  Emergency Only  Emergency/Non-Emergency 

IC Engine Ignition (check one)  Compression   Spark 

IC Engine Type (check one) 
 4-Stroke Rich Burn (4SRB)  
 4-Stroke Lean Burn (4SLB) 
 2-Stroke Lean Burn (2SLB) 

IC Engine Brake Horsepower       HP 

IC Engine Power Output       MW 

Turbine Information 

Turbine Operation (check one)  Emergency Only  Emergency/Non-Emergency 

Turbine Type (check one)  Simple Cycle  Combined Cycle 

Turbine Power Output       MW 

 

Part V: Combustion Controls Information (Check all that apply) 

Type of Combustion Control(s) or 
Modifications(s) 

 Low NOx Burners   
 Flue Gas Recirculation  
 Selective Catalytic Reduction  
 Coal Reburn     
 Gas Reburn  
 Lean Burn  
 Rich Burn 
 Low Excess Air 
 Other (specify):       

 Fly Ash Reinjection 
 Reburn 
 Selective Non-Catalytic  
Reduction 

 Oxidation Catalyst 
 3-way Catalyst 
 Over Fire Air 
 Biased Burner Firing 
 Burners Out of Service  
 None 
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Part VI:  Attachments 
Please check the attachments being submitted as verification that all applicable attachments have been submitted 
with this application form.  When submitting such documents, please label the documents as indicated in this Part 
(e.g., Attachment E202-A, etc.) and be sure to include the applicant’s name. 

 
 Attachment E202-A: Process Information and Flow Diagram – Submit a process flow diagram 

indicating all related equipment, air pollution control equipment and stacks, as 
applicable.  Identify all materials entering and leaving each such device indicating 
quantities and parameters relevant to the proper operation of the device. Indicate 
all monitoring devices and controls. REQUIRED 

 Attachment E202-B: Manufacturer Information - Submit copies of the manufacturer specification 
sheets for the unit, the air pollution control equipment and the monitoring 
systems. REQUIRED

 

 Attachment E202-C: Turbine Emissions Profiles - Submit copies of manufacturer’s emissions profile 
data for steady state and transient operation of the turbine. IF APPLICABLE
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Attachment E202: Fuel Burning Equipment Supplemental Application Form 
 
Applicant Name: NTE Connecticut, LLC  
Unit No.: GH  
 
Complete this form in accordance with the instructions (DEEP-NSR-INST-202) to 
ensure the proper handling of your application. Print or type unless otherwise noted. 
 
Note: Certain external combustion units may be operated pursuant to RCSA section 22a-174-3b or -3c in lieu of a 
permit to construct and operate pursuant to RCSA section 22a-174-3a. 
 
Complete a separate form for each fuel burning source. 
 
Questions? Visit the Air Permitting web page or contact the Air Permitting Engineer of the Day at 860-424-4152. 
 
Part I:  General 

 
Part II: Fuel Information 

Fuel Type % Sulfur by weight 
Higher 
Heating 
Value 
(BTU) 

Maximum 
Hourly 

Firing Rate 

Maximum 
Annual Fuel 

Usage 
Units 

(gal or ft3) 

Natural Gas 0.0016 1,028 6,809 27,237,000 ft3 

                                    

                                    

DEEP USE ONLY 
 
App. No.:  

Type of Unit (check one) 
 Boiler  Heater/Furnace 

 IC Engine  Turbine 

 Duct Burner  Other (specify):       

Manufacturer and Model Number TERI (or equivalent) 

Construction Date Sept. 2018 

Manufacture Date N/A 

Is this unit subject to Title 40 CFR Part 60, 
NSPS?  No       Yes, Subpart(s) Dc 

Is this unit subject to Title 40 CFR Part 63, 
MACT?  No       Yes, Subpart(s)       

Maximum Design Heat Input 7 MMBtu/hr  

Typical Heat Input 7 MMBtu/hr  

Maximum Operating Schedule 24 hours/day 4,000 hours/year 

Percentage of Annual Use in Each Category 

Space Heat:      % 

Process Heat: 100% 

Power:      % 
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Note: Parts III and IV are unit specific. Complete only that section which applies to the subject unit. 
 
Part III: External Combustion Unit Information (Boiler or Heater/Furnace)  

Burner Manufacturer and Model Number TERI (or equivalent) 

Number of Burners 1 

Burner Maximum Rated Capacity  
(per burner) 7 MMBtu/hr 

Firing Type and Method Information (Choose all that apply) 

Oil/Gas Fired Unit 
 Tangentially Fired 

 Horizontally Opposed (normal) Fired 

 Other (specify):       

Pulverized Coal Fired Unit  

 Dry Bottom  Wet Bottom  

 Wall Fired  Tangentially Fired 

 Horizontally Fired  Vertically Fired 

 Other (specify):       

Coal/Wood Fired Stoker Unit 

 Overfeed  Underfeed 

 Spreader  Hand Fed 

 IGCC (Integrated Gasification Combined Cycle) 

 Other (specify):       

Coal/Wood Fired Fluidized Bed Combustor 
 Circulating Bed  Bubbling Bed 

 Cyclone Furnace 

 Other (specify):       

Other Coal/Wood Fired Unit 

 Suspension Firing 

 Dutch Oven/Fuel Cell Oven 

 Over Fire Air 

 Other (specify):        
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Part IV: Internal Combustion (IC) Unit Information (IC Engine or Turbine) 

IC Engine Information 

IC Engine Operation (check one)  Emergency Only  Emergency/Non-Emergency 

IC Engine Ignition (check one)  Compression   Spark 

IC Engine Type (check one) 
 4-Stroke Rich Burn (4SRB)  
 4-Stroke Lean Burn (4SLB) 
 2-Stroke Lean Burn (2SLB) 

IC Engine Brake Horsepower       HP 

IC Engine Power Output       MW 

Turbine Information 

Turbine Operation (check one)  Emergency Only  Emergency/Non-Emergency 

Turbine Type (check one)  Simple Cycle  Combined Cycle 

Turbine Power Output       MW 

 

Part V: Combustion Controls Information (Check all that apply) 

Type of Combustion Control(s) or 
Modifications(s) 

 Low NOx Burners   
 Flue Gas Recirculation  
 Selective Catalytic Reduction  
 Coal Reburn     
 Gas Reburn  
 Lean Burn  
 Rich Burn 
 Low Excess Air 
 Other (specify):       

 Fly Ash Reinjection 
 Reburn 
 Selective Non-Catalytic  
Reduction 

 Oxidation Catalyst 
 3-way Catalyst 
 Over Fire Air 
 Biased Burner Firing 
 Burners Out of Service  
 None 
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Part VI:  Attachments 
Please check the attachments being submitted as verification that all applicable attachments have been submitted 
with this application form.  When submitting such documents, please label the documents as indicated in this Part 
(e.g., Attachment E202-A, etc.) and be sure to include the applicant’s name. 

 
 Attachment E202-A: Process Information and Flow Diagram – Submit a process flow diagram 

indicating all related equipment, air pollution control equipment and stacks, as 
applicable.  Identify all materials entering and leaving each such device indicating 
quantities and parameters relevant to the proper operation of the device. Indicate 
all monitoring devices and controls. REQUIRED 

 Attachment E202-B: Manufacturer Information - Submit copies of the manufacturer specification 
sheets for the unit, the air pollution control equipment and the monitoring 
systems. REQUIRED

 

 Attachment E202-C: Turbine Emissions Profiles - Submit copies of manufacturer’s emissions profile 
data for steady state and transient operation of the turbine. IF APPLICABLE
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Attachment E212: Unit Emissions Supplemental Application Form 
 
 
Applicant Name: NTE Connecticut, LLC  
Unit No.: CT & DB  
  
Complete this form in accordance with the instructions (DEEP-NSR-INST-212) to ensure the proper handling of 
your application. Print or type unless otherwise noted. 
 
Complete a separate form for each unit. 
 
Questions? Visit the Air Permitting web page or contact the Air Permitting Engineer of the Day at 860-424-4152. 
 
Part I:  Unit Emission Information 

Pollutant 

Potential Emissions at 
Maximum Capacity Proposed Allowable Emissions 

lb/hr tpy lb/hr Other Units 
(specify) tpy 

Criteria Air Pollutants 

PM 28.6 125.3 28.6 See Attached 47.7 

PM10 28.6 125.3 28.6 Text and Tables 47.7 

PM2.5 Total 
(filterable + condensable) 

28.6 125.3 28.6       47.7 

SOx 6.1 26.7 6.1       24.6 

NOx 47.2 179.1 44.0       130.1 

CO 15.5 67.5 15.2       134.6 

VOC 8.3 36.4 8.3       41.7 

Pb 3.2E-03 1.4E-02 3.2E-03       8.0E-03 

GHG 492,213 2.16E06 492,213       2,001,753 

Hazardous or Other Air Pollutants 

See Appendix A                               

                                    

                                    

                                    

                                    

                                    

                                    

                                    

                                    

                                    

                                    

 
Potential Emissions Calculation Basis: Vendor Data  
 
Proposed Allowable Emissions Calculation Basis: Vendor Data/operating restrictions in attached text  

DEEP USE ONLY 

App. No.:  
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Part II:  Regulatory Standards 
Enter the regulatory standard(s) and the proposed allowable emissions for each pollutant emitted by the unit 
using the same units (e.g., ppmvd, lb/MMBTU, lb/hour, lb/day, etc.).  More than one regulatory standard will often 
apply to a unit for a particular pollutant, list all that apply.  Enter the regulatory citation(s) for the standard(s).  
 
NOTE: The applicant should be aware of any existing regulatory standard applicable to the unit and should not 
propose allowable emissions in excess of the regulatory standard(s). 
 

Pollutant 
Regulatory 
Standard(s) 

(specify units) 

Proposed Allowable 
Emissions 

(specify units) 
Regulatory Citation(s) 

Criteria Air Pollutants 

PM                   

PM10                   

PM2.5 Total 
(filterable + condensable)                   

SOx 0.06 lb/MMBtu 0.0015 lb/MMBtu 40 CFR 60.4320(a) 

NOx 15 ppmvd @15% O2 2.0 ppmvdc (gas)                     
4.0 ppmvdc (ULSD) 40 CFR 60.4330(a)(2) 

CO                   

VOC                   

Pb                   

GHG                   

Hazardous or Other Air Pollutants 
(Standards other than RCSA §22a-174-29) 

                        

                        

                        

                        

                        

                        

                        

 
Part III:  Attachments  
Please check the attachment being submitted as verification that all applicable attachments have been submitted 
with this application form.  When submitting such documents, please label the documents as indicated in this Part 
(e.g., Attachment E212-A, etc.) and be sure to include the applicant’s name. 

 Attachment E212-A: Sample Calculations- Submit sample calculations used to determine all emissions 
rates, excluding GHG. See Attachment E212-C for GHG emissions. REQUIRED 

 Attachment E212-B: RCSA section 22a-174-29 Hazardous Air Pollutants Compliance – Submit a 
completed CTMASC spreadsheet, or equivalent, to demonstrate compliance with 
RCSA section 22a-174-29. REQUIRED 

 Attachment E212-C: Greenhouse Gas Emissions – Submit a completed CO2 Equivalents Calculator 
Spreadsheet, or equivalent, used to quantify Greenhouse Gas emissions, REQUIRED 
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Attachment E212: Unit Emissions Supplemental Application Form 
 
 
Applicant Name: NTE Connecticut, LLC  
Unit No.: GH  
  
Complete this form in accordance with the instructions (DEEP-NSR-INST-212) to ensure the proper handling of 
your application. Print or type unless otherwise noted. 
 
Complete a separate form for each unit. 
 
Questions? Visit the Air Permitting web page or contact the Air Permitting Engineer of the Day at 860-424-4152. 
 
Part I:  Unit Emission Information 

Pollutant 

Potential Emissions at 
Maximum Capacity Proposed Allowable Emissions 

lb/hr tpy lb/hr Other Units 
(specify) tpy 

Criteria Air Pollutants 

PM 0.04 0.15 0.04 0.005 lb/MMBtu 0.07 

PM10 0.04 0.15 0.04 0.005 lb/MMBtu 0.07 

PM2.5 Total 
(filterable + condensable) 

0.04 0.15 0.04 0.005 lb/MMBtu 0.07 

SOx 0.01 0.05 0.01 0.0015 
lb/MMBtu 0.02 

NOx 0.08 0.37 0.08 0.012 lb/MMBtu 0.17 

CO 0.26 1.13 0.26 0.037 lb/MMBtu 0.52 

VOC 0.02 0.10 0.02 0.0034 
lb/MMBtu 0.05 

Pb 3.4E-06 1.5E-05 3.4E-06 4.9E-07 
lb/MMBtu 6.9E-06 

GHG 819 3,587 819 119 lb/MMBtu 1,638 

Hazardous or Other Air Pollutants 

See Appendix A                               

                                    

                                    

                                    

                                    

                                    

                                    

                                    

                                    

                                    

                                    

 

DEEP USE ONLY 

App. No.:  
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Part II:  Regulatory Standards 
Enter the regulatory standard(s) and the proposed allowable emissions for each pollutant emitted by the unit 
using the same units (e.g., ppmvd, lb/MMBTU, lb/hour, lb/day, etc.).  More than one regulatory standard will often 
apply to a unit for a particular pollutant, list all that apply.  Enter the regulatory citation(s) for the standard(s).  
 
NOTE: The applicant should be aware of any existing regulatory standard applicable to the unit and should not 
propose allowable emissions in excess of the regulatory standard(s). 
 

Pollutant 
Regulatory 
Standard(s) 

(specify units) 

Proposed Allowable 
Emissions 

(specify units) 
Regulatory Citation(s) 

Criteria Air Pollutants 

PM                   

PM10                   

PM2.5 Total 
(filterable + condensable)                   

SOx                   

NOx                   

CO                   

VOC                   

Pb                   

GHG                   

Hazardous or Other Air Pollutants 
(Standards other than RCSA §22a-174-29) 

                        

                        

                        

                        

                        

                        

                        

 
Part III:  Attachments  
Please check the attachment being submitted as verification that all applicable attachments have been submitted 
with this application form.  When submitting such documents, please label the documents as indicated in this Part 
(e.g., Attachment E212-A, etc.) and be sure to include the applicant’s name. 

 Attachment E212-A: Sample Calculations- Submit sample calculations used to determine all emissions 
rates, excluding GHG. See Attachment E212-C for GHG emissions. REQUIRED 

 Attachment E212-B: RCSA section 22a-174-29 Hazardous Air Pollutants Compliance – Submit a 
completed CTMASC spreadsheet, or equivalent, to demonstrate compliance with 
RCSA section 22a-174-29. REQUIRED 

 Attachment E212-C: Greenhouse Gas Emissions – Submit a completed CO2 Equivalents Calculator 
Spreadsheet, or equivalent, used to quantify Greenhouse Gas emissions, REQUIRED 
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                                        Air Permit Minor Modification Application  
 

APPENDIX B – SUPPORTING EMISSION CALCULATIONS 
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Pollutant CTG & Duct 
Burners

Auxiliary 
Boiler

Natural Gas 
Heater

Emergency 
Generator

Fire             
Pump

Fugitive 
Emissions

Facility     
Total

NOx 130.1 1.64 0.17 2.92 0.30 N/A 135.1

CO 117.7 7.14 0.52 1.60 0.26 N/A 127.2

VOC 32.1 0.78 0.05 0.15 0.02 N/A 33.1

SO2 24.6 0.29 0.02 0.003 0.0005 N/A 24.9

PM 47.7 0.97 0.07 0.09 0.02 N/A 48.8

PM10 47.7 0.97 0.07 0.09 0.02 N/A 48.8

PM2.5 47.7 0.97 0.07 0.09 0.02 N/A 48.8

CO2e 2,001,753 22,610 1,638 308 49 547 2,026,906

H2SO4 8.60 0.02 0.0016 0.0002 0.00003 N/A 8.6

Lead (Pb) 8.0E-03 9.5E-05 6.9E-06 1.4E-06 2.3E-07 N/A 8.1E-03

NH3 50.3 N/A N/A N/A N/A N/A 50.3

Total HAPS 11.69 0.36 0.03 0.01 0.003 N/A 12.1

NTE Connecticut, LLC - Killingly Energy Center

Facility-Wide Potential Annual Emissions (TPY)
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NTE Connecticut, LLC - Killingly Energy Center
CTG Potential To Emit - Mitsubishi M501JAC

Potential To Emit Operating Scenario
The CTG will operate at full rated load for 8,760 hours per year.
Higher emission rates occur during gas firing with duct firing and ULSD firing without duct firing
ULSD firing will be limited to 720 hours per year per turbine without duct firing
Over the course of 8,760 operating hours, the average annual temperature will be 59°F
ULSD firing expected to occur during cold winter months
ULSD emission rate for 720 hrs/yr applied when the lb/hr rate is greater than the duct firing lb/hr rate

Operating 
Condition

Operating 
Load Fuel

Ambient 
Temp.              

(°F)
Duct           

Firing
Maximum 

Annual Hours
Case #36 100% Nat. Gas 59 On 2,800
Case #37 100% Nat. Gas 59 Off 5,240
Case #25 100% ULSD -10 Off 720

8,760

Case #36 Case #37 Case #25 8760 PTE SU/SD PTE
lb/hr lb/hr lb/hr tpy tpy tpy

NOx 29.9 27.2 47.2 130.0 0.1 130.1
CO 15.2 7.4 14.4 46.0 71.8 117.7

VOC 8.2 3.3 9.2 23.5 8.6 32.1
PM10/PM2.5 12.7 7.6 27.7 47.7 0 47.7

SO2 6.1 5.5 4.5 24.6 0 24.6
H2SO4 2.1 1.9 1.9 8.60 0 8.60
CO2e 482,099 438,553 493,907 2,001,753 0 2,001,753
NH3 10.9 10.0 24.3 50.3 0 50.3

Pollutant

Total

The potential to emit is the sum of the steady state potential to emit plus the net increase due to 
startup/shutdown operation
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NTE Connecticut, LLC - Killingly Energy Center
Mitsubishi Model M501JAC Combined Cycle Combustion Turbine Emissions Estimates
Ambient Temperature (°F):
Case #: 1 2 4 5 36 37 39 40 33 34 35
Fuel
GT Operating Load 100% 100% 75% 55% 100% 100% 75% 50% 100% 75% 60%
Fuel Heating Value, Btu/lb  (HHV) 22,112 22,112 22,112 22,112 22,112 22,112 22,112 22,112 22,112 22,112 22,112
Evaporative Cooler Status (On or Off) ON ON OFF OFF ON ON OFF OFF OFF OFF OFF
Duct Burner Status ON OFF Off Off ON OFF OFF OFF OFF OFF OFF
Inlet Fogger State (On or Off)
Ambient Relative Humidity, % 45 45 45 45 60 60 60 60 100 45 45
Baromteric Pressure, psia 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52
GT Heat Input  (MMBtu/hr/unit, HHV) 3,436 3,438 2,638 2,181 3,684 3,686 2,881 2,246 3,745 3,362 2,558
DB Heat Input (MMBtu/hr/unit, HHV) 408 368
Net Power (kW) 527,475
Gross Power (kW) 541,000
Heat Rate (Btu/kW-hr, net, HHV) 6,988
HRSG Stack Exhaust Gas
Exhaust Flow, lb/hr 5,567,461 5,549,000 4,471,000 3,907,000 5,969,000 5,952,000 4,850,000 3,953,000 5,932,000 5,620,000 4,761,000
Stack Temperature, °F 175.0 185.0 175.0 175.0 175.0 175.0 175.0 175.0 175.0 175.0 176.0
Exhaust Flow, acfm 1,548,937 1,570,107 1,241,596 1,083,894 1,647,235 1,644,326 1,337,600 1,089,000 1,632,500 1,544,859 1,307,606
O2, Vol. % 9.19 10.30 10.91 11.46 9.73 10.67 11.17 11.62 10.68 11.27 12.53
CO2, Vol. % 5.23 4.70 4.47 4.21 5.18 4.74 4.53 4.31 4.85 4.58 3.98
H2O, Vol. % 13.17 12.20 11.21 10.74 10.93 10.10 9.49 9.09 9.20 8.67 7.54
N2, Vol. % 71.54 71.91 72.52 72.70 73.24 73.57 73.88 74.05 74.36 74.57 75.03
Ar, Vol. % 0.90 0.90 0.91 0.91 0.92 0.92 0.93 0.93 0.94 0.94 0.95
MW, lb/lb-mole 28.01 28.06 28.15 28.18 28.25 28.30 28.35 28.37 28.41 28.44 28.51
HRSG Stack Exhaust Gas Emissions
NOx, ppmvd @ 15% O2 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
NOx, lb/MMBtu as NO2 (Mitsubishi) 0.0073 0.0072 0.0072 0.0072 0.0074 0.0074 0.0074 0.0074 0.0072 0.0072 0.0069
NOx, lb/MMBtu as NO2 (EPA Method 19) 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074 0.0074
NOx, lb/hr as NO2  (Mitsubishi) 27.90 24.90 19.00 15.60 29.90 27.20 21.20 16.60 27.10 24.20 17.70
NOx, lb/hr as NO2 (Method 19) 28.33 25.33 19.44 16.07 29.86 27.16 21.23 16.55 27.60 24.77 18.85
VOC ppm (Mitsubishi) 1.6 0.7 0.7 0.7 1.6 0.7 0.7 0.7 0.7 0.7 0.7
VOC ppm (Method 19) 1.6 0.7 0.7 0.7 1.6 0.7 0.7 0.7 0.7 0.7 0.7
VOC, lb/MMBtu (Mitsubishi) 0.0020 0.0009 0.0009 0.0009 0.0020 0.0009 0.0009 0.0009 0.0009 0.0009 0.0009
VOC, lb/MMBtu as CH4 (EPA Method 19) 0.0021 0.0009 0.0009 0.0009 0.0021 0.0009 0.0009 0.0009 0.0009 0.0009 0.0009
VOC, lb/hr as CH4 (Mitsubishi) 7.80 3.00 2.30 1.90 8.20 3.30 2.50 2.00 3.30 3.00 2.20
VOC, lb/hr as CH4 (Method 19) 7.90 3.09 2.37 1.96 8.32 3.31 2.59 2.02 3.37 3.02 2.30
CO, ppmvd @ 15% O2 1.7 0.9 0.9 0.9 1.7 0.9 0.9 0.9 0.9 0.9 0.9
CO, lb/MMBtu (Mitsubishi) 0.0037 0.0020 0.0020 0.0020 0.0038 0.0020 0.0020 0.0022 0.0020 0.0020 0.0019
CO, lb/MMBtu (EPA Method 19) 0.0038 0.0020 0.0020 0.0020 0.0038 0.0020 0.0020 0.0020 0.0020 0.0020 0.0020
CO, lb/hr (Mitsubishi) 14.40 6.80 5.20 4.30 15.20 7.30 5.70 4.90 7.40 6.60 4.90
CO, lb/hr (Method 19) 14.66 6.94 5.32 4.40 15.45 7.44 5.82 4.53 7.56 6.79 5.16
SO2, lb/hr (calculated) 5.77 5.16 3.96 3.27 6.08 5.53 4.32 3.37 5.62 5.04 3.84
SO2, lb/MMBtu 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015
H2SO4, lb/hr 2.00 1.80 1.30 1.10 2.10 1.90 1.40 1.10 1.90 1.70 1.30
H2SO4, lb/MMBtu 0.00052 0.00052 0.00049 0.00050 0.00052 0.00052 0.00049 0.00049 0.00051 0.00051 0.00051
PM/PM10/PM2.5, lb/hr 12.70 7.00 5.50 4.70 12.70 7.60 6.00 4.80 7.70 7.00 5.60
PM/PM10/PM2.5, lb/MMBtu 0.0033 0.0020 0.0021 0.0022 0.0031 0.0021 0.0021 0.0021 0.0021 0.0021 0.0022
NH3, ppmvd @ 15% O2 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
NH3, lb/MMBtu (EPA Method 19) 0.0027 0.0027 0.0027 0.0027 0.0027 0.0027 0.0027 0.0027 0.0027 0.0027 0.0027
NH3, lb/hr (Mitsubishi) 10.30 9.20 7.00 5.80 10.90 9.90 7.70 5.90 10.00 9.00 6.60
NH3, lb/hr (Method 19) 10.47 9.36 7.18 5.94 11.03 10.04 7.84 6.12 10.20 9.15 6.96
CO2, lb/hr (40 CFR 75, App. G, Eq. G-4) 456,948 408,638 313,507 259,208 481,609 438,107 342,427 266,953 445,172 399,555 304,007
CH4, lb/hr (40 CFR 98, Subpart C, Table 2) 8.48 7.58 5.82 4.81 8.93 8.13 6.35 4.95 8.26 7.41 5.64
N2O, lb/hr (40 CFR 98, Subpart C, Table 2) 0.85 0.76 0.58 0.48 0.89 0.81 0.64 0.50 0.83 0.74 0.56
CO2e, lb/hr (CH4 GWP = 25, N2O GWP = 298) 457,413 409,053 313,826 259,471 482,099 438,553 342,776 267,225 445,624 399,961 304,316
CO2e, lb/MMBtu 119.0 119.0 119.0 119.0 119.0 119.0 119.0 119.0 119.0 119.0 119.0
HCOH (lb/hr) 0.841 0.752 0.577 0.477 0.887 0.807 0.630 0.491 0.820 0.736 0.560
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NTE Connecticut, LLC - Killingly Energy Cen
Mitsubishi Model M501JAC Combined Cycle    
Ambient Temperature (°F):
Case #:
Fuel
GT Operating Load
Fuel Heating Value, Btu/lb  (HHV)
Evaporative Cooler Status (On or Off)
Duct Burner Status
Inlet Fogger State (On or Off)
Ambient Relative Humidity, %
Baromteric Pressure, psia
GT Heat Input  (MMBtu/hr/unit, HHV)
DB Heat Input (MMBtu/hr/unit, HHV)
Net Power (kW)
Gross Power (kW)
Heat Rate (Btu/kW-hr, net, HHV)
HRSG Stack Exhaust Gas
Exhaust Flow, lb/hr
Stack Temperature, °F
Exhaust Flow, acfm
O2, Vol. %
CO2, Vol. %
H2O, Vol. %
N2, Vol. %
Ar, Vol. %
MW, lb/lb-mole
HRSG Stack Exhaust Gas Emissions
NOx, ppmvd @ 15% O2
NOx, lb/MMBtu as NO2 (Mitsubishi)
NOx, lb/MMBtu as NO2 (EPA Method 19)
NOx, lb/hr as NO2  (Mitsubishi)
NOx, lb/hr as NO2 (Method 19)
VOC ppm (Mitsubishi)
VOC ppm (Method 19)
VOC, lb/MMBtu (Mitsubishi)
VOC, lb/MMBtu as CH4 (EPA Method 19)
VOC, lb/hr as CH4 (Mitsubishi)
VOC, lb/hr as CH4 (Method 19)
CO, ppmvd @ 15% O2
CO, lb/MMBtu (Mitsubishi)
CO, lb/MMBtu (EPA Method 19)
CO, lb/hr (Mitsubishi)
CO, lb/hr (Method 19)
SO2, lb/hr (calculated)
SO2, lb/MMBtu
H2SO4, lb/hr
H2SO4, lb/MMBtu
PM/PM10/PM2.5, lb/hr
PM/PM10/PM2.5, lb/MMBtu
NH3, ppmvd @ 15% O2
NH3, lb/MMBtu (EPA Method 19)
NH3, lb/hr (Mitsubishi)
NH3, lb/hr (Method 19)
CO2, lb/hr (40 CFR 75, App. G, Eq. G-4)
CH4, lb/hr (40 CFR 98, Subpart C, Table 2)
N2O, lb/hr (40 CFR 98, Subpart C, Table 2)
CO2e, lb/hr (CH4 GWP = 25, N2O GWP = 298)
CO2e, lb/MMBtu
HCOH (lb/hr)

2 3 4 28 14 15 25 29 30

100% 75% 60% 100% 75% 60% 100% 75% 60%
19,594 19,594 19,594 19,594 19,594 19,594 19,594 19,594 19,594
OFF OFF OFF OFF OFF OFF OFF OFF OFF
OFF OFF OFF OFF OFF OFF OFF OFF OFF

45 45 45 60 60 60 100 100 100
14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52
2,692 2,226 1,948 3,033 2,453 2,177 3,033 2,773 2,374

5,543,000 4,523,000 3,870,000 6,201,000 4,942,000 4,391,000 5,984,000 5,955,000 5,100,000
207.0 196.0 186.0 199.0 187.0 180.0 197.0 198.0 191.0

1,619,663 1,300,020 1,095,727 1,778,354 1,391,783 1,223,096 1,706,521 1,681,908 1,425,064
10.59 10.52 10.34 10.82 10.73 10.78 10.61 11.94 11.96
5.53 5.57 5.67 5.60 5.65 5.62 5.82 5.38 5.36
13.22 13.29 13.48 11.57 11.68 11.62 11.12 7.77 7.76
69.81 69.77 69.66 71.11 71.05 71.10 71.57 74.01 74.01
0.88 0.88 0.88 0.89 0.89 0.89 0.91 0.93 0.93

28.10 28.10 28.09 28.29 28.28 28.29 28.36 28.68 28.68

4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
0.0173 0.0172 0.0171 0.0156 0.0156 0.0155 0.0156 0.0156 0.0156
0.0155 0.0155 0.0155 0.0155 0.0155 0.0155 0.0155 0.0155 0.0155

46.6 38.3 33.4 47.2 38.2 33.8 47.2 43.1 37.0
41.9 34.6 30.3 47.2 38.1 33.8 47.2 43.1 36.9
2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

0.0030 0.0030 0.0030 0.0030 0.0030 0.0030 0.0030 0.0030 0.0030
0.0027 0.0027 0.0027 0.0027 0.0027 0.0027 0.0027 0.0027 0.0027

8.10 6.70 5.80 9.20 7.40 6.50 9.20 8.30 7.10
7.29 6.03 5.28 8.21 6.64 5.90 8.21 7.51 6.43
1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8

0.0048 0.0047 0.0047 0.0047 0.0047 0.0047 0.0047 0.0047 0.0047
0.0043 0.0043 0.0043 0.0043 0.0043 0.0043 0.0043 0.0043 0.0043
12.80 10.50 9.20 14.40 11.60 10.20 14.40 13.10 11.20
11.47 9.48 8.30 12.92 10.45 9.27 12.92 11.81 10.11
4.04 3.34 2.92 4.55 3.68 3.27 4.55 4.16 3.56

0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015
1.70 1.40 1.20 1.90 1.50 1.30 1.90 1.70 1.40

0.00063 0.00063 0.00062 0.00063 0.00061 0.00060 0.00063 0.00061 0.00059
25.3 20.3 17.2 28.6 22.4 19.7 27.7 27.6 23.4

0.0094 0.0091 0.0088 0.0094 0.0091 0.0090 0.0091 0.0100 0.0099
5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

0.0072 0.0072 0.0072 0.0072 0.0072 0.0072 0.0072 0.0072 0.0072
21.60 17.70 15.50 24.30 19.50 17.30 24.30 22.10 18.80
19.34 15.99 13.99 21.78 17.62 15.64 21.78 19.92 17.05

436,920 361,209 316,103 492,213 398,087 353,296 492,210 449,973 385,331
17.81 14.72 12.88 20.06 16.23 14.40 20.06 18.34 15.71
3.56 2.94 2.58 4.01 3.25 2.88 4.01 3.67 3.14

438,426 362,454 317,193 493,910 399,460 354,514 493,907 451,524 386,659
162.8 162.8 162.8 162.8 162.8 162.8 162.8 162.8 162.8
0.622 0.514 0.450 0.700 0.566 0.503 0.700 0.640 0.548
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NTE Connecticut, LLC - Killingly Energy Center
Summary of Startup and Shutdown Emissions - Mitsubishi Model M501JAC 

Startup/Shutdown Operating Data
hot starts/unit/gas 208 number/yr 0.50 hrs/event 6 6.50 hrs/event
warm starts/unit/gas 42 number/yr 0.58 hrs/event 16 16.58 hrs/event
cold starts/unit/gas 0 number/yr 0.58 hrs/event 64 64.58 hrs/event
shutdowns/unit/gas 250 number/yr 0.30 hrs/event N/A N/A hrs/event
hot starts/unit/ULSD 0 number/yr 0.53 hrs/event 6 6.53 hrs/event
warm starts/unit/ULSD 10 number/yr 0.58 hrs/event 16 16.58 hrs/event
cold starts/unit/ULSD 0 number/yr 0.58 hrs/event 64 64.58 hrs/event
shutdowns/unit/ULSD 10 number/yr 0.30 hrs/event N/A N/A hrs/event

Startup/Shutdown Emissions Self-Correcting Analysis

NOx CO VOC PM NOx CO VOC PM
Emissions per hot start lbs 133 355 40 6.0 175 2301 261 22.4
Emissions per warm start lbs 138 356 44 6.0 183 2303 262 22.4
Emissions per cold start lbs 138 400 44 6.0 183 2303 262 22.4
Emissions per shutdown lbs 59 206 60 4.8 129 418 169 19.7
Shutdown/Hot start - duration (w/ downtime) hrs 6.80 6.80 6.80 6.80 6.83 6.83 6.83 6.83
Shutdown/Warm start - duration (w/ downtime) hrs 16.88 16.88 16.88 16.88 16.88 16.88 16.88 16.88
Shutdown/Cold start - duration (w/ downtime) hrs 64.88 64.88 64.88 64.88 64.88 64.88 64.88 64.88
Shutdown/Hot start -  avg hourly emissions1 lb/hr 28.24 82.50 14.71 1.59 44.49 397.90 62.93 6.16
Shutdown/Warm start -  avg hourly emissions1 lb/hr 11.67 33.29 6.16 0.64 18.48 161.16 25.53 2.49
Shutdown/Cold start -  avg hourly emissions1 lb/hr 3.04 9.34 1.60 0.17 4.81 41.94 6.64 0.65
Steady state average hourly (annual)2 lb/hr 28.12 10.14 5.01 12.70 47.16 14.40 9.20 27.70
Hot Start Net increase lb/event 0.8 492.0 65.9 0.0 0.0 2620.6 367.1 0.0
Warm Start Net increase lb/event 0.0 390.8 19.3 0.0 0.0 2477.9 275.7 0.0
Cold Start Net increase lb/event 0.0 0.0 0.0 0.0 0.0 1786.7 0.0 0.0
Hot start - self correcting? lb/hr no no no yes yes no no yes
Warm start - self correcting? lb/hr yes no no yes yes no no yes
Cold start -  self correcting? lb/hr yes yes yes yes yes no yes yes
1 Includes balance of the hour at the steady state annual average hourly rate
2 Based upon average annual hourly emissions with 4,250 hr/yr gas with duct firing, 720 hr/yr oil firing and gas without duct firing balance of the year.

Startup/Shutdown Potential Emissions Increase (tpy/unit)
Gas NOx Gas CO Gas VOC Oil NOx Oil CO Oil VOC

Shutdown/Cold Start - - - - 0.00 -
Shutdown/Warm Start - 8.21 0.41 - 12.39 1.38
Shutdown/Hot Start 0.08 51.17 6.85 - 0.00 0.00
TOTAL 0.08 59.38 7.26 0.00 12.39 1.38
Note: Maximum of hot start/warm start/transition used for worst case hot start

SUSD Type

Avg. hrs downtime
Avg. hrs downtime
Avg. hrs downtime
Avg. hrs downtime
Avg. hrs downtime
Avg. hrs downtime
Avg. hrs downtime
Avg. hrs downtime

Natural Gas Start ULSD Start             
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NTE Connecticut, LLC - Killingly Energy Center
Summary of Startup and Shutdown Emissions - Mitsubishi Model M501JAC 

Startup/Shutdown Hourly Parameters

Type Operating 
Condition

Exhaust 
Flow 

(ACFM)

Temp            
(°F)

Temp             
(°K)

NOx 
(lb/hr)

CO 
(lb/hr)

VOC 
(lb/hr)

PM 
(lb/hr)

SO2    
(lb/hr)

Stack 
Diameter           

(ft)

Exit 
Velocity 

(m/s)

Hot Start - gas Startup 1,072,786 185.7 358.4 146.6 358.7 41.7 9.0 3.4 22 14.34

Warm Start - gas Startup 1,014,013 184.7 357.8 149.3 359.1 45.4 8.5 3.4 22 13.55

Cold Start - gas Startup 1,012,438 183.0 356.9 149.3 403.1 45.4 8.5 3.4 22 13.53

Shutdown - gas Shutdown 1,259,590 182.3 356.5 78.0 211.2 62.3 9.0 3.4 22 16.83

Hot Start - ULSD Startup 1,100,774 196.3 364.3 197.0 2307.7 265.3 32.9 3.3 22 14.71

Warm Start - ULSD Startup 1,065,259 193.6 362.8 202.6 2309.0 265.8 31.7 3.3 22 14.24

Cold Start - ULSD Startup 1,063,918 191.8 361.8 202.6 2309.0 265.8 31.7 3.3 22 14.22

Shutdown - ULSD Shutdown 1,296,591 194.9 363.5 162.0 428.1 175.4 35.4 3.3 22 17.33

Notes
1.) Cold startup (SU) data are based on CTG shutdown (SD) >60 hours
2.) Warm SU data CTG SD between 12 and 60 hours
3.) Hot SU data CTG SD <12 hours, 6 hour average presumed based upon daily cycling of CTG
4.) PM SU lb/event equal to lb/hr rate at 75% load at ISO for each fuel.
5.) PM SD lb/event equal to lb/hr rate at 50% load at ISO for each fuel.
6.) SUSD lb/hr emissions, except for SO2, equal to lb/event emissions plus baseload lb/hr rate at ISO for the remainder of the hour
7.) SO2 SUSD lb/hr emissions equal to lb/hr rate at 50% load at ISO for each fuel
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Duration (hrs) 6.80 A
Emissions (lbs) 561.0 B

Shutdown and Startup Cycle Emission Rate (lb/hr) = 82.50 C = B / A
Full Load Steady State Emission Rate (lb/hr) = 15.20 D (Case #36, full load on gas with duct firing at 59°F)
Net Increase in Emissions Due To Shutdown/Startup (lb/hr) = 67.30 E = C - D (avg over the shutdown/downtime/startup cycle)

If "E" is less than or equal to zero then there is no net increase in emissions over steady state from shutdown and startup operation.
If "E" is greater than zero, then there is a net increase in emissions over steady state from shutdown and startup operation.
If there is a net increase in emissions, then the impact on potential annual emissions from shutdown and startup must be quantifed.

Net Increase in Emissions Due To Shutdown/Startup (lb/event) = 457.64 F = E x A
Number of Shutdown and Startup Cycles Per Year = 208 G
Net Increase in Annual Emissions (tpy) = 47.59 H = F x G / 2000

SUSD Totals

Example Calculation of Net Increase in Emissions Due To Shutdown and Startup Operation

Shutdown and Hot Startup Cycle For CO - Natural Gas Firing
Shutdown Downtime Startup

Calculation of Impact on Potential Annual Emissions Due to a Net Increase in Emissions From Shutdown and Startup Operation

The net increase in emissions resulting from shutdown and startup operation is added to the steady state potential annual emissions 
to determine the total potential to emit from the CTG.

0.30 6.00 0.50
206 0 355
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84.0 MMBtu/hr 7.0 MMBtu/hr 1,380
kW 
(mechanical) 227.5

kW 
(mechanical)

7 ppmvd @ 3% O2 9 ppmvd @ 3% O2 6.40 g/kW-hr 4.0 g/kW-hr
0.0085 lb/MMBtu 0.012 lb/MMBtu 1.55 lb/MMBtu 1.00 lb/MMBtu

0.71 lb/hr 0.084 lb/hr 19.46 lb/hr 2.01 lb/hr
1.64 TPY 0.17 TPY 2.92 TPY 0.30 TPY

50 ppmvd @ 3% O2 50 ppmvd @ 3% O2 3.5 g/kW-hr 3.5 g/kW-hr
0.037 lb/MMBtu 0.037 lb/MMBtu 0.85 lb/MMBtu 0.87 lb/MMBtu
3.11 lb/hr 0.259 lb/hr 10.64 lb/hr 1.76 lb/hr
7.14 TPY 0.52 TPY 1.60 TPY 0.263 TPY
9.6 ppmvd @ 3% O2 8 ppmvd @ 3% O2 0.32 g/kW-hr 0.20 g/kW-hr

0.0041 lb/MMBtu 0.0034 lb/MMBtu 0.078 lb/MMBtu 0.050 lb/MMBtu
0.34 lb/hr 0.02 lb/hr 0.97 lb/hr 0.100 lb/hr
0.78 TPY 0.05 TPY 0.15 TPY 0.015 TPY
N/A ppmvd @ 3% O2 N/A ppmvd @ 3% O2 0.20 g/kW-hr 0.20 g/kW-hr

0.005 lb/MMBtu 0.005 lb/MMBtu 0.048 lb/MMBtu 0.050 lb/MMBtu
0.42 lb/hr 0.04 lb/hr 0.61 lb/hr 0.10 lb/hr
0.97 TPY 0.07 TPY 0.091 TPY 0.015 TPY

0.0015 lb/MMBtu 0.0015 lb/MMBtu 0.0015 lb/MMBtu 0.0015 lb/MMBtu
0.13 lb/hr 0.0105 lb/hr 0.02 lb/hr 0.0030 lb/hr
0.29 TPY 0.021 TPY 0.003 TPY 0.0005 TPY

0.00011 lb/MMBtu 0.00011 lb/MMBtu 0.00011 lb/MMBtu 0.00011 lb/MMBtu
0.010 lb/hr 0.00080 lb/hr 0.0014 lb/hr 0.00023 lb/hr
0.02 TPY 0.002 TPY 0.0002 TPY 0.00003 TPY

4.9E-07 lb/MMBtu 4.9E-07 lb/MMBtu 1.1E-06 lb/MMBtu 1.1E-06 lb/MMBtu
4.1E-05 lb/hr 3.4E-06 lb/hr 1.3E-05 lb/hr 2.1E-06 lb/hr
9.5E-05 TPY 6.86E-06 TPY 2.0E-06 TPY 3.2E-07 TPY

116.9 lb/MMBtu 116.9 lb/MMBtu 163.1 lb/MMBtu 163.1 lb/MMBtu
9,820 lb/hr 818 lb/hr 2,046 lb/hr 329 lb/hr

22,587 TPY 1,637 TPY 307 TPY 49 TPY
0.0022 lb/MMBtu 0.0022 lb/MMBtu 0.0066 lb/MMBtu 0.0066 lb/MMBtu
0.1852 lb/hr 0.0154 lb/hr 0.083 lb/hr 0.013 lb/hr

0.43 TPY 0.03 TPY 0.0124 TPY 0.0020 TPY
0.00022 lb/MMBtu 0.0 lb/MMBtu 0.0013 lb/MMBtu 0.0013 lb/MMBtu
0.0185 lb/hr 0.0015 lb/hr 1.7E-02 lb/hr 0.0027 lb/hr
0.043 TPY 0.003 TPY 2.5E-03 TPY 4.0E-04 TPY
9,831 lb/hr 819 lb/hr 2,053 lb/hr 330 lb/hr

22,610 TPY 1,638 TPY 308 TPY 49 TPY

Emergency Generator criteria pollutant emission factors based on Tier 2 emission standards in 40 CFR 89.
Fire Pump criteria pollutant emission factors based on post -2009 emission standards in 40 CFR 60 Subpart IIII. 
H 2 SO 4  emissions assume a 5% conversion of SO2 --> SO3 (on a molar basis)
Fuel specific CO 2 , CH 4  and N 2 O emission factors from 40 CFR 98, Subpart C
Pb emission factor for ULSD from "Survey of Ultra-Trace Metals in Gas Turbine Fuels”

NTE Connecticut, LLC - Killingly Energy Center
Emissions From Ancillary Equipment

Natural Gas SO2 emissions based upon a sulfur content of 0.5 gr/100 dscf
ULSD SO 2  emissions based upon a sulfur content of 15 ppmw
Aux Boiler and Gas Heater criteria pollutant emission factors from BACT analysis

NOTES:

Emergency Generator Fire Pump
Pollutant

NOx

CO

VOC

PM10/PM2.5

SO2

Natural Gas HeaterAuxiliary Boiler

CO2e

H2SO4

Pb

CO2

CH4

N2O



NTE CT Emission Calcs_Mitsubishi 11062017 rev1
HAPs PTE Page 9 or 13

CTGs & Duct 
Burners

Auxiliary 
Boiler

Nat. Gas 
Heater

Em. 
Generator

Fire 
Pump

Acetaldehyde 6.46E-01 4.74E-05 2.32E-04 6.46E-01
Acrolein 1.03E-01 1.48E-05 2.80E-05 1.03E-01
Benzene 1.81E-01 4.06E-04 2.94E-05 1.46E-03 2.82E-04 1.83E-01
1,3-Butadiene 6.37E-03 1.18E-05 6.38E-03
Dichlorobenzene 1.93E-03 2.32E-04 1.68E-05 2.18E-03
Ethylbenzene 5.17E-01 5.17E-01
Formaldehyde 3.65E+00 1.43E-02 1.04E-03 1.48E-04 3.57E-04 3.67E+00
Hexane 2.90E+00 3.48E-01 2.52E-02 3.27E+00
Propylene oxide 4.68E-01 7.24E-03 1.08E-03 4.77E-01
Toluene 2.10E+00 6.38E-04 4.62E-05 5.29E-04 1.24E-04 2.11E+00
Xylene 1.03E+00 3.63E-04 3.66E-04 1.03E+00

Acenaphthene 2.90E-06 3.48E-07 2.52E-08 8.81E-06 4.29E-07 1.25E-05
Acenaphthylene 2.90E-06 4.64E-07 3.36E-08 1.74E-05 1.53E-05 3.61E-05
Anthracene 3.87E-06 3.48E-07 2.52E-08 2.31E-06 5.65E-07 7.12E-06
Benzo(a)anthracene 2.90E-06 3.48E-07 2.52E-08 1.17E-06 5.08E-07 4.95E-06
Benzo(a)pyrene 1.93E-06 2.32E-07 1.68E-08 4.84E-07 5.68E-08 2.72E-06
Benzo(b)fluoranthene 2.90E-06 3.48E-07 2.52E-08 4.10E-07 3.00E-08 3.71E-06
Benzo(g,h,i)perylene 1.93E-06 2.32E-07 1.68E-08 1.05E-06 1.48E-07 3.38E-06
Benzo(k)fluoranthene 2.90E-06 3.48E-07 2.52E-08 2.09E-06 4.68E-08 5.41E-06
Chrysene 2.90E-06 3.48E-07 2.52E-08 2.88E-06 1.07E-07 6.26E-06
Dibenz(a,h)anthracene 1.93E-06 2.32E-07 1.68E-08 6.51E-07 1.76E-07 3.01E-06
7,12-Dimethylbenz(a) ant 2.58E-05 3.09E-06 2.24E-07 2.91E-05
Fluoranthene 4.84E-06 5.60E-07 4.06E-08 7.58E-06 2.30E-06 1.53E-05
Fluorene 4.51E-06 5.22E-07 3.78E-08 2.41E-05 8.82E-06 3.80E-05
Indeno(1,2,3-cd)pyrene 2.90E-06 3.48E-07 2.52E-08 7.79E-07 1.13E-07 4.17E-06
3-Methylchloranthrene 2.90E-06 3.48E-07 2.52E-08 3.27E-06
2-Methylnaphthalene 3.87E-05 4.64E-06 3.36E-07 4.37E-05
Naphthalene 2.02E-02 1.20E-04 8.68E-06 2.45E-04 2.56E-05 2.06E-02
Phenanthrene 2.74E-05 3.28E-06 2.38E-07 8.89E-06 3.98E-05
Pyrene 8.06E-06 9.47E-07 6.86E-08 6.98E-06 1.44E-06 1.75E-05
TOTAL PAH 3.36E-02 1.31E-04 9.52E-06 3.99E-04 5.08E-05 3.42E-02

Arsenic 3.00E-04 3.86E-05 2.80E-06 8.69E-08 1.40E-08 3.41E-04
Beryllium 1.79E-05 2.32E-06 1.68E-07 2.04E-05
Cadmium 1.77E-03 2.13E-04 1.54E-05 9.65E-09 1.55E-09 2.00E-03
Chromium 2.08E-03 2.70E-04 1.96E-05 2.33E-05 3.75E-06 2.39E-03
Chromium VI 3.74E-04 4.83E-05 3.50E-06 4.21E-06 6.77E-07 4.30E-04
Cobalt 1.32E-04 1.58E-05 1.15E-06 1.49E-04

Potential HAP Emissions (tpy)

Metals

HAP
Potential Annual Emissions (tpy)

TOTALS

Organic Compounds

PAHs
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CTGs & Duct 
Burners

Auxiliary 
Boiler

Nat. Gas 
Heater

Em. 
Generator

Fire 
Pump

Potential HAP Emissions (tpy)

HAP
Potential Annual Emissions (tpy)

TOTALS

 Lead 7.99E-03 9.47E-05 6.86E-06 1.45E-06 2.32E-07 8.09E-03
Manganese 8.32E-04 7.15E-05 5.18E-06 5.31E-07 8.52E-08 9.09E-04
Mercury 4.03E-04 4.83E-05 3.50E-06 1.94E-08 3.11E-09 4.55E-04
Nickel 3.11E-03 4.06E-04 2.94E-05 2.78E-06 4.47E-07 3.55E-03

Selenium 4.45E-05 4.64E-06 3.36E-07 4.82E-07 7.74E-08 5.00E-05

3.67
Total All HAPs 1.17E+01 3.65E-01 2.64E-02 1.06E-02 2.60E-03 12.09
Max. Single HAP
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Potential 
To Emit

lb/MMBtu lb/hr lb/MMBtu lb/hr lb/MMBtu lb/hr tpy

Acetaldehyde 4.00E-05 1.47E-01 6.46E-01
Acrolein 6.40E-06 2.36E-02 1.03E-01
Benzene 1.20E-05 4.42E-02 5.50E-05 1.67E-01 2.10E-06 7.73E-04 1.81E-01
1,3-Butadiene 4.30E-07 1.58E-03 1.60E-05 4.85E-02 6.37E-03
Dichlorobenzene 1.20E-06 4.42E-04 1.93E-03
Ethylbenzene 3.20E-05 1.18E-01 5.17E-01
Formaldehyde 2.19E-04 8.07E-01 2.31E-04 7.00E-01 7.50E-05 2.76E-02 3.65E+00
Hexane 1.80E-03 6.62E-01 2.90E+00
Propylene oxide 2.90E-05 1.07E-01 4.68E-01
Toluene 1.30E-04 4.79E-01 3.40E-06 1.25E-03 2.10E+00
Xylene 6.40E-05 2.36E-01 1.03E+00

Acenaphthene 1.80E-09 6.62E-07 2.90E-06
Acenaphthylene 1.80E-09 6.62E-07 2.90E-06
Anthracene 2.40E-09 8.83E-07 3.87E-06
Benzo(a)anthracene 1.80E-09 6.62E-07 2.90E-06
Benzo(a)pyrene 1.20E-09 4.42E-07 1.93E-06
Benzo(b)fluoranthene 1.80E-09 6.62E-07 2.90E-06
Benzo(g,h,i)perylene 1.20E-09 4.42E-07 1.93E-06
Benzo(k)fluoranthene 1.80E-09 6.62E-07 2.90E-06
Chrysene 1.80E-09 6.62E-07 2.90E-06
Dibenz(a,h)anthracene 1.20E-09 4.42E-07 1.93E-06
7,12-Dimethylbenz(a) anthracene 1.60E-08 5.89E-06 2.58E-05
Fluoranthene 3.00E-09 1.10E-06 4.84E-06
Fluorene 2.80E-09 1.03E-06 4.51E-06
Indeno(1,2,3-cd)pyrene 1.80E-09 6.62E-07 2.90E-06
3-Methylchloranthrene 1.80E-09 6.62E-07 2.90E-06
2-Methylnaphthalene 2.40E-08 8.83E-06 3.87E-05
Naphthalene 1.30E-06 4.79E-03 3.50E-05 1.06E-01 6.10E-07 2.24E-04 2.02E-02
Phenanthrene 1.70E-08 6.26E-06 2.74E-05
Pyrene 5.00E-09 1.84E-06 8.06E-06
TOTAL PAH 2.20E-06 8.11E-03 4.00E-05 1.21E-01 6.98E-07 2.57E-04 3.36E-02

Arsenic 4.60E-08 1.39E-04 2.00E-07 7.36E-05 3.00E-04
Beryllium 3.10E-07 9.40E-04 1.20E-08 4.42E-06 1.79E-05
Cadmium 5.11E-09 1.55E-05 1.10E-06 4.05E-04 1.77E-03
Chromium 1.24E-05 3.76E-02 1.40E-06 5.15E-04 2.08E-03
Chromium VI 2.23E-06 6.76E-03 2.52E-07 9.27E-05 3.74E-04
Cobalt 8.20E-08 3.02E-05 1.32E-04

NTE Connecticut, LLC - Killingly Energy Center

HAP

Organic Compounds

CTG                                             
(gas)

CTG                    
(ULSD) Duct Burners

CTG and Duct Burner HAP Emissions

PAHs

Metals

CTG and Duct Burner Potential HAP Emissions
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Potential 
To Emit

lb/MMBtu lb/hr lb/MMBtu lb/hr lb/MMBtu lb/hr tpy

NTE Connecticut, LLC - Killingly Energy Center

HAP

 

CTG                                             
(gas)

CTG                    
(ULSD) Duct Burners

CTG and Duct Burner HAP Emissions
CTG and Duct Burner Potential HAP Emissions

Lead 4.90E-07 1.81E-03 1.05E-06 3.19E-03 4.90E-07 1.80E-04 7.99E-03
Manganese 1.80E-07 5.47E-04 3.70E-07 1.36E-04 8.32E-04
Mercury 1.02E-08 3.10E-05 2.50E-07 9.20E-05 4.03E-04
Nickel 1.48E-06 4.48E-03 2.10E-06 7.73E-04 3.11E-03
Selenium 2.55E-07 7.75E-04 2.40E-08 8.83E-06 4.45E-05

Total All HAPs 5.37E-04 3.95E-04 1.89E-03 1.17E+01
Notes:
1. Blank entry indicates no emission factor reported in the reference cited.
2. Organic HAP emission factors for CTGs are from Tables 3.1-3 and 3.1.4 of AP-42 except gas-firing for formaldehyde which is based 
on the NESHAP Subpart YYYY MACT floor limit of 91 ppb at 15% O2. 
3. Emission factors for the HRSG and auxiliary boiler are from AP-42 Tables 1.4-3 and 1.4-4.
4. Emission factors for organics from the emergency diesel generator are from AP-42 Tables 3.4-3 and 3.4-4, for the fire pump from AP-
42 Table 3.3-2.
5. Metal emission factors for ULSD firing are based on the paper “Survey of Ultra-Trace Metals in Gas Turbine Fuels”, 11th Annual 
International Petroleum Conference, Oct 12-15, 2004. Where trace metals were detected in any of 13 samples, the average result is 
used. Where no metals were detected in any of 13 samples, the detection limit was used.
6. Hexavalent chrome is based on 18% of the total chrome emissions per EPA 453/R-98-004a.
7. No reduction by oxidation catalysts presumed for organic HAPs.
8. lb/hr values are at 59°F and do not represent maximum values at higher firing rates at colder temperatures. 

Max. Single HAP
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HAP

lb/MMBtu lb/hr lb/MMBtu lb/hr lb/MMBtu lb/hr lb/MMBtu lb/hr

Acetaldehyde 2.52E-05 3.16E-04 7.67E-04 1.55E-03
Acrolein 7.88E-06 9.88E-05 9.25E-05 1.86E-04
Benzene 2.10E-06 1.76E-04 2.10E-06 1.47E-05 7.76E-04 9.73E-03 9.33E-04 1.88E-03
1,3-Butadiene 3.91E-05 7.88E-05
Dichlorobenzene 1.20E-06 1.01E-04 1.20E-06 8.40E-06
Ethylbenzene
Formaldehyde 7.40E-05 6.22E-03 7.40E-05 5.18E-04 7.89E-05 9.90E-04 1.18E-03 2.38E-03
Hexane 1.80E-03 1.51E-01 1.80E-03 1.26E-02
Propylene oxide 3.85E-03 4.83E-02 3.56E-03 7.17E-03
Toluene 3.30E-06 2.77E-04 3.30E-06 2.31E-05 2.81E-04 3.52E-03 4.09E-04 8.24E-04
Xylene 1.93E-04 2.42E-03 2.85E-04 2.44E-03

Acenaphthene 1.80E-09 1.51E-07 1.80E-09 1.26E-08 4.68E-06 5.87E-05 1.42E-06 2.86E-06
Acenaphthylene 2.40E-09 2.02E-07 2.40E-09 1.68E-08 9.23E-06 1.16E-04 5.06E-05 1.02E-04
Anthracene 1.80E-09 1.51E-07 1.80E-09 1.26E-08 1.23E-06 1.54E-05 1.87E-06 3.77E-06
Benzo(a)anthracene 1.80E-09 1.51E-07 1.80E-09 1.26E-08 6.22E-07 7.80E-06 1.68E-06 3.38E-06
Benzo(a)pyrene 1.20E-09 1.01E-07 1.20E-09 8.40E-09 2.57E-07 3.22E-06 1.88E-07 3.79E-07
Benzo(b)fluoranthene 1.80E-09 1.51E-07 1.80E-09 1.26E-08 2.18E-07 2.73E-06 9.91E-08 2.00E-07
Benzo(g,h,i)perylene 1.20E-09 1.01E-07 1.20E-09 8.40E-09 5.56E-07 6.97E-06 4.89E-07 9.85E-07
Benzo(k)fluoranthene 1.80E-09 1.51E-07 1.80E-09 1.26E-08 1.11E-06 1.39E-05 1.55E-07 3.12E-07
Chrysene 1.80E-09 1.51E-07 1.80E-09 1.26E-08 1.53E-06 1.92E-05 3.53E-07 7.11E-07
Dibenz(a,h)anthracene 1.20E-09 1.01E-07 1.20E-09 8.40E-09 3.46E-07 4.34E-06 5.83E-07 1.17E-06
7,12-Dimethylbenz(a) 
anthracene 1.60E-08 1.34E-06 1.60E-08 1.12E-07

Fluoranthene 2.90E-09 2.44E-07 2.90E-09 2.03E-08 4.03E-06 5.06E-05 7.61E-06 1.53E-05
Fluorene 2.70E-09 2.27E-07 2.70E-09 1.89E-08 1.28E-05 1.61E-04 2.92E-05 5.88E-05
Indeno(1,2,3-cd)pyrene 1.80E-09 1.51E-07 1.80E-09 1.26E-08 4.14E-07 5.19E-06 3.75E-07 7.56E-07
3-Methylchloranthrene 1.80E-09 1.51E-07 1.80E-09 1.26E-08
2-Methylnaphthalene 2.40E-08 2.02E-06 2.40E-08 1.68E-07
Naphthalene 6.20E-07 5.21E-05 6.20E-07 4.34E-06 1.30E-04 1.63E-03 8.48E-05 1.71E-04
Phenanthrene 1.70E-08 1.43E-06 1.70E-08 1.19E-07 2.94E-05 5.92E-05
Pyrene 4.90E-09 4.12E-07 4.90E-09 3.43E-08 3.71E-06 4.65E-05 4.78E-06 9.63E-06
TOTAL PAH 6.80E-07 5.71E-05 6.80E-07 4.76E-06 2.12E-04 2.66E-03 1.68E-04 3.38E-04

Arsenic 2.00E-07 1.68E-05 2.00E-07 1.40E-06 4.62E-08 5.80E-07 4.62E-08 9.31E-08
Beryllium 1.20E-08 1.01E-06 1.20E-08 8.40E-08
Cadmium 1.10E-06 9.24E-05 1.10E-06 7.70E-06 5.13E-09 6.44E-08 5.13E-09 1.03E-08
Chromium 1.40E-06 1.18E-04 1.40E-06 9.80E-06 1.24E-05 1.56E-04 1.24E-05 2.50E-05
Chromium VI 2.50E-07 2.10E-05 2.50E-07 1.75E-06 2.24E-06 2.81E-05 2.24E-06 4.51E-06
Cobalt 8.20E-08 6.89E-06 8.20E-08 5.74E-07
Lead 4.90E-07 4.12E-05 4.90E-07 3.43E-06 7.69E-07 9.65E-06 7.69E-07 1.55E-06
Manganese 3.70E-07 3.11E-05 3.70E-07 2.59E-06 2.82E-07 3.54E-06 2.82E-07 5.68E-07
Mercury 2.50E-07 2.10E-05 2.50E-07 1.75E-06 1.03E-08 1.29E-07 1.03E-08 2.08E-08
Nickel 2.10E-06 1.76E-04 2.10E-06 1.47E-05 1.48E-06 1.86E-05 1.48E-06 2.98E-06

Selenium 2.40E-08 2.02E-06 2.40E-08 1.68E-07 2.56E-07 3.21E-06 2.56E-07 5.16E-07

Total All HAPs 1.89E-03 1.59E-01 1.89E-03 1.32E-02 5.61E-03 7.04E-02 7.66E-03 1.73E-02

Ancillary Source Potential HAP Emissions (lb/hr)
NTE Connecticut, LLC - Killingly Energy Center

Max. Single HAP

Em. Generator Fire Pump

Metals

PAHs

Organic Compounds

Auxiliary Boiler Natural Gas Heater



                     CT DEEP Maximum Allowable Stack Concentration (MASC) Calculator

Company Name:

Source Description:

Stack Parameter Units:  English

Stack Height =  150 ft

Minimum Distance from Stack to Property Line =  425 ft

Exhaust Stack Flow Rate =  1,647,235 acfm

Hazard Limiting Values (HLV) Averaging Times =  30‐Minute

No

Hazardous Air Pollutant(s) CAS No. HLV ( μg/m3)
Proposed Allowable 

Emission Rate (lb/hr)
MASC (μg/m3) ASC (μg/m3) Complies?

Acetaldehyde 75‐07‐0 18000 1.47E‐01 4.03E+05 2.39E+01 yes

Acrolein 107‐02‐8 25 2.36E‐02 5.60E+02 3.82E+00 yes

Benzene 71‐43‐2 750 4.50E‐02 1.68E+04 7.29E+00 yes

p‐Dichlorobenzene 106‐46‐7 45000 1.58E‐03 1.01E+06 2.57E‐01 yes

Ethyl benzene 100‐41‐4 43500 1.18E‐01 9.75E+05 1.91E+01 yes

Formaldehyde 50‐00‐0 60 8.34E‐01 1.34E+03 1.35E+02 yes

Hexane, other isomers 110‐54‐3 180000 6.62E‐01 4.03E+06 1.07E+02 yes

Toluene 108‐88‐3 37500 4.80E‐01 8.40E+05 7.78E+01 yes

o‐Xylene 1330‐20‐7 43400 2.36E‐01 9.72E+05 3.82E+01 yes

Naphthalene 91‐20‐3 5000 5.01E‐04 1.12E+05 8.12E‐02 yes

Polynuclear aromatic hydrocarbons (PAH) * 50‐32‐8 0.5 8.36E‐04 1.12E+01 1.35E‐01 yes

Sulfuric acid 7664‐93‐9 100 2.10E+00 2.24E+03 3.40E+02 yes

Arsenic & compounds (as As) 7440‐38‐2 0.25 7.36E‐05 5.60E+00 1.19E‐02 yes

Beryllium 7440‐41‐7 0.05 4.42E‐06 1.12E+00 7.15E‐04 yes

Cadmium 7440‐43‐9 2 4.05E‐04 4.48E+01 6.56E‐02 yes

Chromium, metal 7440‐47‐3 12.5 5.15E‐04 2.80E+02 8.35E‐02 yes

Cobalt metal, dust & fume (as Co) 7440‐48‐4 10 3.02E‐05 2.24E+02 4.89E‐03 yes

Lead, inorg., fumes & dusts (as Pb) 7439‐92‐1 15 1.80E‐04 3.36E+02 2.92E‐02 yes

Manganese fume (as Mn) 7439‐96‐5 100 1.36E‐04 2.24E+03 2.21E‐02 yes

Maximum gas firing rate and duct firing rate at 59F.  

Stack height is an estimate pending completion of 

ambient air quality impact analysis.

NTE Killingly Energy Center, LLC

Combined Cycle Combustion Turbine Facility ‐ Gas Firing

Notes:

30‐Minute

English

Benzene

Butadiene (1,3‐butadiene)

p‐DichlorobenzeneEthyl benzene

FormaldehydeHexane, other isomers

Propylene oxideToluene

o‐Xylene

Naphthalene

Polynuclear aromatic hydrocarbons (PAH) *

Sulfuric acid

Arsenic & compounds (as As)

Beryllium

Cadmium

Chromium, metal

Cobalt metal, dust & fume (as Co)

Lead, inorg., fumes & dusts (as Pb)

Manganese fume (as Mn)

Acrolein

Acetaldehyde

Clear All

Instructions

Additional HAPs

FootnotesPrint



Company Name:

Source Description:

Hazardous Air Pollutant(s) CAS No. HLV ( μg/m3)
Proposed Allowable 

Emission Rate (lb/hr)
MASC (μg/m3) ASC (μg/m3) Complies?

Mercury vapor ‐‐ 5 9.20E‐05 1.12E+02 1.49E‐02 yes

Nickel (metal) 7440‐02‐0 25 7.73E‐04 5.60E+02 1.25E‐01 yes

Ammonia 7664‐41‐7 1800 1.10E+01 4.03E+04 1.78E+03 yes

Selenium compounds (as Se) ‐‐ 20 9.40E‐05 4.48E+02 1.52E‐02 yes

NTE Killingly Energy Center, LLC

Combined Cycle Combustion Turbine Facility ‐ Gas Firing

Mercury vapor

Nickel (metal)

Selenium compounds (as Se)Ammonia

Selenium compounds (as Se)



                     CT DEEP Maximum Allowable Stack Concentration (MASC) Calculator

Company Name:

Source Description:

Stack Parameter Units:  English

Stack Height =  150 ft

Minimum Distance from Stack to Property Line =  425 ft

Exhaust Stack Flow Rate =  1,647,235 acfm

Hazard Limiting Values (HLV) Averaging Times =  8‐Hour

Adjustments to the MASC for Time Periods < 8 hrs =   No

Hazardous Air Pollutant(s) CAS No. HLV ( μg/m3)
Proposed Allowable 

Emission Rate (lb/hr)
MASC (μg/m3) ASC (μg/m3) Complies?

Acetaldehyde 75‐07‐0 3600 1.47E‐01 8.07E+04 2.39E+01 yes

Acrolein 107‐02‐8 5 2.36E‐02 1.12E+02 3.82E+00 yes

Benzene 71‐43‐2 150 4.50E‐02 3.36E+03 7.29E+00 yes

p‐Dichlorobenzene 106‐46‐7 9000 1.58E‐03 2.02E+05 2.57E‐01 yes

Ethyl benzene 100‐41‐4 8700 1.18E‐01 1.95E+05 1.91E+01 yes

Formaldehyde 50‐00‐0 12 8.34E‐01 2.69E+02 1.35E+02 yes

Hexane, other isomers 110‐54‐3 36000 6.62E‐01 8.07E+05 1.07E+02 yes

Toluene 108‐88‐3 7500 4.80E‐01 1.68E+05 7.78E+01 yes

o‐Xylene 1330‐20‐7 8680 2.36E‐01 1.94E+05 3.82E+01 yes

Naphthalene 91‐20‐3 1000 5.01E‐04 2.24E+04 8.12E‐02 yes

Polynuclear aromatic hydrocarbons (PAH) * 50‐32‐8 0.1 8.36E‐04 2.24E+00 1.35E‐01 yes

Sulfuric acid 7664‐93‐9 20 2.10E+00 4.48E+02 3.40E+02 yes

Arsenic & compounds (as As) 7440‐38‐2 0.05 7.36E‐05 1.12E+00 1.19E‐02 yes

Beryllium 7440‐41‐7 0.01 4.42E‐06 2.24E‐01 7.15E‐04 yes

Cadmium 7440‐43‐9 0.4 4.05E‐04 8.96E+00 6.56E‐02 yes

Chromium, metal 7440‐47‐3 2.5 5.15E‐04 5.60E+01 8.35E‐02 yes

Cobalt metal, dust & fume (as Co) 7440‐48‐4 2 3.02E‐05 4.48E+01 4.89E‐03 yes

Lead, inorg., fumes & dusts (as Pb) 7439‐92‐1 3 1.80E‐04 6.72E+01 2.92E‐02 yes

Manganese fume (as Mn) 7439‐96‐5 20 1.36E‐04 4.48E+02 2.21E‐02 yes

Maximum gas firing rate and duct firing rate at 59F.  

Stack height is an estimate pending completion of 

ambient air quality impact analysis.

NTE Killingly Energy Center, LLC

Combined Cycle Combustion Turbine Facility ‐ Gas Firing

Notes:
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Sulfuric acid
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Beryllium

Cadmium

Chromium, metal
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Lead, inorg., fumes & dusts (as Pb)

Manganese fume (as Mn)
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Company Name:

Source Description:

Hazardous Air Pollutant(s) CAS No. HLV ( μg/m3)
Proposed Allowable 

Emission Rate (lb/hr)
MASC (μg/m3) ASC (μg/m3) Complies?

Mercury vapor ‐‐ 1 9.20E‐05 2.24E+01 1.49E‐02 yes

Nickel (metal) 7440‐02‐0 5 7.73E‐04 1.12E+02 1.25E‐01 yes

Ammonia 7664‐41‐7 360 1.10E+01 8.07E+03 1.78E+03 yes

Selenium compounds (as Se) ‐‐ 4 9.40E‐05 8.96E+01 1.52E‐02 yes

NTE Killingly Energy Center, LLC

Combined Cycle Combustion Turbine Facility ‐ Gas Firing

Mercury vapor

Nickel (metal)

Selenium compounds (as Se)Ammonia

Selenium compounds (as Se)



                     CT DEEP Maximum Allowable Stack Concentration (MASC) Calculator

Company Name:

Source Description:

Stack Parameter Units:  English

Stack Height =  150 ft

Minimum Distance from Stack to Property Line =  425 ft

Exhaust Stack Flow Rate =  1,706,521 acfm

Hazard Limiting Values (HLV) Averaging Times =  30‐Minute

No

Hazardous Air Pollutant(s) CAS No. HLV ( μg/m3)
Proposed Allowable 

Emission Rate (lb/hr)
MASC (μg/m3) ASC (μg/m3) Complies?

Ammonia 7664‐41‐7 1800 2.43E+01 3.90E+04 3.80E+03 yes

Benzene 71‐43‐2 750 1.67E‐01 1.63E+04 2.61E+01 yes

Formaldehyde 50‐00‐0 60 7.00E‐01 1.30E+03 1.10E+02 yes

Sulfuric acid 7664‐93‐9 100 1.90E+00 2.17E+03 2.97E+02 yes

Naphthalene 91‐20‐3 5000 1.06E‐02 1.08E+05 1.66E+00 yes

Polynuclear aromatic hydrocarbons (PAH) * 50‐32‐8 0.5 1.21E‐02 1.08E+01 1.90E+00 yes

Arsenic & compounds (as As) 7440‐38‐2 0.25 1.39E‐04 5.42E+00 2.18E‐02 yes

Cadmium 7440‐43‐9 2 1.55E‐05 4.34E+01 2.42E‐03 yes

Chromium, metal 7440‐47‐3 12.5 3.76E‐02 2.71E+02 5.87E+00 yes

Lead, inorg., fumes & dusts (as Pb) 7439‐92‐1 15 3.19E‐03 3.25E+02 4.99E‐01 yes

Manganese fume (as Mn) 7439‐96‐5 100 5.47E‐04 2.17E+03 8.55E‐02 yes

Mercury vapor ‐‐ 5 3.10E‐05 1.08E+02 4.85E‐03 yes

Nickel (metal) 7440‐02‐0 25 4.48E‐03 5.42E+02 7.00E‐01 yes

Selenium compounds (as Se) ‐‐ 20 7.75E‐04 4.34E+02 1.21E‐01 yes

Beryllium 7440‐41‐7 0.05 9.40E‐04 1.08E+00 1.47E‐01 yes

Maximum oil firing rate at ‐10 F. Stack height is an 

estimate pending completion of ambient air quality 

impact analysis.

NTE Killingly Energy Center, LLC

Combined Cycle Combustion Turbine Facility ‐ Oil Firing

Notes:

30‐Minute

English
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                     CT DEEP Maximum Allowable Stack Concentration (MASC) Calculator

Company Name:

Source Description:

Stack Parameter Units:  English

Stack Height =  150 ft

Minimum Distance from Stack to Property Line =  425 ft

Exhaust Stack Flow Rate =  1,706,521 acfm

Hazard Limiting Values (HLV) Averaging Times =  8‐Hour

Adjustments to the MASC for Time Periods < 8 hrs =   No

Hazardous Air Pollutant(s) CAS No. HLV ( μg/m3)
Proposed Allowable 

Emission Rate (lb/hr)
MASC (μg/m3) ASC (μg/m3) Complies?

Ammonia 7664‐41‐7 360 2.43E+01 7.80E+03 3.80E+03 yes

Benzene 71‐43‐2 150 1.67E‐01 3.25E+03 2.61E+01 yes

Formaldehyde 50‐00‐0 12 7.00E‐01 2.60E+02 1.10E+02 yes

Sulfuric acid 7664‐93‐9 20 1.90E+00 4.34E+02 2.97E+02 yes

Naphthalene 91‐20‐3 1000 1.06E‐02 2.17E+04 1.66E+00 yes

Polynuclear aromatic hydrocarbons (PAH) * 50‐32‐8 0.1 1.21E‐02 2.17E+00 1.90E+00 yes

Arsenic & compounds (as As) 7440‐38‐2 0.05 1.39E‐04 1.08E+00 2.18E‐02 yes

Cadmium 7440‐43‐9 0.4 1.55E‐05 8.67E+00 2.42E‐03 yes

Chromium, metal 7440‐47‐3 2.5 3.76E‐02 5.42E+01 5.87E+00 yes

Lead, inorg., fumes & dusts (as Pb) 7439‐92‐1 3 3.19E‐03 6.50E+01 4.99E‐01 yes

Manganese fume (as Mn) 7439‐96‐5 20 5.47E‐04 4.34E+02 8.55E‐02 yes

Mercury vapor ‐‐ 1 3.10E‐05 2.17E+01 4.85E‐03 yes

Nickel (metal) 7440‐02‐0 5 4.48E‐03 1.08E+02 7.00E‐01 yes

Selenium compounds (as Se) ‐‐ 4 7.75E‐04 8.67E+01 1.21E‐01 yes

Beryllium 7440‐41‐7 0.01 9.40E‐04 2.17E‐01 1.47E‐01 yes

Maximum oil firing rate at ‐10 F. Stack height is an 

estimate pending completion of ambient air quality 

impact analysis.

NTE Killingly Energy Center, LLC

Combined Cycle Combustion Turbine Facility ‐ Oil Firing

Notes:

8‐Hour

No

English

Butadiene (1,3‐butadiene)Formaldehyde

Sulfuric acid

Naphthalene

Polynuclear aromatic hydrocarbons (PAH) *

Arsenic & compounds (as As)

BerylliumCadmium

Chromium, metal

Lead, inorg., fumes & dusts (as Pb)

Manganese fume (as Mn)

Mercury vapor

Nickel (metal)

Selenium compounds (as Se)

Beryllium

Benzene

Ammonia

Clear All
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                     CT DEEP Maximum Allowable Stack Concentration (MASC) Calculator

Company Name:

Source Description:

Stack Parameter Units:  English

Stack Height =  10 ft

Minimum Distance from Stack to Property Line =  345 ft

Exhaust Stack Flow Rate =  1,595 acfm

Hazard Limiting Values (HLV) Averaging Times =  30‐Minute

No

Hazardous Air Pollutant(s) CAS No. HLV ( μg/m3)
Proposed Allowable 

Emission Rate (lb/hr)
MASC (μg/m3) ASC (μg/m3) Complies?

Acrolein 107‐02‐8 25 1.75E‐06 4.25E+04 2.93E‐01 yes

Benzene 71‐43‐2 750 1.47E‐05 1.27E+06 2.46E+00 yes

p‐Dichlorobenzene 106‐46‐7 45000 8.40E‐06 7.64E+07 1.41E+00 yes

Hexan (n‐hexane) 110‐54‐3 18000 1.26E‐02 3.06E+07 2.11E+03 yes

Formaldehyde 50‐00‐0 60 5.18E‐04 1.02E+05 8.67E+01 yes

Toluene 108‐88‐3 37500 2.31E‐05 6.37E+07 3.86E+00 yes

Nickel (metal) 7440‐02‐0 25 1.47E‐05 4.25E+04 2.46E+00 yes

Naphthalene 91‐20‐3 5000 4.34E‐06 8.49E+06 7.26E‐01 yes

Polynuclear aromatic hydrocarbons (PAH) * 50‐32‐8 0.5 4.76E‐06 8.49E+02 7.96E‐01 yes

Sulfuric acid 7664‐93‐9 100 8.04E‐04 1.70E+05 1.34E+02 yes

Arsenic & compounds (as As) 7440‐38‐2 0.25 1.40E‐06 4.25E+02 2.34E‐01 yes

Beryllium 7440‐41‐7 0.05 8.40E‐08 8.49E+01 1.41E‐02 yes

Cadmium 7440‐43‐9 2 7.70E‐06 3.40E+03 1.29E+00 yes

Chromium, metal 7440‐47‐3 12.5 9.80E‐06 2.12E+04 1.64E+00 yes

Cobalt metal, dust & fume (as Co) 7440‐48‐4 10 5.74E‐07 1.70E+04 9.60E‐02 yes

Lead, inorg., fumes & dusts (as Pb) 7439‐92‐1 15 3.43E‐06 2.55E+04 5.74E‐01 yes

Manganese fume (as Mn) 7439‐96‐5 100 2.59E‐06 1.70E+05 4.33E‐01 yes

Maximum gas firing rate

NTE Killingly Energy Center, LLC

Natural Gas Heater

Notes:

30‐Minute
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Benzene

o‐Dichlorobenzene

p‐DichlorobenzeneHexan (n‐hexane)

FormaldehydeHexane, other isomersPropylene oxideToluene
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Polynuclear aromatic hydrocarbons (PAH) *
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Beryllium

Cadmium
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Cobalt metal, dust & fume (as Co)

Lead, inorg., fumes & dusts (as Pb)

Manganese fume (as Mn)

AcroleinMercury vapor
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Company Name:

Source Description:

Hazardous Air Pollutant(s) CAS No. HLV ( μg/m3)
Proposed Allowable 

Emission Rate (lb/hr)
MASC (μg/m3) ASC (μg/m3) Complies?

Mercury vapor ‐‐ 5 2.10E‐05 8.49E+03 3.51E+00 yes

Nickel (metal) 7440‐02‐0 25 1.76E‐04 4.25E+04 2.95E+01 yes

1.09E+01 1.82E+06

Footnotes

NTE Killingly Energy Center, LLC

Natural Gas Heater

Mercury vapor

Nickel (metal)

Selenium compounds (as Se)



                     CT DEEP Maximum Allowable Stack Concentration (MASC) Calculator

Company Name:

Source Description:

Stack Parameter Units:  English

Stack Height =  10 ft

Minimum Distance from Stack to Property Line =  345 ft

Exhaust Stack Flow Rate =  1,595 acfm

Hazard Limiting Values (HLV) Averaging Times =  8‐Hour

Adjustments to the MASC for Time Periods < 8 hrs =   No

Hazardous Air Pollutant(s) CAS No. HLV ( μg/m3)
Proposed Allowable 

Emission Rate (lb/hr)
MASC (μg/m3) ASC (μg/m3) Complies?

Acrolein 107‐02‐8 5 1.75E‐06 8.49E+03 2.93E‐01 yes

Benzene 71‐43‐2 150 1.47E‐05 2.55E+05 2.46E+00 yes

p‐Dichlorobenzene 106‐46‐7 9000 8.40E‐06 1.53E+07 1.41E+00 yes

Hexan (n‐hexane) 110‐54‐3 3600 1.26E‐02 6.11E+06 2.11E+03 yes

Formaldehyde 50‐00‐0 12 5.18E‐04 2.04E+04 8.67E+01 yes

Toluene 108‐88‐3 7500 2.31E‐05 1.27E+07 3.86E+00 yes

Nickel (metal) 7440‐02‐0 5 1.47E‐05 8.49E+03 2.46E+00 yes

Naphthalene 91‐20‐3 1000 4.34E‐06 1.70E+06 7.26E‐01 yes

Polynuclear aromatic hydrocarbons (PAH) * 50‐32‐8 0.1 4.76E‐06 1.70E+02 7.96E‐01 yes

Sulfuric acid 7664‐93‐9 20 8.04E‐04 3.40E+04 1.34E+02 yes

Arsenic & compounds (as As) 7440‐38‐2 0.05 1.40E‐06 8.49E+01 2.34E‐01 yes

Beryllium 7440‐41‐7 0.01 8.40E‐08 1.70E+01 1.41E‐02 yes

Cadmium 7440‐43‐9 0.4 7.70E‐06 6.79E+02 1.29E+00 yes

Chromium, metal 7440‐47‐3 2.5 9.80E‐06 4.25E+03 1.64E+00 yes

Cobalt metal, dust & fume (as Co) 7440‐48‐4 2 5.74E‐07 3.40E+03 9.60E‐02 yes

Lead, inorg., fumes & dusts (as Pb) 7439‐92‐1 3 3.43E‐06 5.09E+03 5.74E‐01 yes

Manganese fume (as Mn) 7439‐96‐5 20 2.59E‐06 3.40E+04 4.33E‐01 yes

Maximum gas firing rate

NTE Killingly Energy Center, LLC

Natural Gas Heater

Notes:

8‐Hour

No

English

Benzene

o‐Dichlorobenzene

p‐DichlorobenzeneHexan (n‐hexane)

FormaldehydeHexane, other isomersPropylene oxideToluene
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Lead, inorg., fumes & dusts (as Pb)

Manganese fume (as Mn)

AcroleinMercury vapor

Clear All
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Company Name:

Source Description:

Hazardous Air Pollutant(s) CAS No. HLV ( μg/m3)
Proposed Allowable 

Emission Rate (lb/hr)
MASC (μg/m3) ASC (μg/m3) Complies?

Mercury vapor ‐‐ 1 2.10E‐05 1.70E+03 3.51E+00 yes

Nickel (metal) 7440‐02‐0 5 1.76E‐04 8.49E+03 2.95E+01 yes

1.09E+01 1.82E+06

Footnotes

NTE Killingly Energy Center, LLC

Natural Gas Heater

Mercury vapor

Nickel (metal)

Selenium compounds (as Se)
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Table C-1: Summary Of Recent NOx BACT and LAER Determinations for Large (>100MW) Gas Fired Combined-Cycle Generating Plants 

Facility Location Permit 
Date Turbine Emission Limit(s) 

Guernsey Power Station Guernsey County, OH 10/23/2017 GE 7HA.02 2.0 ppmvdc 
Oregon Energy Center Oregon County, OH 09/27/2017 Siemens SCC6-8000H 2.0 ppmvdc 
Trumbull Energy Center Trumbull County, OH 09/07/2017 Siemens SCC6-8000H 2.0 ppmvdc 
Gaines County Power 
Plant 

Gaines County, TX 04/28/2017 Siemens 5000f 2.0 ppmvdc (3-hour avg.) 

Archibald Energy Partners Lackawanna, PA 04/28/2017 GE 7HA.02 2.0 ppmvdc (3-hour avg.) 

PSEG Power Connecticut Bridgeport, CT 04/11/2017 GE 7HA.02 
 2.0 ppmvdc 

Indeck Niles Cass County, MI 01/04/2017 “H” or “J” class 3.0 ppmvdc (24-hour avg.) 

CPV Fairview LLC Cambria County, PA 9/2/2016 GE 7HA.02 
 2.0 ppmvdc 

Entergy St. Charles Power 
Station 

St. Charles County, 
LA 08/31/2016 Mitsubishi M501GAC 2.0 ppmvdc 

Middlesex Energy Center -
Stonegate Power Sayreville, NJ 7/19/2016 GE 7HA.02 

 2.0 ppmvdc 

Greensville Power Station Emporia, VA 6/17/2016 Mitsubishi M501J 2.0 ppmvdc 
PSE&G Sewaren 
Generating Station Sewaren, NJ 4/26/2016 GE 7HA.02 2.0 ppmvdc 

Apex Texas Power LLC – 
Neches Station Cherokee County TX 3/24/2016 Siemens 5000F or GE 7FA 2.0 ppmvdc 

ppmvdc = parts per million by volume, dry basis, corrected to 15% O2 
  

1 
 



 

Table C-2: Summary Of Recent VOC BACT and LAER Determinations for Large (>100MW) Gas Fired Combined-Cycle Generating Plants 

Facility Location 
Permit 
Date Turbine Emission Limit(s)  

Guernsey Power Station Guernsey County, OH 10/23/2017 GE 7HA.02 1.0 ppmvdc without DF 
2.0 ppmvdc with DF 

Oregon Energy Center Oregon County, OH 09/27/2017 Siemens SCC6-8000H 1.0 ppmvdc without DF 
2.0 ppmvdc with DF 

Trumbull Energy Center Trumbull County, OH 09/07/2017 Siemens SCC6-8000H 1.0 ppmvdc without DF 
2.0 ppmvdc with DF 

Gaines County Power 
Plant 

Gaines County, TX 04/28/2017 Siemens 5000f 3.5 ppmvdc 

Archibald Energy Partners Lackawanna, PA 04/28/2017 GE 7HA.02 2.0 ppmvdc 

PSEG Power Connecticut Bridgeport, CT 04/11/2017 GE 7HA.02 
 

0.7 ppmvdc without DF 
1.6 ppmvdc with DF 

Indeck Niles Cass County, MI 01/04/2017 “H” or “J” class 4.0 ppmvdc 

CPV Fairview LLC Cambria County, PA 9/2/2016 GE 7HA.02 
 

1.0 ppmvdc without DF 
1.9 ppmvdc with DF 

Entergy St. Charles Power 
Station 

St. Charles County, 
LA 08/31/2016 Mitsubishi M501GAC 2.0 ppmvdc 

Middlesex Energy Center -
Stonegate Power Sayreville, NJ 7/19/2016 GE 7HA.02 

 
1.0 ppmvdc without DF 

2.0 ppmvdc with DF 

Greensville Power Station Emporia, VA 6/17/2016 Mitsubishi M501J 0.7 ppmvdc without DF 
1.4 ppmvdc with DF 

PSE&G Sewaren 
Generating Station Sewaren, NJ 4/26/2016 GE 7HA.02 1.0 ppmvdc without DF 

2.0 ppmvdc with DF 
Apex Texas Power LLC – 
Neches Station Cherokee County TX 3/24/2016 Siemens 5000F or GE 7FA 2.0 ppmvdc 

ppmvdc = parts per million by volume, dry basis, corrected to 15% O2 
  

2 
 



 

  

Table C-3: Summary Of Recent CO BACT Determinations for Large (>100MW) Gas Fired Combined-Cycle Generating Plants 

Facility Location Permit 
Date Turbine Emission Limit(s)  

Guernsey Power Station Guernsey County, OH 10/23/2017 GE 7HA.02 2.0 ppmvdc 
Oregon Energy Center Oregon County, OH 09/27/2017 Siemens SCC6-8000H 2.0 ppmvdc 
Trumbull Energy Center Trumbull County, OH 09/07/2017 Siemens SCC6-8000H 2.0 ppmvdc 
Gaines County Power Plant Gaines County, TX 04/28/2017 Siemens 5000f 2.0 ppmvdc 
Archibald Energy Partners Lackawanna, PA 04/28/2017 GE 7HA.02 2.0 ppmvdc 

PSEG Power Connecticut Bridgeport, CT 04/11/2017 GE 7HA.02 
 

0.9 ppmvdc without DF 
1.7 ppmvdc with DF 

Indeck Niles Cass County, MI 01/04/2017 “H” or “J” class 4.0 ppmvdc 

CPV Fairview LLC Cambria County, PA 9/2/2016 GE 7HA.02 
 2.0 ppmvdc  

Entergy St. Charles Power 
Station 

St. Charles County, 
LA 08/31/2016 Mitsubishi M501GAC 2.0 ppmvdc 

Middlesex Energy Center -
Stonegate Power Sayreville, NJ 7/19/2016 GE 7HA.02 

 2.0 ppmvdc  

Greensville Power Station Emporia, VA 6/17/2016 Mitsubishi M501J 1.0 ppmvdc without DF 
1.6 ppmvdc with DF 

PSE&G Sewaren 
Generating Station Sewaren, NJ 4/26/2016 GE 7HA.02 2.0 ppmvdc 

Apex Texas Power LLC – 
Neches Station Cherokee County TX 3/24/2016 Siemens 5000F or GE 7FA 4.0 ppmvdc 

ppmvdc = parts per million by volume, dry basis, corrected to 15% O2 
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Table C-4: Summary Of Recent PM/PM10/PM2.5 BACT Determinations for Large (>100MW) Gas Fired Combined-Cycle Generating Plants 

Facility Location Permit 
Date Turbine Emission Limits 

Guernsey Power Station Guernsey County, OH 10/23/2017 GE 7HA.02 0.0073 lb/MMBtuF 
Oregon Energy Center Oregon County, OH 09/27/2017 Siemens SCC6-8000H 0.0060 lb/MMBtu without DF 

0.0046 lb/MMBtu with DF 
Trumbull Energy Center Trumbull County, OH 09/07/2017 Siemens SCC6-8000H 0.0060 lb/MMBtu without DF 

0.0046 lb/MMBtu with DF 
Gaines County Power Plant Gaines County, TX 04/28/2017 Siemens 5000f Good combustion practices 
Archibald Energy Partners Lackawanna, PA 04/28/2017 GE 7HA.02 0.0038 lb/MMBtu 

PSEG Power Connecticut Bridgeport, CT 04/11/2017 GE 7HA.02 
 

0.007 lb/MMBtu without DF 
0.005 lb/MMBtu with DF 

Indeck Niles Cass County, MI 01/04/2017 “H” or “J” class 19.8 lb/hr 

CPV Fairview LLC Cambria County, PA 9/2/2016 GE 7HA.02 
 

0.0068 lb/MMBtu without DF 
0.0050 lb/MMBtu with DF 

Entergy St. Charles Power 
Station St. Charles County, LA 08/31/2016 Mitsubishi M501GAC 17.52 lb/hr 

Middlesex Energy Center -
Stonegate Power Sayreville, NJ 7/19/2016 GE 7HA.02 

 
11.7 lb/hr/unit without DF 

18.3 lb/hr/unit with DF 

Greensville Power Station Emporia, VA 6/17/2016 Mitsubishi M501J 9.2 lb/hr/unit and 0.0030 lb/MMBtu without  DF 
14.1 lb/hr and 0.0039 lb/MMBtu with DF 

PSE&G Sewaren 
Generating Station Sewaren, NJ 4/26/2016 GE 7HA.02 14.4 lb/hr/unit without DF 

22.6 lb/hr/unit with DF 
Apex Texas Power LLC – 
Neches Station Cherokee County TX 3/24/2016 Siemens 5000F or GE 7FA 19.35 lb/hr/unit 

____________ 
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GHG greenhouse gases 
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NTE NTE Connecticut, LLC 
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Pb lead 

PM particulate matter 
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PM2.5 particulate matter with an aerodynamic diameter of 2.5 micrometers or less 

ppm parts per million 

PSD Prevention of Significant Deterioration 

RIDEM Rhode Island Department of Environmental Management 
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Siemens CTG Siemens Model SGT6-8000H 

SILs Significant Impact Levels 

SO2 sulfur dioxide 
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SUSD startup and shutdown  
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ULSD ultra-low sulfur distillate 

USEPA United States Environmental Protection Agency 

USFS United States Forest Service 

USFWS United States Fish and Wildlife Service 
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UTM Universal Transverse Mercator 

VISCREEN USEPA-approved plume visibility model 
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1.0 INTRODUCTION 

NTE Connecticut, LLC (NTE) proposes to construct and operate the Killingly Energy Center (the Facility), a nominal 

550-megawatt (MW) combined cycle electric generating facility at a site located off Lake Road in the Town of 

Killingly, Windham County, Connecticut. The proposed Facility will include one combustion turbine generator (CTG), 

with a supplementary-fired heat recovery steam generator (HRSG), a steam turbine generator (STG), an auxiliary 

boiler, a natural gas-fired dew point heater, an emergency diesel generator, and an emergency fire pump diesel 

engine. The Facility will be fired primarily with natural gas, the use of ultra-low sulfur distillate (ULSD) will be 

incorporated for up to 720 hours per year as the backup fuel, although actual use is expected to be considerably 

less.  

The purpose of this report is to present the air quality dispersion modeling analyses reflecting the change from the 

use of a Siemens Model SGT6-8000H CTG (Siemens CTG), as authorized under Permit Number 089-0107, to a 

Mitsubishi Model M501JAC CTG (Mitsubishi CTG).  The modeling demonstrates that the Facility will continue to 

meet Prevention of Significant Deterioration (PSD) requirements for criteria pollutants in association with a minor 

modification to the existing permit issued by the Connecticut Department of Energy and Environmental Protection 

(DEEP). The modeling analyses were conducted in accordance with the methodologies used for the modeling 

analysis of the original Siemens CTG to support issuance of Permit Number 089-017, with updated methodology 

based on consultation with DEEP.  

In addition to this introduction, this report includes: 

 A detailed description of the modeling analyses undertaken to evaluate the air quality impacts of the 

proposed Facility, including: model selection criteria; good engineering practice (GEP) stack height 

determination and building dimensions for model input; and meteorological data. The methodology 

remains generally the same as was used for the analysis of the Siemens CTG.  The primary stack is in 

the same location and is 150 feet tall, as was previously the case; other adjustments in layout 

associated with use of the Mitsubishi CTG are reflected in the modeling inputs presented. 

 Description and results of the refined modeling analyses and the ambient air quality compliance 

assessment.  As was the case for the Siemens CTG, the Mitsubishi CTG continues to comply with all 

National Ambient Air Quality Standards (NAAQS) and PSD increments.  In fact, modeling for the 

Mitsubishi CTG demonstrates generally lower concentrations and smaller associated significant impact 

areas (SIAs) than the modeling for the Siemens CTG.   

 Results of additional PSD analyses such as Class I Area Air Quality Related Values (AQRVs), visibility, 

growth, and impacts to vegetation and soils.  As was the case for the Siemens CTG, the Mitsubishi 

CTG will not have a significant impact on PSD Class I Area AQRVs or visibility, and will not significantly 

influence secondary growth in the area.   

 References to source documents used in preparing this report and detailed appendices that provide 

source parameter data; a description of the Facility’s building layout and Building Profile Input Program 

(BPIP) analysis results; detailed AERMOD results data; background inventory source data; VISCREEN 

results; and detailed soils and vegetation analysis data.  

The detailed modeling analysis for the Mitsubishi CTG shows that associated impacts will continue to be protective 

of public health and the environment, demonstrating compliance with all applicable standards.  In fact, air quality 

impacts for the modified Facility are less than were predicted for use of the Siemens CTG.  
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2.0 AIR QUALITY IMPACT ASSESSMENT 

This section of the modeling report provides details regarding the various inputs to the model.  As previously noted, 

the revised modeling utilizes the same approach as was used for the Siemens CTG, updated to reflect guidance 

changes that the United States Environmental Protection Agency (USEPA) has implemented since review of the 

prior application (USEPA 2017).  The most current DEEP methodology (DEEP 2009) continues to be used as well, 

with the modeling approach affirmed through discussions and emails (November 17, 2017 email from Ted Guertin 

of Tetra Tech to Sam Sampieri of DEEP describing the modeling methodology updates, along with a November 20, 

2017 reply email from DEEP confirming approval of the methodology).  Each step of the process has been revisited 

and updated to reflect the most current information with which to evaluate the Mitsubishi CTG.  

2.1 GENERAL APPROACH 

The Facility is subject to PSD regulations for: carbon monoxide (CO); nitrogen oxides (NOX); particulate matter 

(PM); PM with diameters of 10 micrometers or less (PM10); PM with diameters of 2.5 micrometers or less (PM2.5); 

volatile organic compounds (VOC); greenhouse gases (GHG); and sulfuric acid mist  (H2SO4). Dispersion modeling 

has been conducted for: CO; nitrogen dioxide (NO2); PM; PM10; and PM2.5 to demonstrate compliance with the 

NAAQS and PSD increments; for completeness, sulfur dioxide (SO2) has also been modeled.  Since potential 

emissions of lead (Pb) are less than 0.5% of its Significant Emission Rate (SER), ambient impacts were not 

evaluated.  There are no ambient air quality standards for VOC, GHG, or H2SO4. 

Consistent with USEPA (2017) and DEEP (2009) guidance, the dispersion modeling for this Facility has been 

conducted with the USEPA- and DEEP-recommended AERMOD dispersion model (USEPA 2004), in a manner 

that evaluates worst-case operating conditions in an effort to predict the highest impact for each pollutant and 

averaging period. Maximum predicted impacts from the worst-case scenarios are compared to the USEPA-

established Significant Impact Levels (SILs). If maximum predicted impacts are below the corresponding SILs, then 

compliance is demonstrated and no additional analysis is necessary. However, if predicted impacts are greater than 

the SIL for one or more pollutants, a cumulative impact analysis must be conducted with other major emission 

sources of the pollutant(s) above its SIL in the area, as identified by the DEEP (with DEEP’s Radius Search Tool 

and subsequent correspondence with DEEP) and the agencies for the two neighboring states, the Massachusetts 

Department of Environmental Protection (MADEP) and the Rhode Island Department of Environmental 

Management (RIDEM). The results of the cumulative modeling are compared to the NAAQS and to PSD 

increments. Table 1 provides the SILs, NAAQS and PSD increments along with the modeling rank basis used for 

assessment of the various thresholds.  

Table 1: SILs, NAAQS, and PSD Increments 

Pollutant 

Averaging 

Period 

Rank for SIL 

Assessment 

SIL 

(µg/m3) 

NAAQS 

(µg/m3) 

PSD Class II 

Increment 

(µg/m3) 

Rank for 

NAAQS/PSD 

Assessment 

NO2 
1-hour 

H1H1 (5-year 

Average) 
7.5 188 NA 

H8H (5-year 

Average) 

Annual H1H 1 100 25 H1H 

CO 
1-hour H1H 2,000 40,000 NA H2H 

8-hour H1H 500 10,000 NA H2H 

PM10 
24-hour H1H 5 150 30 H6H 

Annual H1H 1 NA 17 H1H 

PM2.5 

(NAAQS) 

24-hour 
H1H (5-year 

Average) 
1.2 35 NA 

H8H (5-year 

Average) 

Annual 
H1H (5-year 

Average) 
0.3 12 NA 

H1H (5-year 

Average) 
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Pollutant 

Averaging 

Period 

Rank for SIL 

Assessment 

SIL 

(µg/m3) 

NAAQS 

(µg/m3) 

PSD Class II 

Increment 

(µg/m3) 

Rank for 

NAAQS/PSD 

Assessment 

PM2.5 

(PSD) 

24-hour H1H  1.2 NA 9 H2H 

Annual H1H  0.3 NA 4 H1H 

SO2 

1-hour 
H1H (5-year 

Average) 
7.8 196 NA 

H4H (5-year 

Average) 

3-hour H1H 25 1,300 512 H2H 

24-hour H1H 5 365 91 H2H 

Annual H1H 1 80 20 H1H 
a   µg/m3 =micrograms per cubic meter 
b H1H = highest first highest; H2H = highest second highest, etc. 

The PM2.5 SILs were vacated on January 22, 2013 by the United States Court of Appeals for the District of Columbia 

Circuit (Sierra Club v. USEPA). However, as will be discussed in Section 2.8, existing ambient monitoring data 

representative of ambient background for the Facility area indicate that there is sufficient margin between the 

ambient background levels and the NAAQS to allow use of the PM2.5 SILs as a demonstration of compliance with 

the NAAQS. The SIL is only approximately 10% of this margin. Predicted Facility impacts below the SILs will ensure 

protection of the NAAQS and, therefore, the PM2.5 SILs are proposed to be used for this analysis. 

All electronic modeling files have been provided to DEEP. 

2.2 SOURCE DATA AND OPERATING SCENARIOS  

The modeling analyses for the Facility include: the CTG/duct burners; the gas dew point heater; the emergency 

diesel generator; the fire pump diesel engine; and the auxiliary boiler. Air quality dispersion modeling has been 

conducted for a range of operating scenarios to capture worst-case potential impact concentrations from the CTG. 

Table 2 summarizes stack characteristics for the HRSG stack and ancillary sources.  

Table 2: Stack Characteristics 

Source UTM* E (m) UTM N (m) 

Base Elevation 

(feet) 

Stack Height 

(feet) 

Stack Diameter 

(feet) 

HRSG Stack 257865.36 4638681.24 316 150 22.0 

Auxiliary Boiler 257876.13 4638694.43 315 90 4.0 

Emergency Generator 257933.57 4638588.99 316 45 1.17 

Fire Pump 257825.01 4638585.81 316 20 1.0 

Gas Dew Point Heater 257881.81 4638594.65 316 20 2.0 

*UTM = Universal Transverse Mercator 

The CTG was modeled for the range of expected operating loads (full, mid, and low loads) over the range of 

expected ambient temperatures (-10 degrees Fahrenheit [°F], 59°F, 100°F). The operating scenarios include inlet 

air cooling and supplemental firing of the HRSG. The worst-case loads by pollutant and averaging period have been 

used for Facility-only modeling and, if necessary, cumulative modeling. Turbine transient startup and shutdown 

(SUSD) conditions have also been considered for short-term averaging period standards of 24 hours and less, and 

annual averages. Since startup conditions for these turbines generally last for less than 1 hour, the contribution of 

SUSD to predicted impacts are calculated as a weighted average with worst-case steady-state (WCSS) load 

impacts according to the following assumptions: 
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 1-hour: Full SUSD impacts, no weighting 

 3-hour: Full SUSD impacts, no weighting 

 8-hour: 2/8 SUSD, 6/8 WCSS (conservatively assumes 2 starts and shutdowns per period) 

 24-hour: 4/24 SUSD, 20/24 WCSS (conservatively assumes 4 starts and shutdowns per period) 

 Annual: 500/8,760 SUSD, 8,260/8,760 WCSS (conservatively assumes a maximum of 500 hours of SUSD 

operation) 

The natural gas dew point heater will operate simultaneously with the CTG and the modeling analysis assesses 

their combined operation. The auxiliary boiler will typically operate to provide sealing steam to the STG during 

startups and it will not operate simultaneously with the CTG except for brief periods of overlap.  The diesel generator 

and fire pump engines will each be limited to 300 hours per year or 500 hours per year combined (both engines); 

however, they will typically only be operated for testing one time per week for 1 hour or less.  The auxiliary boiler 

has been evaluated for all averaging periods.  The emergency engines were considered for all averaging periods 

with the exception of the 1-hour NO2 and 1-hour SO2 statistical-based standards. Consistent with USEPA guidance 

(USEPA 2011), the engines were excluded from the modeling for the 1-hour NO2 and 1-hour SO2 statistical-based 

standards, since they are “intermittent” based on the guidance. Emissions for the engines were normalized for 

periods longer than 1 hour to reflect typical test operations. Engine emission rates for the 3-hour, 8-hour, and 

24-hour averaging periods have been scaled by 1/3, 1/8, and 1/24 hours, respectively. 

Tables 3 and 4 provide emission rates and stack parameters that bracket the full range of normal operating loads 

for natural gas-fired and ULSD-fired conditions, respectively.  

Table 5 provides worst-case emission rates and stack parameters under startup conditions. The startup parameters 

are based on worst-case emissions and stack parameters considering the hot start, warm start, and cold startup 

conditions, as well as shutdown conditions.  

Table 6 provides the stack parameters for the gas dew point heater, emergency diesel generator, fire pump engine, 

and the auxiliary boiler.  

The CTG was first modeled alone to determine worst-case load conditions for each pollutant and averaging period. 

The CTG under worst-case load conditions was then modeled in combination with the ancillary units to determine 

total Facility impacts. 

2.3 MODEL SELECTION  

The USEPA-recommended AERMOD modeling system (USEPA 2004) has been used to conduct the dispersion 

modeling. The most current versions of the model have been used (AERMOD version 16216r, AERMAP version 

11103).  

2.4 METEOROLOGICAL DATA 

The modeling has been conducted using five years (2012-2016) of meteorological data processed and provided by 

DEEP. The data was processed with the latest version of AERMET (version 16216) and includes use of the ADJ_U* 

option.1 The surface data are from the Windham Airport in Windham, Connecticut and the corresponding upper air 

data are from Albany, New York. The surface station is located approximately 25.7 kilometers (km) (16 miles) 

southwest of the Facility site. It is representative of the Facility site area because of its relatively close proximity and 

similar distance from the coastline with no significant intervening terrain. A windrose plot describing the wind speed 

and wind direction frequency distribution for these data is provided in Figure 1. 

                                                      

 

1 Adjustment to the surface frictional velocity to improve model performance during period of low-wind/stable meteorological 
conditions. 
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Table 3: Load Scenarios and Emission Rates - Combined Cycle Combustion Turbine Firing Natural Gas  

Parameter Units 

Natural Gas 

100 ºF 59ºF -10ºF 

1 2 4 5 36 37 39 40 33 34 35 

GT Operating Load  100% 100% 75% 55% 100% 100% 75% 50% 100% 75% 60% 

Fuel Higher Heating 

Value (HHV) 
Btu/lb 22,112 22,112 22,112 22,112 22,112 22,112 22,112 22,112 22,112 22,112 22,112 

Evaporative Cooler Status  
On or 

Off 
ON ON OFF OFF ON ON OFF OFF OFF OFF OFF 

Duct Burner Status 
On or 

Off 
ON OFF OFF OFF ON OFF OFF OFF OFF OFF OFF 

Exhaust velocity m/s 20.70 20.98 16.59 14.48 22.01 21.97 17.88 14.55 21.82 20.65 17.47 

Exhaust temperature K 352.59 358.15 352.59 352.59 352.59 352.59 352.59 352.59 352.59 352.59 353.15 

NOX g/s 3.569 3.192 2.449 2.025 3.762 3.422 2.675 2.085 3.477 3.121 2.375 

CO g/s 1.847 0.874 0.671 0.555 1.947 0.937 0.733 0.571 0.953 0.855 0.650 

PM g/s 1.600 0.882 0.693 0.592 1.600 0.958 0.756 0.605 0.970 0.882 0.706 

SO2 g/s 0.727 0.650 0.499 0.412 0.766 0.697 0.545 0.424 0.708 0.635 0.483 

Btu/lb = British thermal units per pound; g/s = grams per second; K = degrees Kelvin 

Table 4: Load Scenarios and Emission Rates - Combined Cycle Combustion Turbine Firing ULSD  

Parameter Units 

ULSD 

100 ºF 59ºF -10ºF 

2 3 4 28 14 15 25 29 30 

GT Operating Load  100% 75% 60% 100% 75% 60% 100% 75% 60% 

Fuel Heating Value, HHV Btu/lb 19,594 19,594 19,594 19,594 19,594 19,594 19,594 19,594 19,594 

Evaporative Cooler Status  On or Off OFF OFF OFF OFF OFF OFF OFF OFF OFF 

Duct Burner Status On or Off OFF OFF OFF OFF OFF OFF OFF OFF OFF 

Exhaust velocity m/s 21.64 17.37 14.64 23.77 18.60 16.35 22.81 22.48 19.04 

Exhaust temperature K 370.37 364.26 358.71 365.93 359.26 355.37 364.82 365.37 361.48 

NOX g/s 5.872 4.826 4.208 5.947 4.813 4.259 5.947 5.437 4.656 

CO g/s 1.613 1.323 1.159 1.814 1.462 1.285 1.814 1.651 1.411 

PM g/s 3.188 2.558 2.167 3.604 2.822 2.482 3.490 3.478 2.948 

SO2 g/s 0.509 0.421 0.368 0.573 0.464 0.411 0.573 0.524 0.449 
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Table 5: Startup Condition Stack Parameters for Each Fuel 

Parameter Units 

Startup / Shutdown 

Natural Gas ULSD 

Hot Start Warm Start Cold Start Shutdown Hot Start Warm Start Cold Start Shutdown 

Exhaust velocity m/s 14.34 13.55 13.53 16.83 14.71 14.24 14.22 17.33 

Exhaust temperature K 358.38 357.83 356.91 356.50 364.27 362.76 361.80 363.48 

NOX g/s 18.47 18.82 18.82 9.83 24.82 25.53 25.53 20.41 

CO g/s 45.20 45.25 50.79 26.61 290.77 290.93 290.93 53.94 

PM g/s 1.13 1.07 1.07 1.13 4.14 4.00 4.00 4.46 

SO2 g/s 0.42 0.42 0.42 0.42 0.41 0.41 0.41 0.41 

m/s = meters per second 

Table 6: Stack Parameters for Ancillary Equipment 

Parameter Time Auxiliary Boiler Emergency Generator Fire Pump Natural Gas Heater 

Exhaust velocity (m/s) 8.29 49.99 9.06 4.24 

Exhaust temperature (K) 422.04 722.04 789.26 394.26 

NOX (g/s) 1-hour 9.00E-02 2.45 2.53E-01 1.06E-02 

Annual 4.72E-02 8.40E-02 8.66E-03 4.83E-03 

CO (g/s) 1-hour 3.91E-01 1.34 2.21E-01 3.26E-02 

8-hour 3.91E-01 1.68E-01 2.76E-02 3.26E-02 

PM (g/s) 1-hour 5.29E-02 7.66E-02 1.26E-02 4.41E-03 

24-hour 5.29E-02 3.19E-03 5.27E-04 4.41E-03 

Annual 2.78E-02 2.62E-03 4.33E-04 2.01E-03 

SO2 (g/s) 1-hour 1.59E-02 2.37E-03 3.81E-04 1.32E-03 

3-hour 1.59E-02 7.90E-04 1.27E-04 1.32E-03 

24-hour 1.59E-02 9.88E-05 1.59E-05 1.32E-03 

Annual 8.34E-03 8.12E-05 1.30E-05 6.04E-04 

 

2.5 LAND USE 

A land use determination has been made following the classification technique suggested by Auer (Auer 1978) in 

accordance with USEPA/DEEP modeling guidance. The classification technique was conducted to determine the 

predominant land use (urban versus rural) in the area for the dispersion characteristics, by assessing land use 

categories within a 3-km radius of the proposed site. Figure 2 provides an aerial view of the 3-km radius around the 

proposed Facility site. Inspection of this aerial photo, other maps, and on-site inspection, indicates that the large 

majority of the area is characterized as rural. Therefore, rural dispersion coefficients have been used for the air 

quality modeling. 

2.6 GOOD ENGINEERING PRACTICE STACK HEIGHT ANALYSIS 

A GEP stack height analysis has been performed based on the Facility structures to determine the potential for 

building-induced aerodynamic downwash for the proposed stack. The analysis procedures described in USEPA’s 

Guidelines for Determination of Good Engineering Practice Stack Height (USEPA 1985) and DEEP guidance 

(DEEP 2009) have been used.   
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The GEP formula height is based on the observed phenomena of disturbed atmospheric flow in the immediate 

vicinity of a structure resulting in higher ground-level concentrations at a closer proximity to the building than would 

otherwise occur. It identifies the minimum stack height at which significant aerodynamic downwash is avoided, and 

the maximum stack height2 that can be used in modeling analyses. The GEP formula stack height, as defined in 

the 1985 guidelines, is calculated as follows: 

HGEP = HBLDG + 1.5L 

Where: 

 HGEP is the calculated GEP formula height; 

 HBLDG is the height of the nearby structure; and 

 L is the lesser dimension (height or projected width) of the nearby structure. 

Both the height and width of the structure are determined from the frontal area of the structure projected onto the 

plane perpendicular to the direction of the wind. The GEP stack height is based on the plane projected from any 

structure that results in the greatest calculated height. For the purpose of the GEP analysis, nearby refers to the 

“sphere of influence” defined as 5 times L (the lesser dimension [height or projected width] of the nearby structure), 

downwind from the trailing edge of the structure. 

In order to minimize visual impact, the HRSG stack height for the Facility will be limited to 150 feet, which is less 

than the GEP height. Therefore, the USEPA’s BPIP (Dated: 04274) version that is appropriate for use with the 

PRIME algorithms in AERMOD was used. The building dimensions and coordinates for each potentially influencing 

structure were input into the BPIPPRM program to determine direction-specific building data for input to AERMOD. 

The PRIME algorithms calculate the entire configuration of the structure’s wake from the cavity immediately 

downwind of the structure to the far wake to evaluate downwash effects in the modeling. Schematic diagrams, 

which describe the Facility building configuration along with the BPIP input and output data, are provided in 

Appendix B. 

2.7 RECEPTOR GRID AND AERMAP PROCESSING 

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

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

 At 50-meter intervals from the fence line to 300 meters; 

 At 100-meter intervals from the 300 meters 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. 

Terrain elevations at receptors were determined using Lakes Environmental’s AERMOD View program and United 

States Geological Survey (USGS) digital terrain data. AERMOD View implements the AERMAP model, which 

includes processing routines that extract National Elevation Data at 10-meter spacing based on North American 

Datum of 1983 (NAD83). The four nearest data points surrounding each receptor have been used to determine 

receptor terrain elevations (by interpolation) for air quality model input.  

For any cases where the maximum model concentrations were predicted beyond the dense (50-meter intervals) 

portion of the grid, supplemental receptors were placed around the initial maximum location (at a 50-meter grid 

spacing interval) to ensure higher concentrations were not overlooked. 

                                                      

 

2 The maximum stack height a modeling analysis can take credit for is the greater of 65 meters or the GEP formula stack height. 
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2.8 AMBIENT BACKGROUND DATA  

As previously stated, if AERMOD-predicted maximum-impact concentrations are greater than a SIL for any 

pollutant/averaging time, then multi-source modeling is required to be conducted for that pollutant/averaging time. 

In the multi-source modeling analysis, representative ambient air quality background concentrations are added to 

modeled concentrations from the cumulative modeling to compare against the NAAQS. Representative ambient air 

quality data and the selected background concentrations that were used in the compliance assessment are provided 

in Table 7.  

Table 7: Ambient Air Quality Monitoring Data and Selected Background Concentrations* 

Pollutant 
Averaging 

Period Rank 

Background 
Concentration  

(µg/m3) 

CO 1-hour 2nd high 1600.0 

8-hour 2nd high 1259.5 

NO2 1-hour 98th percentile 84.6 

Annual Mean 16.9 

PM2.5 24-hour 98th percentile 18 

Annual Mean 7.1 

PM10 24-hour 2nd high 30 

SO2 1-hour 99th percentile 13.1 

3-hour 2nd high 21.0 

24-hour 2nd high 10.2 

Annual Mean 1.9 

*All monitoring data collected at McAuliffe Park, East Hartford, CT (ID# 09-009-1003). 

 

DEEP monitoring data, as well as monitoring data from neighboring states, were reviewed to identify representative 

monitoring sites and determine ambient background concentrations for the Facility area. The monitoring site 

selections considered proximity to the Facility area, and similarity of the monitoring site environment to the relatively 

rural Facility site area. 

As required by DEEP, the ambient data for all pollutants comes from the McAuliffe Park monitor located in East 

Hartford. This monitoring site is suburban/residential in character and is located just 120 meters east of Route 5; 

2.0 km east of I-91; and 2.5 km south of I-291. Therefore, the data from the monitoring site are conservatively 

representative of ambient background concentrations for the relatively rural Facility area, with Interstate 395 located 

approximately 2.5 km east of the Facility site. Therefore, for the purposes of this analysis, the ambient monitoring 

data presented in Table 7 are considered conservatively representative of the Facility area ambient background. 

2.9 POTENTIAL SECONDARY PM2.5 FORMATION ASSESSMENT 

The analysis of PM2.5 impacts is consistent with recent USEPA guidance on PM2.5 permit modeling (USEPA 2013). 

Since the Facility has an annual potential-to-emit of direct PM2.5 and NOx both greater than their respective SER 

thresholds, air quality impacts from both primary and secondary PM2.5 emissions were assessed. Impacts of primary 

PM2.5 emissions have been determined with dispersion modeling using AERMOD. The guidance indicates that the 
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Facility falls in the Case 3 Assessment category, where secondary PM2.5 can be assessed by either a qualitative, 

hybrid qualitative/quantitative, or full quantitative approach.  

The qualitative approach is appropriate for the Facility for the following reasons: 

 Model-predicted impacts indicate maximum primary PM2.5 impacts will be located very close to the Facility 

(either at the Facility fence line or within a few hundred meters of the fence line). Secondary PM2.5 impacts 

are expected to be very low (negligible) in the vicinity of areas where model-predicted primary PM2.5 impacts 

are highest, because there is not enough time for secondary chemical reactions to occur. Conversely, what 

limited secondary PM2.5 emissions may form will occur several miles from the Facility site and where the 

primary PM2.5 impacts will be lowest. This makes it highly unlikely that maximum PM2.5 primary and 

secondary impacts will occur at the same time and place. 

 There will be a relatively small amount of PM2.5 precursor emissions from the Facility when compared to 

the existing source emissions in the region, especially for SO2, where Facility emissions are less than the 

SER threshold. 

 The ambient background PM2.5 monitoring data are quality assured and account for secondary PM2.5 from 

regional emission sources. There is no indication that secondary formation of PM2.5 from existing regional 

sources is causing or contributing to a violation of the NAAQS.  

 RIDEM’s Francis School monitor (USEPA AIRS monitor 44-007-1010) located in Providence, RI is the 

closest PM2.5 monitor that also has speciation data available. These speciated PM2.5 data were reviewed 

and it was determined that, over the last three-year period (2014-2016), the fraction of total nitrate to total 

PM2.5 is just 9.3% on an average annual basis. Given that the proposed NOx emissions for the Facility are 

a small fraction of the NOx emissions in the airshed, and that the ambient monitoring data show relatively 

small fractions of nitrates, secondary PM2.5 formation from the proposed NOx emissions would be expected 

to be considerably smaller than the monitored concentration of nitrates. The monitoring information 

supports the conclusion that the secondary PM2.5 formation will be negligible and would not be expected to 

cause a NAAQS or PSD increment exceedance. 

For the reasons stated above, emissions of PM2.5 precursors from the Facility, together with emissions of primary 

PM2.5, will not cause or contribute to violations of the PM2.5 NAAQS.  Given this result, detailed quantification of 

secondary PM2.5 is not necessary. 
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3.0 FACILITY MODELING ANALYSIS 

This section provides details regarding the modeling analysis for the Mitsubishi CTG.  As was the case for the 

Siemens CTG, Facility-related impacts are below SILs for all pollutants and average periods except 1-hour NO2 

and 24-hour PM2.5.  Therefore, compliance with NAAQS and PSD increments is demonstrated for all other 

parameters without the need for additional analysis.  Even for 1-hour NO2 and 24-hour PM2.5, the area over which 

impacts exceeded the SILs was modeled to be smaller than for the Siemens CTG, reducing from 12.9 km to 12.1 

km for 1-hour NO2 and from 8.1 km to 0.7 km for 24-hour PM2.5.   

Although modeling methodologies would allow reducing the radius for considering cumulative sources based on 

these modeling results, the same cumulative sources were considered in this analysis for conservatism even when 

the smaller SIA would not require their inclusion in accordance with modeling methodologies.  As was the case for 

the Siemens CTG, the cumulative modeling for the Facility continues to demonstrate compliance with NAAQS and 

PSD increments with the Mitsubishi CTG.  In fact, air quality impacts for the modified Facility are less than were 

predicted for use of the Siemens CTG.  

3.1 FACILITY IMPACT ASSESSMENT 

The modeling analysis has been conducted using AERMOD along with the set of representative meteorological 

data as described in Section 2.4. The analysis was conducted to demonstrate compliance with the NAAQS and 

PSD increments. If maximum impacts from the Facility’s criteria pollutant emissions are predicted to exceed their 

associated SILs, shown in Table 1, a refined cumulative modeling analysis with additional major sources was 

conducted to determine compliance with the NAAQS and PSD increments. The full range of CTG operating 

conditions described in Table 3 through Table 5 was evaluated to determine worst-case loads (highest impact 

concentrations) for each pollutant and averaging period. Detailed results of this analysis are provided in Appendix C.  

The CTG under worst-case load conditions was then modeled along with the other Facility emissions sources 

(natural gas dew point heater, emergency generator, fire pump engine, and auxiliary boiler) to determine total 

Facility impacts. Note that the auxiliary boiler will not operate simultaneously with the turbines, except for brief 

periods during startup. The case of a CTG in startup mode along with the auxiliary boiler operating has been 

assessed with modeling. Operation of the CTG simultaneously with the natural gas dew point heater, emergency 

generator, and fire pump engine has also been assessed. Normalized emission rates corresponding with short-

term and annual operation, as shown in Table 6, were used for the assessment of standards. 

The NO2 impact analysis is consistent with the approach outlined in the USEPA guidance on 1-hour NO2 dispersion 

modeling as described in the recently updated Guideline on Air Quality Models (USEPA 2017). The Tier 2 Ambient 

Ratio Method (ARM2) with default NO2/NOX ambient ratios (minimum ratio of 0.5 and maximum ratio of 0.9) have 

been applied. Also consistent with the USEPA guidance, the emergency generator engine and emergency fire pump 

engine have been excluded from the statistical-based 1-hour NO2 and 1-hour SO2 analyses as “intermittent” 

sources. These units will be permitted to operate up to 300 hours per year per engine or up to 500 hours per year 

for both engines combined; however, absent emergencies, actual operations are expected to be less than 52 hours 

per year each since they will typically only be operated for testing one time per week for less than 1 hour. In addition, 

the SUSD conditions for the turbine will be limited to 500 hours per year, but actual SUSD operation is expected to 

be much less. Therefore, assessment of the 1-hour NO2 NAAQS for transient turbine SUSD conditions consists of 

adding ambient background to the maximum predicted Facility-only concentrations (98th percentile [H8H] of the 

daily maximum 1-hour concentration averaged over 5 years). No comparison with the SIL or cumulative modeling 

is conducted for 1-hour NO2 for SUSD conditions, since these conditions are intermittent and do not occur frequently 

enough to contribute significantly to the annual distribution of daily maximum 1-hour concentrations on which the 

1-hour NO2 standard is based. 
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Table 8: Maximum Predicted Impact Concentrations 

Pollutant 
Averaging 

Period 
Rank Basis for 

SIL Assessment 

Impact 
Concentration 

(µg/m3) 
SIL 

(µg/m3) 
Extent of SIA 

(km) 
NAAQS  
(µg/m3) 

PSD Class II 
Increment 

(µg/m3) 

NO2 

(Normal 
Load) 

1-hour H1H (5-year Average) 11.28 7.5 12.06 188 NA 

Annual H1H 0.90 1 NA 100 25 

NO2 
(SUSD) 

1-hour H1H (5-year Average) 65.45 NA NA 188 NA 

Annual H1H 0.91 NA NA 100 25 

CO 1-hour H1H 862.94 2,000 NA 40,000 NA 

8-hour H1H 102.36 500 NA 10,000 NA 

PM10 24-hour H1H 2.11 5 NA 150 30 

Annual H1H 0.19 1 NA NA 17 

PM2.5 

(NAAQS) 
24-hour H1H (5-year Average) 1.80 1.2 0.5 35 NA 

Annual H1H (5-year Average) 0.17 0.2 NA 12 NA 

PM2.5 

(PSD) 
24-hour H1H 2.11 1.2 0.7 NA 9 

Annual H1H 0.19 0.2 NA NA 4 

SO2 1-hour H1H (5-year Average) 1.80 7.8 NA 196 NA 

3-hour H1H 1.29 25 NA 1300 512 

24-hour H1H 0.63 5 NA 365 91 

Annual H1H 0.05 1 NA 80 20 

Notes:  
Maximum highest first highest (H1H) concentrations are used for comparison with the SILs. Impact concentrations are based on maximum predicted across the 
range of 5 years modeled for all pollutants except PM2.5 (both annual and 24-hour), NO2 (1-hour only), and SO2 (1-hour only), which are based on the maximum  
5-year average H1H values. NO2 concentrations assume NOx to NO2 conversion in accordance with the ARM2 NO2/NO2 ratio curve (with a minimum ratio of 
0.5 and a maximum ratio of 0.9). PM2.5 SIL assessment relative to PSD increment compliance is based on H1H concentrations prediction over the range of 5 
years modeled, rather than the 5-year average concentrations that are used for the NAAQS assessment. 

SIA = Significant Impact Area, defined as a circle with a radius equal to the distance to the furthest receptor for which the maximum predicted impact exceeds 
the SIL. 
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The AERMOD results for the Facility are summarized in Table 8. Detailed results for the analyses are also 

provided in Appendix C. As shown in Table 8, maximum predicted impact concentrations are less than SILs 

for all pollutants except 1-hour NO2 and 24-hour PM2.5. Compliance with NAAQS and PSD increments is, 

therefore, demonstrated for pollutants with predicted impacts less than the SIL.  Because of these results, 

no additional modeling for these pollutants is necessary.  

Cumulative modeling has been conducted for pollutants with Facility impacts that exceed their respective 

SILs (1-hour NO2 and 24-hour PM2.5) to demonstrate compliance with the 1-hour NO2 NAAQS3 and 24-hour 

PM2.5 NAAQS and PSD increments, as described in Section 3.2. 

3.2 CUMULATIVE IMPACT MODELING 

As described in Section 3.1, maximum predicted impact concentrations for 1-hour NO2 and 24-hour PM2.5 

exceed their respective SILs. Therefore, a cumulative modeling analysis including other regional emissions 

sources and existing ambient background concentrations has been conducted for these pollutants and 

averaging periods. The source inventory was based on the DEEP Radius Search Tool for 2008 Air 

Emissions Inventory Data, provided by DEEP. The Radius Search Tool was used to develop an inventory 

of sources located within 50 km of the Facility site. DEEP guidance, based on distance and actual annual 

emissions levels, was used to select from the inventory the specific sources to be included in the cumulative 

modeling assessment.  Consultation with MADEP and RIDEM also occurred to identify appropriate source 

information in those respective states. 

Five background NOX sources met the DEEP criteria for inclusion in the cumulative 1-hour NO2 NAAQS 

analysis; two background sources of PM2.5 met the criteria for inclusion in the cumulative 24-hour PM2.5 

NAAQS analysis; and one background source met the criteria for inclusion in the 24-hour PM2.5 PSD 

increment assessment.  As discussed in Section 3.1, there is no PSD increment for 1-hour NO2. 

The sources modeled cumulatively with the Facility are as follows: 

NO2 NAAQS Interactive Modeling Sources 

 Lake Road Generating Co., LLC, Killingly Connecticut; distance from Facility = 2.0 km 

o Combustion Turbine #1 – Actual NOx = 20.6 tons per year (tpy)  

o Combustion Turbine #2 – Actual NOx = 30.0 tpy 

o Combustion Turbine #3 – Actual NOx = 26.6 tpy 

 Exeter Energy L.P., Sterling Connecticut; distance from Facility = 18.7 km 

o Standard Kessl Inc./Blr #1, Actual NOx = 45.8 tpy 

o Standard Kessl Inc./Blr #2, Actual NOx = 50.8 tpy 

 Wheelabrator Millbury, Inc., Millbury Massachusetts; distance from Facility = 41.4 km 

o B&W Incinerator #1/#2 – Actual NOx = 824 tpy 

  

                                                      

 

3 Note that there is no PSD increment for 1-hour NO2, so no increment assessment is necessary for this 

pollutant/averaging period. 
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 Algonquin Gas Compressor Station, Burrillville, Rhode Island; distance from Facility = 17.7 km -

Existing and Proposed Expansion  

o Actual NOx = 18.0 tpy 

o Proposed Emission Increases NOx = 18.0 tpy 

o Three  Clark TLA-8 Engines (existing) 

o Five Combustion Turbines (3 existing / 2 proposed) 

Note that the Gas Compressor Station facility no longer technically meets the criteria for inclusion in the cumulative 

NO2 analysis since it falls outside of the updated SIA.  However, the facility is conservatively included in the analysis 

for consistency with the previous analysis. 

 Invenergy Clean River Energy Center (proposed), Burrillville, Rhode Island; distance from Facility 

= 17.7 km 

o Potential NOx = 286.6 tpy, Potential PM2.5 = 196.8 tpy 

o Two Combined Cycle Combustion Turbines (proposed) 

PM2.5 Interactive Modeling Sources 

 Lake Road Generating Co., LLC, Killingly Connecticut; distance from Facility = 2.0 km  

(PM2.5 NAAQS only; constructed before PSD baseline date)   

o Combustion Turbine #1 – Actual PM2.5 = 23.1 tpy 

o Combustion Turbine #2 – Actual PM2.5 = 12.5 tpy 

o Combustion Turbine #3 – Actual PM2.5 = 9 tpy 

Note that the Lake Road Generating facility no longer technically meets the criteria for inclusion in the cumulative 

PM2.5 analysis since it falls outside of the updated SIA.  However, the facility is included in the analysis due to its 

relatively close proximity to the Facility and for consistency with the previous analysis.   

 

 Invenergy Clean River Energy Center (proposed), Burrillville, Rhode Island (proposed project); 

distance from Facility = 17.7 km   

(PM2.5 NAAQS and PSD) 

o Distance from Facility = 17.7 km  

o Potential PM2.5 = 196.8 tpy 

o Two Combined Cycle Combustion Turbines (proposed) 

Detailed emissions and stack parameter data for these sources are provided in Appendix D, along with 

details on the source inventory selection criteria.  

Table 9 presents the results of the NAAQS compliance assessment. This assessment includes the 

predicted cumulative impacts of the Facility and background inventory sources plus representative ambient 

background concentrations for all receptors and time periods where the Facility has a significant impact. As 

shown in Table 9, the resulting total concentrations are less than the corresponding NAAQS concentrations 

for all pollutants.  Detailed results of the modeling analysis are provided in Appendix C.  
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Table 9: Cumulative NAAQS Compliance Assessment 

Pollutant 
Averaging 

Period 

Rank Basis for 
NAAQSL 

Assessment 

Cumulative 
Impact 

Concentration 

(g/m3) 

Ambient 
Background 

(g/m3) 

Total Impact 
Plus 

Background 

(g/m3) 

NAAQS 

(g/m3) 

NO2 (Normal 
Load) 

1-Hour 
H8H (5-year 

Average) 
8.73 84.6 93.33 188 

NO2 (SUSD) 1-Hour 
H8H (5-year 

Average) 
50.32 84.6 134.92 188 

PM2.5 24-hour 
H8H (5-year 

Average) 
1.46 18 19.46 35 

Notes:  

 Total cumulative impact concentrations based on consideration of all receptors and time periods where the 
Facility has a predicted significant impact concentration (based on 5-year average maximum H1H for 1-hour 
NO2 and 24-hour PM2.5).  

 NO2 concentrations assume NOX to NO2 conversion in accordance with the ARM2 NO2/NO2 ratio curve (with 
a minimum ratio of 0.5 and a maximum ratio of 0.9).  

 Assessment of the 1-hour NO2 NAAQS for the transient turbine SUSD conditions consists of adding ambient 
background to Facility-only concentrations. 

 

3.3 PSD INCREMENT CONSUMPTION ANALYSIS 

The PSD program requires a demonstration that the proposed Facility, in combination with other PSD 

increment-consuming emission sources (as described in Section 3.2), will comply with the maximum 

allowable PSD increment. PSD increments prevent the air quality in areas that meet NAAQS from 

deteriorating to the level set by the NAAQS. The NAAQS is a maximum allowable concentration “ceiling.” 

A PSD increment, on the other hand, is the maximum allowable increase in concentration that is allowed 

to occur above a baseline concentration for a pollutant. The baseline concentration is defined for each 

pollutant and, in general, is the ambient concentration existing at the time that the first complete PSD permit 

application affecting the area is submitted. 

A PSD increment analysis was conducted for 24-hour PM2.5, which is the only pollutant/averaging time for 

which a PSD increment has been set and for which Facility impacts exceed the respective SIL. 

Table 10 presents the results of the PSD increment compliance assessment for 24-hour PM2.5.  As shown, 

the cumulative impacts of the Facility and the proposed Invenergy Clean River Energy Center (the only 

other PSD increment-consuming source in the area) are less than the available increment.  Detailed results 

for the analysis are also provided in Appendix C.  

Table 10: Cumulative PSD Increment Compliance Assessment 

Pollutant Averaging Period 

Total Increment 
Consumption1 

(g/m3) 

Maximum Allowable PSD 
Increment 

(g/m3) 

PM2.5 24-hour 1.98 9 

1 Impact concentrations are conservatively based on the maximum highest second highest (H2H) concentration 
predicted across the range of modeled years. 
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4.0 EVALUATION OF ADDITIONAL IMPACTS 

This section, in accordance with PSD regulations, evaluates the additional impacts involving air quality 

modeling that must be addressed for projects subject to PSD review. As was the case for the Siemens 

CTG, the Mitsubishi CTG continues to demonstrate compliance and reflect no meaningful impact in 

association with the additional impacts assessed.  

4.1 CLASS I AREA AIR QUALITY RELATED VALUES 

The nearest PSD Class I Areas to the Facility are as follows: 

 Lye Brook National Wilderness Area, Vermont – located approximately 160 km from the Facility. 

 Presidential Range – Dry River National Wilderness Area, New Hampshire – located approximately 

250 km from the Facility. 

The Federal Land Managers’ (FLM) Air Quality Related Values Work Group (FLAG) has implemented initial 

screening criteria to determine whether impacts to Class I Areas from sources greater than 50 km away 

would be considered negligible for all AQRVs, including visibility. The screening criteria are detailed in 

FLAG’s October 2010 Phase I Report (United States Forest Service [USFS] et al. 2010). The FLAG Phase I 

Report was produced as a collaborative report by the FLMs in the USFS, National Park Service (NPS), 

and United States Fish and Wildlife Service (USFWS) (collectively “the Agencies”). The details of the 

screening criteria are given below. 

…the Agencies will consider a source locating greater than 50 km from a Class I area to have 

negligible impacts with respect to Class I AQRVs if its total SO2, NOx, PM10, and H2SO4 [sulfuric 

acid] annual emissions (in tons per year, based on 24-hour maximum allowable emissions), divided 

by the distance (in km) from the Class I area (Q/D) is 10 or less. The Agencies would not request any 

further Class I AQRV impact analyses from such sources (USFS et al. 2010). 

The combined annual potential-to-emit for SO2, NOx, PM10, and H2SO4 for the Facility (based on 24-hour 

maximum emissions) is approximately 360.3 tpy. The approximate distance to the Lye Brook National 

Wilderness Area, the closer of the two PSD Class I Areas, is 160 km. The resulting Q/D value of 2.3 is well 

below the screening level of 10. Therefore, no additional analysis of Class I Area impacts is required for the 

Facility. 

4.2 VISIBILITY 

The Facility will comply with the particulate matter and visible emissions requirements specified in 

Section 22a-174-18 of the Regulations of Connecticut State Agencies. Compliance with these regulations 

will address the intent of the PSD plume blight visibility requirements. 

The VISCREEN model was used to assess potential visibility impacts at the closest Class I Area, the Lye 

Brook National Wilderness Area (160 km away). The Facility’s maximum potential emissions were used in 

the analysis. The results (provided in Appendix E) indicate that the visibility impairment related to the 

Facility’s plume will not exceed threshold criteria. 
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4.3 SOILS AND VEGETATION  

The USEPA guidance document for soils and vegetation, A Screening Procedure for the Impacts of Air 

Pollution Sources on Plants, Soils, and Animals (USEPA 1980), established a screening methodology for 

comparing air quality modeling impacts to “vegetation sensitivity thresholds.” These methods were used to 

evaluate potential impacts on vegetation and soils. 

4.3.1 Vegetation Assessment 

As an indication of whether emissions from the Facility will significantly impact the surrounding vegetation 

(i.e., cause acute or chronic exposure to each evaluated pollutant), the model predicted impact 

concentrations are compared against both a range of injury thresholds found in the guidance, as well as 

those established by the NAAQS secondary standards.  

The dominant upland vegetative cover types for the portion of the Facility site located north of Lake Road 

(where the Facility is proposed) are maturing, second-growth deciduous-evergreen forest, evergreen (white 

pine dominated) forest, and pioneer, pole-sized evergreen dominated forest. The latter occurs in the areas 

closer to Lake Road, historically used for agriculture (e.g., pasture, fruit tree grove, hayfield, etc.).  This 

portion of the Facility site includes wetland areas that are dominated by both deciduous and evergreen 

cover types (red maple dominates the interior and white pine-hemlock dominates the margins), along with 

a significant ground cover of sedges and sphagnum mosses 

The small portion of the Facility site located south of Lake Road is mostly in post-agricultural deciduous 

woods and shrub tangles, on moderately to gently sloping land, with a mowed field on nearly level 

topography within its northernmost section.  The majority of this portion of the site is upland, with limited 

wetland areas located along the parcel’s eastern property boundary, mostly off-site and within the electric 

transmission line right-of-way. These wetlands are dominated by scrub-shrub and emergent (i.e., wet 

meadow) cover types.  

The species prevalent in the area do not represent vegetation that would be expected to be more sensitive 

than those used by USEPA to establish the screening concentrations provided in Tables 11 through 13. 

As an indication of whether emissions from the proposed Facility will significantly impact (i.e., cause acute 

or chronic exposure to each evaluated pollutant) any surrounding vegetation with commercial or 

recreational value, the modeled emission concentrations are compared against both a range of injury 

thresholds found in the guidance and appropriate literature, as well as those established by the NAAQS 

secondary standards. Since the NAAQS secondary standards were set to protect public welfare, including 

protection against damage to crops and vegetation, comparing modeled emissions to these standards will 

provide some indication if potential impacts are likely to be significant. Tables 11 through 13 list the Facility 

impact concentrations and compare them to the vegetation sensitivity thresholds and NAAQS secondary 

standards. All pollutant concentrations are well below the vegetation sensitivity thresholds. 



  Ambient Air Quality Analysis – November 2017  

17 

 

Table 11:  Predicted Air Quality Impacts Compared to NO2 Vegetation Impact Thresholds 

Averaging 
Period 

Maximum Facility 
Impacts 
(µg/m3) 

Threshold for Impact to 
Vegetation 

(µg/m3) Applicability 

1-hour 65.45 66,000a Leaf Injury to plant 

2-hour 65.45 1,130b Affects to alfalfa 

Annual 0.91 
100c Protects all vegetation 

190d Metabolic and growth impact to plants 

a  “Diagnosing Injury Caused by Air Pollution”, EPA-68-02-1344, Prepared by Applied Science Associates, Inc. under 
contract to the Air Pollution Training Institute, Research Triangle Park, North Carolina. 1976. 
b   “Synergistic Inhibition of Apparent Photosynthesis Rate of Alfalfa by Combinations of SO2 and NO2” Environmental 
Science and Technology, vol. 8(6): p.574-576, 1975. The limit is based on a concentration in ambient air of 0.6 ppm 
NO2 (1,130 μg/m3) which was found to depress the photosynthesis rate of alfalfa during a 2-hour exposure. 
c   “Secondary National Ambient Air Quality Standard (μg/m3) which is a limit set to avoid damage to vegetation 
resulting in economic losses in commercial crops, aesthetic damage to cultivated trees, shrubs, and other ornamentals, 
and reductions in productivity, species richness, and diversity in natural ecosystems to protect public welfare (Section 
109 of the Clean Air Act). These thresholds are the most stringent of those found in the literature survey. 
d   “Air Quality Criteria for Oxides of Nitrogen,” EPA/600/8-91/049aF-cF.3v, Office of Health and Environment 
Assessment, Environmental Criteria and Assessment Office, USEPA, Research Triangle Park, NC. 1993. 

 

Table 12:  Predicted Air Quality Impacts Compared to CO Vegetation Impact Thresholds 

Averaging 
Period 

Maximum Facility 
Impacts 
(µg/m3) 

Threshold for Impact to 
Vegetation 

(µg/m3) Applicability 

1-hour 862.94 40,000a Protects all vegetation 

8-hour 

102.36 

10,000a Protects all vegetation 

Multiple day 10,000b No known effects to vegetation 

1-week 115,000c Effects to some vegetation 

Multiple week 115,000d No effect on various plant species 

a  Secondary NAAQS (μg/m3) which is a limit set to avoid damage to vegetation resulting in economic losses in commercial 
crops, aesthetic damage to cultivated trees, shrubs, and other ornamentals, and reductions in productivity, species richness, and 
diversity in natural ecosystems to protect public welfare (Section 109 of the Clean Air Act). These thresholds are the most 
stringent of those found in the literature survey. 
b  “Air Quality Criteria for Carbon Monoxide,” EPA/600/8-90/045F (NTIS PB93-167492), Office of Health and Environment 
Assessment, Environmental Criteria and Assessment Office, USEPA, Research Triangle Park, NC. 1991. Various CO 
concentrations were examined the lowest of these was 10,000 μg/m3. Concentrations this low had no effects to various plant 
species. For many plant species, concentrations as high as 230,000 μg/m3 caused no effects. The exception was legume 
seedlings which were found to experience abnormal leaf growth when exposed to CO concentrations of 27,000 μg/m3. Also 
related to this family of plants, CO concentrations in the soil of 113,000 μg/m3 were found to inhibit nitrogen fixation. It is clear 
that ambient CO concentrations as low as 10,000 μg/m3 will not affect vegetation. 
c  “Diagnosing Injury Caused by Air Pollution”, EPA-68-02-1344, Prepared by Applied Science Associates, Inc. under contract 
to the Air Pollution Training Institute, Research Triangle Park, North Carolina. 1976. A CO concentration of 115,000 μg/m3 was 
found to affect certain plant species.  
d  “Polymorphic Regions in Plant Genomes Detected by an M13 Probe” Zimmerman, P.A., et al. 1989. Genome 32: 824-828. 
115,000 μg/m3 was the lowest CO concentration included in this study. This concentration was not found to cause a reduction in 
growth rate to a variety of plant species. 
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Table 13: Predicted Air Quality Impacts Compared to SO2 and PM10 Vegetation Impact Thresholds 

Averaging Period 

Maximum Facility 
Impacts 
(µg/m3) 

Threshold for Impact 
to Vegetation 

(µg/m3) Applicability 

SO2 

1-hour SO2 1.80 131a Suggested worst-case limit 

3-hour SO2 
1.29 

390b Protects SO2 sensitive species 

3-hour SO2 1,300c Protects all vegetation 

24-hour SO2 0.63 63d Insignificant effect to wheat and barley 

Annual SO2 0.05 130b Protects SO2 sensitive species 

PM10 

24-hour PM10 2.11 150c Protects all vegetation 

Annual PM10 
0.19 

50c Protects all vegetation 

Annual PM10 579e Damage to sensitive species (fir tree) 

a. “Crop and Forest Losses due to Current and Projected Emissions from Coal-Fired Power Plants in the Ohio River 
Basin” Loucks, O.L., R.W. Miller, et al. 1980. The Institute of Ecology. In this publication, the authors propose 1-hour 
thresholds from 131 to 262 μg/m3. 

b. “Impacts of Coal-fired Power Plants on Fish, Wildlife, and their Habitats” Dvorak, A.J., et al. Argonne National 
Laboratory. Argonne, Illinois. Fish and Wildlife Service Publication No. FWS/OBS-78/29. March 1978. This document 
indicates the lowest 3-hour SO2 concentration expected to cause injury to sensitive plants growing under compromised 
conditions is approximately 390 μg/m3. Similarly, a threshold of 130 μg/m3 is suggested for chronic exposure. 

c. Secondary National Ambient Air Quality Standard (μg/m3) which is a limit set to avoid damage to vegetation resulting 
in economic losses in commercial crops, aesthetic damage to cultivated trees, shrubs, and other ornamentals, and 
reductions in productivity, species richness, and diversity in natural ecosystems to protect public welfare (Section 109 
of the Clean Air Act). These thresholds are the most stringent of those found in the literature survey. 

d. “Concurrent Exposure to SO2 and/or NO2 Alters Growth and Yield Responses of Wheat and Barley to Low 
Concentrations of O3” (New Phytologist, 118 (4). 1991. Pp. 581-592). This paper indicates exposure to 63 μg/m3 of 
SO2 during the growing season had insignificant effects to wheat but did affect the weight of Barley seeds. 

e. “Responses of Plants to Air Pollution” Lerman, S.L., and E.F. Darley. 1975. “Particulates,” pp. 141-158 (Chap. 7). In 
J.B. Mudd and T.T. Kozlowski (eds.). Academic Press. New York, NY. Results of studies conducted indicated 
concluded that particulate deposition rates of 365 g/m2/yr caused damage to fir trees, but rates of 274 g/m2/year and 
400 to 600 g/m2/yr did not cause damage to vegetation. 365 g/m2/yr translates to W579 μg/m3, using a worst-case 
deposition velocity of 2 centimeters per second. 

4.3.2 Soil Assessment 

The USEPA Screening Procedure also provides a method for assessing impacts on soils. This assessment 

evaluates trace element contamination of soils. Since plant and animal communities can be affected before 

noticeable accumulation occurs in the soils, the approach used here evaluates the way soil acts as an 

intermediary in the transfer of deposited trace elements to plants. For trace elements, the concentration 

deposited in the soil is calculated from the maximum-predicted annual ground-level concentrations 

conservatively assuming that all deposited material is soluble and available for uptake by plants. The 

amount of trace elements potentially taken up by plants is calculated using average plant-to-soil 

concentration ratios. The calculated soil and plant concentrations were then compared to screening 

concentration threshold criteria designed to assess potential adverse effects to soils and plants.  

According to the United States Department of Agriculture Natural Resources Conservation Service 

Connecticut Soil Survey and field-verification, the portion of the Facility site located north of Lake Road is 

dominated by glacial till-derived soils, with the exception of soils within and adjacent to an on-site forested 



  Ambient Air Quality Analysis – November 2017  

19 

 

swamp, where soils are derived from a glacial outwash deposit.  Bedrock outcrops were observed within 

the Facility site, but mostly along the ridgeline that dominates its sloping western section, where bedrock 

mining had taken place through the early 20th century. 

Table 14 presents the results of the potential soil and plant concentrations and compares them to the 

corresponding screening concentration criteria. Only pollutants that are potentially emitted from the Facility 

and which have a screening concentration are presented. A calculated concentration in excess of either of 

the screening concentration criteria is an indication that a more detailed evaluation may be required. 

However, as shown in Table 14, calculated concentrations as a result of operation of the Facility are all well 

below the screening criteria. Detailed calculations are provided in Appendix F. 

Table 14: Soils Impact Screening Assessment 

Pollutant 

Maximum 
Facility 

Deposited Soil 
Concentration 

(ppmw) 

Soil 
Screening 

Criteria 
(ppmw) 

Percent of 
Soil 

Screening 
Criteria 

Plant Tissue 
Concentration 

(ppmw) 

Plant 
Screening 

Criteria 
(ppmw) 

Percent of 
Plant 

Screening 
Criteria 

Arsenic 1.16E-04 3 0.00% 1.62E-05 0.25 0.01% 

Beryllium 7.82E-04 NA NA NA NA NA 

Cadmium 4.30E-04 2.5 0.02% 4.60E-03 3 0.15% 

Chromium 3.12E-02 8.4 0.37% 6.25E-04 1 0.06% 

Cobalt 3.20E-05 NA NA 3.52E-06 19 0.00% 

Lead 2.65E-03 1000 0.00% 1.19E-03 126 0.00% 

Manganese 4.55E-04 2.5 0.02% 3.00E-05 400 0.00% 

Mercury 9.76E-05 455 0.00% 4.88E-05 NA NA 

Nickel 3.72E-03 500 0.00% 1.68E-04 60 0.00% 

Selenium 6.44E-04 13 0.00% 6.44E-04 100 0.00% 

Note: Based on screening procedures described in Chapter 5 of the USEPA guidance document for soils and 
vegetation, A Screening Procedure for the Impacts of Air Pollution Sources on Plants, Soils, and Animals (USEPA 
1980). 

 

4.4 GROWTH  

A growth analysis examines the potential emissions from secondary sources associated with the Facility. 

While these activities are not directly involved in Facility operation, the emissions involve those that can 

reasonably be expected to occur; for instance, industrial, commercial, and residential growth that will occur 

in the Facility area due to the Facility itself. Secondary emissions do not include any emissions that come 

directly from mobile sources, such as emissions from the tailpipe of any on-road motor vehicle or the 

propulsion of a train. They also do not include sources that do not impact the same general area as the 

source under review. 

The Facility is expected to have a construction workforce reflecting approximately 350 jobs over the 

approximately three-year construction period. A significant portion of the regional construction force in the 

area of the site is currently available to build the Facility. Although it is possible that a small percentage of 
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the labor force will be from outside the commuting region, and may create a small new housing demand, it 

is expected that any new housing demand can be met with existing housing stock in the region. In addition, 

it is expected that no induced commercial or industrial construction in the area will be necessary to support 

the Facility. The operations staff will consist of approximately 20 to 25 workers, and will not significantly 

influence growth in the area. Therefore, an evaluation of secondary emission sources associated with the 

Facility is not warranted.  
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Killingly Energy Center

APPENDIX A: DETAILED SOURCE PARAMETER DATA



NTE Connecticut, LLC - Killingly Energy Center
Mitsubishi Model M501JAC Combined Cycle Combustion Turbine and Ancillary Equipment Emissions Estimates

Ambient Temperature (°F):
Case #: 1 2 4 5 36 37 39 40 33 34 35
Fuel
GT Operating Load 100% 100% 75% 55% 100% 100% 75% 50% 100% 75% 60%
Fuel Heating Value, Btu/lb  (HHV) 22,112 22,112 22,112 22,112 22,112 22,112 22,112 22,112 22,112 22,112 22,112
Evaporative Cooler Status (On or Off) ON ON OFF OFF ON ON OFF OFF OFF OFF OFF
Duct Burner Status ON OFF Off Off ON OFF OFF OFF OFF OFF OFF
Inlet Fogger State (On or Off) 0 0 0 0 0 0 0 0 0 0 0
Ambient Relative Humidity, % 45 45 45 45 60 60 60 60 100 45 45
Baromteric Pressure, psia 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52
GT Heat Input  (MMBtu/hr/unit, HHV) 3,436 3,438 2,638 2,181 3,684 3,686 2,881 2,246 3,745 3,362 2,558
DB Heat Input (MMBtu/hr/unit, HHV) 408 0 0 0 368 0 0 0 0 0 0
Net Power (kW) 0 0 0 0 0 527,475 0 0 0 0 0
Gross Power (kW) 0 0 0 0 0 541,000 0 0 0 0 0
Heat Rate (Btu/kW-hr, net, HHV) 0 0 0 0 0 6,988 0 0 0 0 0
Exhaust velocity (m/s) 20.70 20.98 16.59 14.48 22.01 21.97 17.88 14.55 21.82 20.65 17.47
Exhaust temperature (K) 352.59 358.15 352.59 352.59 352.59 352.59 352.59 352.59 352.59 352.59 353.15
NOx (g/s) 3.57 3.19 2.45 2.02 3.76 3.42 2.67 2.09 3.48 3.12 2.37
CO (g/s) 1.85 0.87 0.67 0.55 1.95 0.94 0.73 0.57 0.95 0.85 0.65
PM (g/s) 1.60 0.88 0.69 0.59 1.60 0.96 0.76 0.60 0.97 0.88 0.71
SO2 (g/s) 0.73 0.65 0.50 0.41 0.77 0.70 0.54 0.42 0.71 0.64 0.48

Ambient Temperature (°F):
Case #: 2 3 4 28 14 15 25 29 30
Fuel
GT Operating Load 100% 75% 60% 100% 75% 60% 100% 75% 60%
Fuel Heating Value, Btu/lb  (HHV) 19,594 19,594 19,594 19,594 19,594 19,594 19,594 19,594 19,594
Evaporative Cooler Status (On or Off) OFF OFF OFF OFF OFF OFF OFF OFF OFF
Duct Burner Status OFF OFF OFF OFF OFF OFF OFF OFF OFF
Inlet Fogger State (On or Off) 0 0 0 0 0 0 0 0 0
Ambient Relative Humidity, % 45 45 45 60 60 60 100 100 100
Baromteric Pressure, psia 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52
GT Heat Input  (MMBtu/hr/unit, HHV) 2,692 2,226 1,948 3,033 2,453 2,177 3,033 2,773 2,374
DB Heat Input (MMBtu/hr/unit, HHV) 0 0 0 0 0 0 0 0 0
Net Power (kW) 0 0 0 0 0 0 0 0 0
Gross Power (kW) 0 0 0 0 0 0 0 0 0
Heat Rate (Btu/kW-hr, net, HHV) 0 0 0 0 0 0 0 0 0
Exhaust velocity (m/s) 21.64 17.37 14.64 23.77 18.60 16.35 22.81 22.48 19.04
Exhaust temperature (K) 370.37 364.26 358.71 365.93 359.26 355.37 364.82 365.37 361.48
NOx (g/s) 5.87 4.83 4.21 5.95 4.81 4.26 5.95 5.44 4.66
CO (g/s) 1.61 1.32 1.16 1.81 1.46 1.29 1.81 1.65 1.41
PM (g/s) 3.19 2.56 2.17 3.60 2.82 2.48 3.49 3.48 2.95
SO2 (g/s) 0.51 0.42 0.37 0.57 0.46 0.41 0.57 0.52 0.45

Case #: HOT WARM COLD SHUTDOWN HOT WARM COLD SHUTDOWN
Fuel
Exhaust velocity (m/s) 14.34 13.55 13.53 16.83 14.71 14.24 14.22 17.33 8.29 4.24 49.99 9.06
Exhaust temperature (K) 358.38 357.83 356.91 356.50 364.27 362.76 361.80 363.48 422.04 394.26 722.04 789.26
NOx (g/s) 18.47 18.82 18.82 9.83 24.82 25.53 25.53 20.41 9.00E-02 1.06E-02 2.45 2.53E-01
CO (g/s) 45.20 45.25 50.79 26.61 290.77 290.93 290.93 53.94 3.91E-01 3.26E-02 1.34 2.21E-01
PM (g/s) 1.13 1.07 1.07 1.13 4.14 4.00 4.00 4.46 5.29E-02 4.41E-03 7.66E-02 1.26E-02
SO2 (g/s) 0.42 0.42 0.42 0.42 0.41 0.41 0.41 0.41 1.59E-02 1.32E-03 2.37E-03 3.81E-04

100 59 -10
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100 59 -10
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APPENDIX B: FACILITY LAYOUT DIAGRAMS AND BPIP DATA
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BPIP Input 

'Killingly Energy Center 11/2017'  
'P'  
'METERS'  1.00000000  
'UTMY'  0.0000  
20  
'FIREPUMP'  1 96.32  
    4 4.88  

257822.84      4638586.05  
257831.34      4638590.20  
257834.29      4638584.15  
257825.79      4638580.00  

'CONTROL'  1 96.32  
    4 7.92  

257916.74      4638613.75  
257930.37      4638620.62  
257943.21      4638595.08  
257929.45      4638588.26  

'EMGEN'  1 96.32  
    4 4.88  

257932.74      4638584.44  
257931.33      4638587.09  
257939.15      4638591.24  
257940.55      4638588.59  

'CTDIFF1'  1 96.32  
    4 8.71  

257883.24      4638637.20  
257889.93      4638640.54  
257892.75      4638631.99  
257888.43      4638629.82  

'ADMIN'  1 96.93  
    4 7.92  

258072.11      4638629.26  
258110.47      4638592.21  
258096.70      4638577.96  
258058.34      4638615.00  

'DEMINTNK'  1 96.32  
    8 11.58  

257813.23      4638588.13  
257808.38      4638586.12  
257806.37      4638581.27  
257808.38      4638576.42  
257813.23      4638574.41  
257818.08      4638576.42  
257820.09      4638581.27  
257818.08      4638586.12  

'SVCTANK'  1 96.01  
    8 13.11  

257817.35      4638609.87  
257812.50      4638607.86  
257810.49      4638603.01  
257812.50      4638598.16  
257817.35      4638596.15  
257822.20      4638598.16  
257824.21      4638603.01  
257822.20      4638607.86  

'GASCOMP'  1 96.32  
    4 6.40  

257858.67      4638614.13  
257872.39      4638620.82  
257879.07      4638607.11  
257865.36      4638600.42  

'OILTANKE'  2 97.54  
    8 6.40  

257848.78      4638570.42  
257836.93      4638565.50  
257832.02      4638553.65  
257836.93      4638541.80  
257848.78      4638536.89  
257860.63      4638541.80  
257865.54      4638553.65  
257860.63      4638565.50  

    8 13.72  
257848.77      4638565.08  
257840.69      4638561.73  
257837.34      4638553.65  
257840.69      4638545.57  



257848.77      4638542.22  
257856.85      4638545.57  
257860.20      4638553.65  
257856.85      4638561.73  

'GASHTR'  1 96.32  
    4 5.49  

257872.47      4638588.11  
257870.89      4638591.35  
257881.63      4638596.59  
257883.21      4638593.35  

'ACC'  1 96.32  
    4 24.38  

257876.77      4638741.74  
257928.17      4638767.93  
257971.14      4638683.60  
257919.74      4638657.41  

'COOLFAN'  1 95.40  
    4 6.71  

257853.50      4638713.73  
257866.65      4638720.43  
257874.96      4638704.13  
257861.81      4638697.43  

'AUXBLR'  1 96.01  
    5 7.92  

257869.94      4638695.57  
257878.28      4638699.70  
257883.51      4638689.19  
257875.19      4638685.02  
257875.19      4638685.02  

'WWTRTMT'  1 96.32  
    4 7.77  

257824.87      4638613.83  
257839.87      4638621.34  
257848.78      4638603.53  
257833.70      4638595.97  

'TURBHIGH'  1 96.32  
    4           23.96  

257873.33      4638622.49  
257960.44      4638666.14  
257968.63      4638649.80  
257881.29      4638606.48  

'CONTROL3'  1 96.32  'Additional Control Building added 10/17/2017'  
    4 7.92  

257889.82      4638586.64  
257895.17      4638575.96  
257886.71      4638571.67  
257881.30      4638582.40  

'HRSG'  4 96.32  
    11 28.96  

257862.55      4638678.56  
257863.71      4638677.71  
257865.26      4638677.33  
257867.09      4638677.75  
257868.45      4638678.84  
257869.16      4638680.46  
257869.19      4638681.91  
257872.74      4638680.37  
257886.89      4638652.23  
257875.71      4638646.66  
257861.58      4638674.85  

    16 32.31  
257869.03      4638656.88  
257882.67      4638663.72  
257883.17      4638663.86  
257883.76      4638663.76  
257884.13      4638663.44  
257884.37      4638662.95  
257884.39      4638662.43  
257884.15      4638661.96  
257883.72      4638661.65  
257870.06      4638654.80  
257869.60      4638654.64  
257868.99      4638654.76  
257868.60      4638655.07  
257868.37      4638655.55  
257868.34      4638656.04  
257868.57      4638656.56  

    12 32.31  
257865.39      4638665.58  



257877.88      4638671.84  
257878.24      4638671.76  
257878.50      4638671.57  
257878.75      4638671.06  
257878.74      4638670.73  
257878.60      4638670.42  
257866.11      4638664.16  
257865.75      4638664.25  
257865.49      4638664.44  
257865.26      4638664.91  
257865.23      4638665.28  

    16           32.31  
257863.48      4638668.66  
257876.57      4638675.22  
257877.00      4638675.12  
257877.37      4638674.92  
257877.61      4638674.62  
257877.85      4638674.13  
257877.89      4638673.70  
257877.85      4638673.29  
257877.70      4638672.95  
257864.62      4638666.40  
257864.20      4638666.53  
257863.84      4638666.76  
257863.56      4638667.00  
257863.34      4638667.47  
257863.27      4638667.88  
257863.30      4638668.30  

'AIRINLET'  2 96.32  
    4 21.26  

257893.83      4638616.35  
257900.30      4638619.59  
257905.20      4638609.89  
257898.65      4638606.64  

    4 28.16  
257895.05      4638606.44  
257907.56      4638612.70  
257912.64      4638602.38  
257900.13      4638596.08  

'TURBLOW'  1 96.32  
    6 11.93  

257881.29      4638606.48  
257889.67      4638589.85  
257920.86      4638605.48  
257916.74      4638613.75  
257972.59      4638641.88  
257968.63      4638649.80  

'CTDIFF'  10 96.32  
    4 8.71  

257876.04      4638646.84  
257886.53      4638652.05  
257889.94      4638640.54  
257883.24      4638637.20  

    8 10.58  
257876.05      4638646.84  
257882.45      4638638.27  
257882.53      4638638.16  
257888.49      4638641.13  
257889.60      4638641.68  
257889.56      4638641.81  
257886.53      4638652.05  
257877.20      4638647.42  

    8 12.46  
257876.06      4638646.84  
257881.66      4638639.34  
257881.82      4638639.12  
257887.04      4638641.72  
257889.26      4638642.83  
257889.18      4638643.09  
257886.53      4638652.04  
257878.37      4638647.99  

    8 14.33  
257876.07      4638646.84  
257880.87      4638640.41  
257881.11      4638640.08  
257885.58      4638642.31  
257888.91      4638643.97  
257888.80      4638644.36  
257886.53      4638652.04  



257879.53      4638648.57  
    8 16.21  

257876.08      4638646.84  
257880.08      4638641.48  
257880.41      4638641.05  
257884.13      4638642.90  
257888.57      4638645.12  
257888.42      4638645.64  
257886.52      4638652.03  
257880.70      4638649.14  

    8 18.08  
257876.09      4638646.84  
257879.29      4638642.55  
257879.70      4638642.01  
257882.68      4638643.49  
257888.23      4638646.26  
257888.04      4638646.91  
257886.52      4638652.03  
257881.86      4638649.71  

    8 19.96  
257876.10      4638646.84  
257878.50      4638643.62  
257878.99      4638642.97  
257881.23      4638644.08  
257887.89      4638647.41  
257887.66      4638648.19  
257886.52      4638652.03  
257883.03      4638650.29  

    8 21.83  
257876.11      4638646.83  
257877.70      4638644.69  
257878.28      4638643.93  
257879.77      4638644.67  
257887.55      4638648.55  
257887.28      4638649.46  
257886.52      4638652.02  
257884.19      4638650.86  

    8 23.71  
257876.11      4638646.83  
257876.91      4638645.76  
257877.58      4638644.89  
257878.32      4638645.26  
257887.20      4638649.70  
257886.90      4638650.74  
257886.52      4638652.02  
257885.35      4638651.44  

    4 25.58  
257876.12      4638646.83  
257886.52      4638652.01  
257886.86      4638650.84  
257876.87      4638645.85  

5  
'GAS_SUC' 96.32       45.72       257865.36      4638681.24  'Nat. Gas, Cold Start'  
'AUXBLR' 96.01       27.43       257876.13      4638694.43  'Auxiliary Boiler - 84.0 MMBtu/hr'  
'GASHEATR' 96.32 6.10       257881.81      4638594.65  'Natural Gas Heater - 7.0 MMBtu/hr'  
'EGEN' 96.32       13.72       257933.57      4638588.97  'Emergency Diesel Generator - 1,380 kW - 
Scaled by 1/3'  
'FIREPUMP' 96.32 6.10       257825.01      4638585.81  'Emergecy Fire Pump - 227.5 kW - Scaled 
by 1/3' 



BPIP Output 

BPIP (Dated: 04274) 
 DATE : 11/19/2017 
 TIME : 23:47:32 

 Killingly Energy Center 11/2017

  BPIP output is in meters 

     SO BUILDHGT GAS_36     28.96   28.96   28.96   28.96   28.96   28.96 
     SO BUILDHGT GAS_36     28.96   28.96   28.96   28.96   28.96   28.96 
     SO BUILDHGT GAS_36     28.96   23.96   23.96   23.96   28.96   28.96 
     SO BUILDHGT GAS_36     28.96   28.96   28.96   28.96   28.96   28.96 
     SO BUILDHGT GAS_36     28.96   28.96   28.96   28.96   28.96   28.96 
     SO BUILDHGT GAS_36     28.96   23.96   23.96   23.96   28.96   28.96 
     SO BUILDWID GAS_36     28.85   31.88   34.24   35.57   35.82   34.97 
     SO BUILDWID GAS_36     35.35   35.85   35.25   33.58   30.89   27.71 
     SO BUILDWID GAS_36     23.91   98.98   98.38   98.89   21.00   25.31 
     SO BUILDWID GAS_36     28.85   31.88   34.24   35.57   35.82   34.97 
     SO BUILDWID GAS_36     35.35   35.85   35.25   33.58   30.89   27.71 
     SO BUILDWID GAS_36     23.91   98.98   98.38   98.89   21.00   25.31 
     SO BUILDLEN GAS_36     33.58   30.89   27.71   23.91   19.39   14.28 
     SO BUILDLEN GAS_36     16.05   21.00   25.31   28.85   31.88   34.24 
     SO BUILDLEN GAS_36     35.57   90.22   77.95   28.99   35.85   35.25 
     SO BUILDLEN GAS_36     33.58   30.89   27.71   23.91   19.39   14.28 
     SO BUILDLEN GAS_36     16.05   21.00   25.31   28.85   31.88   34.24 
     SO BUILDLEN GAS_36     35.57   40.34   24.00   28.99   35.85   35.25 
     SO XBADJ    GAS_36    -32.26  -28.95  -24.77  -19.84  -14.30   -8.33
     SO XBADJ    GAS_36     -5.74   -4.83   -3.78   -2.61   -1.72   -1.09
     SO XBADJ    GAS_36     -0.43    0.25    0.92   46.71    0.01   -0.67
     SO XBADJ    GAS_36     -1.32   -1.94   -2.94   -4.08   -5.09   -5.96
     SO XBADJ    GAS_36    -10.31  -16.17  -21.53  -26.24  -30.15  -33.15
     SO XBADJ    GAS_36    -35.14  -90.47  -78.86  -75.70  -35.85  -34.58
     SO YBADJ    GAS_36    -11.81  -14.21  -16.03  -17.36  -18.15  -18.40
     SO YBADJ    GAS_36    -18.36  -17.93  -16.96  -15.47  -13.51  -10.92
     SO YBADJ    GAS_36     -7.88   13.64   25.60   36.84    5.67    8.88 
     SO YBADJ    GAS_36     11.81   14.21   16.03   17.36   18.15   18.40 
     SO YBADJ    GAS_36     18.36   17.93   16.95   15.47   13.51   10.92 
     SO YBADJ    GAS_36      7.88  -13.64  -25.60  -36.84   -5.67   -8.88

     SO BUILDHGT AUXBLR     28.96   28.96   28.96   28.96   28.96   28.96 
     SO BUILDHGT AUXBLR     28.96   28.96   28.96   28.96   28.96   24.38 
     SO BUILDHGT AUXBLR     24.38   24.38   23.96   23.96   24.38   28.96 
     SO BUILDHGT AUXBLR     28.96   28.96   28.96   28.96   28.96   28.96 
     SO BUILDHGT AUXBLR     28.96   28.96   28.96   28.96   28.96   24.38 
     SO BUILDHGT AUXBLR     24.38   24.38   23.96   23.96   24.38   28.96 
     SO BUILDWID AUXBLR     28.85   31.88   34.24   35.57   35.82   34.97 
     SO BUILDWID AUXBLR     35.35   35.85   35.25   33.58   30.89   99.93 
     SO BUILDWID AUXBLR     90.08   77.50   98.38   98.89   82.84   25.31 
     SO BUILDWID AUXBLR     28.85   31.88   34.24   35.57   35.82   34.97 
     SO BUILDWID AUXBLR     35.35   35.85   35.25   33.58   30.89   99.93 
     SO BUILDWID AUXBLR     90.08   77.50   98.38   98.89   82.84   25.31 
     SO BUILDLEN AUXBLR     33.58   30.89   27.71   23.91   19.39   14.28 
     SO BUILDLEN AUXBLR     16.05   21.00   25.31   28.85   31.88  110.80 
     SO BUILDLEN AUXBLR    109.66  105.20   77.95   75.02  107.38   35.25 
     SO BUILDLEN AUXBLR     33.58   30.89   27.71   23.91   19.39   14.28 
     SO BUILDLEN AUXBLR     16.05   21.00   25.31   28.85   31.88  110.80 
     SO BUILDLEN AUXBLR    109.66  105.20   24.00   28.99  107.38   35.25 
     SO XBADJ    AUXBLR    -47.12  -45.03  -41.58  -36.86  -31.03  -24.25
     SO XBADJ    AUXBLR    -20.37  -17.73  -14.55  -10.93   -7.33  -23.10
     SO XBADJ    AUXBLR    -29.92  -35.83    6.95    9.39  -63.35   12.52
     SO XBADJ    AUXBLR     13.53   14.14   13.87   12.95   11.63    9.97 
     SO XBADJ    AUXBLR      4.32   -3.27  -10.76  -17.92  -24.54  -87.70
     SO XBADJ    AUXBLR    -79.74  -69.37  -84.90  -84.41  -44.03  -47.77
     SO YBADJ    AUXBLR     -3.50   -8.61  -13.30  -17.58  -21.34  -24.44
     SO YBADJ    AUXBLR    -27.07  -29.05  -30.14  -30.33  -29.59   39.71
     SO YBADJ    AUXBLR     44.71   48.36    9.68   22.21   50.27   -1.89
     SO YBADJ    AUXBLR      3.50    8.61   13.30   17.58   21.34   24.44 
     SO YBADJ    AUXBLR     27.07   29.05   30.14   30.33   29.59  -39.71
     SO YBADJ    AUXBLR    -44.71  -48.36   -9.68  -22.21  -50.27    1.89 

     SO BUILDHGT GASHEATR   28.96   23.96   23.96   23.96   23.96   23.96 
     SO BUILDHGT GASHEATR   23.96   23.96   23.96   23.96   23.96   23.96 



     SO BUILDHGT GASHEATR   23.96   23.96   23.96   23.96   28.96   28.96 
     SO BUILDHGT GASHEATR   28.96   24.38   24.38   24.38   24.38   23.96 
     SO BUILDHGT GASHEATR   23.96   23.96   23.96   23.96   23.96   23.96 
     SO BUILDHGT GASHEATR   23.96   23.96   23.96   23.96   23.96   23.96 
     SO BUILDWID GASHEATR   27.19   80.21   68.88   55.45   40.34   24.00 
     SO BUILDWID GASHEATR   28.99   45.01   59.66   72.50   83.13   91.24 
     SO BUILDWID GASHEATR   96.58   98.98   98.38   98.89   21.00   25.31 
     SO BUILDWID GASHEATR   27.19  108.56  110.80  109.66  105.20   24.00 
     SO BUILDWID GASHEATR   28.99   45.01   59.66   72.50   83.13   91.24 
     SO BUILDWID GASHEATR   96.58   98.98   98.38   98.89   98.59   95.30 
     SO BUILDLEN GASHEATR   33.58   83.13   91.24   96.58   98.98   98.38 
     SO BUILDLEN GASHEATR   98.89   98.59   95.30   89.11   80.21   68.88 
     SO BUILDLEN GASHEATR   55.45   40.34   24.00   28.99   35.85   35.25 
     SO BUILDLEN GASHEATR   33.58  106.74   99.93   90.08   77.50   98.38 
     SO BUILDLEN GASHEATR   98.89   98.59   95.30   89.11   80.21   68.88 
     SO BUILDLEN GASHEATR   55.45   40.34   24.00   28.99   45.01   59.66 
     SO XBADJ    GASHEATR   50.16   10.94    9.99    8.73    7.21    5.46 
     SO XBADJ    GASHEATR    1.55   -3.52   -8.48  -13.19  -17.49  -21.26
     SO XBADJ    GASHEATR  -24.39  -26.78  -28.35  -40.29  -88.13  -87.26 
     SO XBADJ    GASHEATR  -83.74 -178.69 -173.24 -162.54 -146.90 -103.84 
     SO XBADJ    GASHEATR -100.45  -95.08  -86.82  -75.92  -62.72  -47.61 
     SO XBADJ    GASHEATR  -31.06  -13.56    4.35   11.29   11.74   11.83 
     SO YBADJ    GASHEATR   19.42  -22.62  -13.17   -3.33    6.61   16.35 
     SO YBADJ    GASHEATR   25.79   34.25   41.66   47.81   52.51   55.61 
     SO YBADJ    GASHEATR   57.02   56.70   54.65   51.00    4.50   -7.58
     SO YBADJ    GASHEATR  -19.42   -0.76  -22.51  -43.58  -63.32  -16.35 
     SO YBADJ    GASHEATR  -25.79  -34.25  -41.66  -47.81  -52.51  -55.61 
     SO YBADJ    GASHEATR  -57.02  -56.70  -54.65  -51.00  -45.78  -39.17 



Killingly Energy Center

APPENDIX C: DETAILED AERMOD RESULTS SUMMARY



NTE Connecticut, LLC - Killingly Energy Center
Mitsubishi Model M501JAC Combined Cycle Combustion Turbine Emissions Estimates
Ambient Temperature (°F):
Case #: 1 2 4 5 36 37 39 40 33 34 35 2 3 4 28 14 15 25 29 30
Fuel
GT Operating Load 100% 100% 75% 55% 100% 100% 75% 50% 100% 75% 60% 100% 75% 60% 100% 75% 60% 100% 75% 60%
Fuel Heating Value, Btu/lb  (HHV) 22,112 22,112 22,112 22,112 22,112 22,112 22,112 22,112 22,112 22,112 22,112 19,594 19,594 19,594 19,594 19,594 19,594 19,594 19,594 19,594
Evaporative Cooler Status (On or Off) ON ON OFF OFF ON ON OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF
Duct Burner Status ON OFF Off Off ON OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF
Inlet Fogger State (On or Off) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ambient Relative Humidity, % 45 45 45 45 60 60 60 60 100 45 45 45 45 45 60 60 60 100 100 100
Baromteric Pressure, psia 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52
GT Heat Input  (MMBtu/hr/unit, HHV) 3,436 3,438 2,638 2,181 3,684 3,686 2,881 2,246 3,745 3,362 2,558 2,692 2,226 1,948 3,033 2,453 2,177 3,033 2,773 2,374
DB Heat Input (MMBtu/hr/unit, HHV) 408 0 0 0 368 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Net Power (kW) 0 0 0 0 0 527,475 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gross Power (kW) 0 0 0 0 0 541,000 0 0 0 0 0 0 0 0 0 0 0.0000 0 0 0
Heat Rate (Btu/kW-hr, net, HHV) 0 0 0 0 0 6,988 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Exhaust velocity (m/s) 20.70 20.98 16.59 14.48 22.01 21.97 17.88 14.55 21.82 20.65 17.47 21.64 17.37 14.64 23.77 18.60 16.35 22.81 22.48 19.04
Exhaust temperature (K) 352.59 358.15 352.59 352.59 352.59 352.59 352.59 352.59 352.59 352.59 353.15 370.37 364.26 358.71 365.93 359.26 355.37 364.82 365.37 361.48

NOx (g/s) 3.569 3.192 2.449 2.025 3.762 3.422 2.675 2.085 3.477 3.121 2.375 5.872 4.826 4.208 5.947 4.813 4.259 5.947 5.437 4.656
CO (g/s) 1.847 0.874 0.671 0.555 1.947 0.937 0.733 0.571 0.953 0.855 0.650 1.613 1.323 1.159 1.814 1.462 1.285 1.814 1.651 1.411
PM (g/s) 1.600 0.882 0.693 0.592 1.600 0.958 0.756 0.605 0.970 0.882 0.706 3.188 2.558 2.167 3.604 2.822 2.482 3.490 3.478 2.948

SO2 (g/s) 0.727 0.650 0.499 0.412 0.766 0.697 0.545 0.424 0.708 0.635 0.483 0.509 0.421 0.368 0.573 0.464 0.411 0.573 0.524 0.449

AERMOD SU/SD Impacts - Turbine only (µg/m³ per g/s) - 150 ft. turbine stack height
1-HR 1ST 2.34 2.23 2.54 2.74 2.27 2.28 2.48 2.73 2.28 2.35 2.49 1.96 2.35 2.62 1.89 2.35 2.51 1.98 2.00 2.29
3-HR 1ST 1.09 1.02 1.58 2.12 1.02 1.02 1.37 2.10 1.02 1.09 1.42 0.95 1.34 1.98 0.92 1.23 1.61 0.94 0.95 1.17
8-HR 1ST 0.71 0.67 1.05 1.36 0.65 0.65 0.91 1.35 0.65 0.72 0.97 0.59 0.88 1.27 0.54 0.80 1.06 0.58 0.58 0.76

24-HR 1ST 0.32 0.30 0.50 0.67 0.29 0.29 0.42 0.66 0.29 0.32 0.44 0.26 0.41 0.62 0.22 0.37 0.51 0.24 0.25 0.35
1-HR 2ND 2.23 2.09 2.51 2.74 2.13 2.14 2.42 2.73 2.15 2.23 2.44 1.83 2.27 2.60 1.78 2.25 2.49 1.83 1.84 2.18
3-HR 2ND 0.99 0.91 1.57 2.06 0.89 0.89 1.33 2.05 0.90 0.99 1.39 0.85 1.30 1.93 0.83 1.15 1.59 0.85 0.85 1.07
8-HR 2ND 0.66 0.63 1.01 1.27 0.60 0.60 0.88 1.27 0.61 0.66 0.91 0.54 0.86 1.20 0.51 0.78 1.02 0.53 0.54 0.73

24-HR 2ND 0.25 0.23 0.38 0.51 0.23 0.23 0.33 0.51 0.23 0.25 0.34 0.20 0.31 0.47 0.18 0.28 0.38 0.20 0.20 0.26
1-HR 4TH 2.13 2.00 2.49 2.68 2.05 2.05 2.38 2.67 2.06 2.14 2.40 1.82 2.23 2.55 1.76 2.18 2.46 1.82 1.83 2.10

24-HR 6TH 0.20 0.19 0.30 0.35 0.19 0.19 0.25 0.34 0.19 0.20 0.27 0.17 0.24 0.32 0.16 0.23 0.30 0.17 0.17 0.21
1-HR 8TH 2.06 1.95 2.40 2.60 1.98 1.99 2.27 2.60 2.00 2.06 2.31 1.72 2.14 2.47 1.65 2.10 2.37 1.72 1.73 2.03

24-HR 8TH 0.20 0.19 0.27 0.33 0.19 0.19 0.24 0.32 0.19 0.20 0.25 0.17 0.23 0.31 0.15 0.21 0.27 0.16 0.16 0.21
ANNUAL AVG 0.020 0.019 0.025 0.029 0.019 0.019 0.023 0.028 0.019 0.020 0.024 0.016 0.022 0.027 0.015 0.021 0.025 0.016 0.016 0.020

ANNUAL Y1 0.026 0.025 0.032 0.037 0.025 0.025 0.030 0.037 0.025 0.027 0.031 0.022 0.028 0.035 0.021 0.028 0.032 0.022 0.022 0.026
ANNUAL Y2 0.014 0.013 0.019 0.022 0.013 0.013 0.017 0.022 0.013 0.014 0.017 0.011 0.016 0.020 0.010 0.015 0.018 0.011 0.011 0.014
ANNUAL Y3 0.017 0.016 0.022 0.027 0.016 0.016 0.020 0.026 0.016 0.017 0.021 0.014 0.019 0.025 0.013 0.018 0.022 0.013 0.014 0.017
ANNUAL Y4 0.022 0.021 0.027 0.031 0.021 0.021 0.025 0.031 0.021 0.022 0.026 0.018 0.023 0.029 0.017 0.023 0.027 0.018 0.018 0.022
ANNUAL Y5 0.023 0.021 0.028 0.032 0.021 0.021 0.026 0.032 0.022 0.023 0.027 0.019 0.024 0.030 0.018 0.024 0.028 0.019 0.019 0.023

ANNUAL MAX 0.026 0.025 0.032 0.037 0.025 0.025 0.030 0.037 0.025 0.027 0.031 0.022 0.028 0.035 0.021 0.028 0.032 0.022 0.022 0.026

AERMOD SU/SD Scaled Impacts - Turbine only (µg/m³) - 150 ft. turbine stack
Case #: 1 2 4 5 36 37 39 40 33 34 35 2 3 4 28 14 15 25 29 30
Fuel

NO2
1-HR 1ST 7.54 6.38 5.98 5.43 7.61 6.93 6.18 5.60 7.09 4.38 4.24 10.55 10.51 10.70 10.33 10.36 10.26 10.74 9.87 9.73
1-HR 8TH 5.05 4.32 4.08 3.81 5.17 4.70 4.20 3.92 4.80 2.93 2.87 7.00 7.07 7.30 6.78 6.93 6.92 7.09 6.55 6.53

1-HR (ARM) 1ST 6.03 5.11 4.79 4.35 6.09 5.55 4.94 4.48 5.67 3.50 3.39 8.44 8.41 8.56 8.27 8.29 8.21 8.59 7.90 7.78
1-HR (ARM) 8TH 4.04 3.45 3.26 3.05 4.13 3.76 3.36 3.14 3.84 2.34 2.30 5.60 5.65 5.84 5.43 5.54 5.54 5.67 5.24 5.22

ANNUAL 0.09 0.08 0.08 0.07 0.09 0.09 0.08 0.08 0.09 0.08 0.07 0.13 0.14 0.15 0.12 0.13 0.14 0.13 0.12 0.12
CO

1-HR 1ST 4.33 1.95 1.70 1.52 4.43 2.13 1.82 1.56 2.18 2.01 1.62 3.16 3.11 3.03 3.43 3.44 3.22 3.60 3.29 3.23
1-HR 2ND 4.12 1.83 1.68 1.52 4.15 2.00 1.77 1.56 2.05 1.91 1.59 2.95 3.00 3.01 3.23 3.30 3.19 3.33 3.04 3.07
8-HR 1ST 1.32 0.59 0.71 0.75 1.26 0.61 0.67 0.77 0.62 0.61 0.63 0.96 1.16 1.47 0.98 1.17 1.37 1.05 0.96 1.08
8-HR 2ND 1.22 0.55 0.68 0.71 1.17 0.57 0.64 0.72 0.58 0.57 0.59 0.87 1.13 1.39 0.93 1.13 1.31 0.97 0.89 1.03

PM10 / PM2.5 (PSD)
24-HR 1ST 0.51 0.26 0.35 0.40 0.46 0.27 0.32 0.40 0.28 0.28 0.31 0.82 1.06 1.35 0.80 1.04 1.26 0.85 0.87 1.02
24-HR 2ND 0.39 0.21 0.26 0.30 0.36 0.22 0.25 0.31 0.22 0.22 0.24 0.64 0.80 1.02 0.66 0.80 0.95 0.69 0.70 0.78
24-HR 6TH 0.32 0.17 0.21 0.21 0.31 0.18 0.19 0.21 0.19 0.18 0.19 0.54 0.60 0.70 0.58 0.64 0.74 0.59 0.59 0.62

ANNUAL 0.04 0.02 0.02 0.02 0.04 0.02 0.02 0.02 0.02 0.02 0.02 0.07 0.07 0.07 0.07 0.08 0.08 0.08 0.08 0.08
PM2.5
24-HR 1ST 0.36 0.19 0.24 0.27 0.33 0.20 0.23 0.27 0.20 0.20 0.22 0.58 0.72 0.89 0.60 0.72 0.86 0.61 0.62 0.71
24-HR 8TH 0.22 0.11 0.12 0.12 0.21 0.12 0.12 0.12 0.13 0.12 0.12 0.36 0.39 0.40 0.38 0.42 0.43 0.39 0.39 0.41

ANNUAL 0.03 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.05 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
SO2

1-HR 1ST 1.54 1.30 1.22 1.10 1.56 1.42 1.25 1.13 1.45 0.89 0.87 0.92 0.91 0.94 0.99 0.99 0.99 1.03 0.94 0.94
1-HR 4TH 1.30 1.09 1.02 0.92 1.31 1.19 1.06 0.94 1.22 0.75 0.73 0.76 0.77 0.79 0.81 0.84 0.83 0.85 0.78 0.79
3-HR 1ST 0.79 0.67 0.79 0.88 0.78 0.71 0.75 0.89 0.72 0.69 0.69 0.48 0.56 0.73 0.52 0.57 0.66 0.54 0.50 0.52
3-HR 2ND 0.72 0.59 0.78 0.85 0.68 0.62 0.72 0.87 0.63 0.63 0.67 0.43 0.55 0.71 0.48 0.53 0.65 0.49 0.45 0.48

24-HR 1ST 0.23 0.19 0.25 0.28 0.22 0.20 0.23 0.28 0.20 0.20 0.21 0.13 0.17 0.23 0.13 0.17 0.21 0.14 0.13 0.16
24-HR 2ND 0.18 0.15 0.19 0.21 0.17 0.16 0.18 0.21 0.16 0.16 0.17 0.10 0.13 0.17 0.11 0.13 0.16 0.11 0.11 0.12

ANNUAL 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Averaging 
Period

Natural Gas ULSD

100 59 -10 59100 -10

Natural Gas ULSD



NTE Connecticut, LLC - Killingly Energy Center
Mitsubishi Model M501JAC Combined Cycle Combustion Turbine - Start-up/Shutdown (SU/SD) Emissions Estimates
Case #: HOT WARM COLD SHUTDOWN HOT WARM COLD SHUTDOWN
Fuel

Exhaust velocity (m/s) 14.34 13.55 13.53 16.83 14.71 14.24 14.22 17.33
Exhaust temperature (K) 358.38 357.83 356.91 356.50 364.27 362.76 361.80 363.48

NOx (g/s) 18.47 18.82 18.82 9.83 24.82 25.53 25.53 20.41
CO (g/s) 45.20 45.25 50.79 26.61 290.77 290.93 290.93 53.94
PM (g/s) 1.13 1.07 1.07 1.13 4.14 4.00 4.00 4.46

SO2 (g/s) 0.42 0.42 0.42 0.42 0.41 0.41 0.41 0.41

AERMOD SU/SD Impacts - Turbine only (µg/m³ per g/s) - 150 ft. turbine stack height
1-HR 1ST 2.65 2.77 2.83 2.48 2.52 2.60 2.62 2.36
3-HR 1ST 2.07 2.34 2.36 1.49 1.89 2.04 2.07 1.35
8-HR 1ST 1.32 1.47 1.48 0.99 1.21 1.30 1.31 0.89

24-HR 1ST 0.65 0.73 0.74 0.47 0.59 0.64 0.65 0.42
1-HR 2ND 2.64 2.75 2.77 2.43 2.50 2.57 2.59 2.28
3-HR 2ND 2.02 2.24 2.26 1.48 1.84 2.00 2.01 1.31
8-HR 2ND 1.25 1.37 1.38 0.96 1.15 1.23 1.24 0.86

24-HR 2ND 0.49 0.56 0.56 0.36 0.45 0.48 0.49 0.32
1-HR 4TH 2.60 2.68 2.70 2.40 2.47 2.53 2.54 2.24

24-HR 6TH 0.34 0.36 0.38 0.28 0.31 0.32 0.32 0.24
1-HR 8TH 2.51 2.63 2.64 2.29 2.39 2.46 2.47 2.16

24-HR 8TH 0.32 0.35 0.35 0.26 0.29 0.31 0.31 0.24
ANNUAL AVG 0.027 0.029 0.029 0.024 0.025 0.027 0.027 0.022

ANNUAL Y1 0.035 0.037 0.038 0.031 0.033 0.034 0.035 0.028
ANNUAL Y2 0.021 0.023 0.023 0.018 0.019 0.020 0.020 0.016
ANNUAL Y3 0.025 0.027 0.028 0.021 0.023 0.024 0.025 0.019
ANNUAL Y4 0.029 0.031 0.032 0.026 0.027 0.028 0.029 0.024
ANNUAL Y5 0.030 0.032 0.033 0.027 0.028 0.030 0.030 0.025

ANNUAL MAX 0.035 0.037 0.038 0.031 0.033 0.034 0.035 0.028

AERMOD SU/SD Scaled Impacts - Turbine only (µg/m³) - 150 ft. turbine stack
Case #: HOT WARM COLD SHUTDOWN HOT WARM COLD SHUTDOWN
Fuel

NO2
1-HR 1ST 47.82 50.90 51.29 22.98 60.27 64.25 64.78 44.70
1-HR 8TH 32.82 35.52 36.00 15.64 40.60 43.41 43.95 30.12

ANNUAL 0.65 0.70 0.71 0.30 0.81 0.88 0.88 0.58
CO

1-HR 1ST 119.99 125.35 143.60 65.93 733.61 756.55 761.30 127.55
1-HR 2ND 119.38 124.40 140.56 64.61 726.64 747.97 753.89 123.19
8-HR 1ST 59.82 66.56 75.39 26.30 350.87 377.53 380.85 47.83
8-HR 2ND 56.48 61.89 70.16 25.48 334.58 358.01 360.47 46.55

PM10 / PM2.5 (PSD)
24-HR 1ST 0.74 0.78 0.79 0.53 2.46 2.57 2.60 1.85
24-HR 2ND 0.56 0.60 0.60 0.41 1.84 1.93 1.95 1.42
24-HR 6TH 0.38 0.39 0.41 0.32 1.29 1.29 1.30 1.06

ANNUAL 0.04 0.04 0.04 0.04 0.14 0.14 0.14 0.13
PM2.5
24-HR 1ST 0.48 0.51 0.52 0.37 1.59 1.65 1.70 1.25
24-HR 8TH 0.21 0.22 0.22 0.19 0.74 0.74 0.74 0.68

ANNUAL 0.03 0.03 0.03 0.03 0.10 0.11 0.11 0.10
SO2

1-HR 1ST 1.09 1.14 1.14 0.98 1.00 1.03 1.04 0.90
1-HR 2ND 0.91 0.94 0.94 0.83 0.84 0.87 0.88 0.76
3-HR 1ST 0.88 0.99 1.00 0.63 0.78 0.84 0.85 0.55
3-HR 2ND 0.86 0.95 0.96 0.63 0.76 0.82 0.83 0.54

24-HR 1ST 0.28 0.31 0.31 0.20 0.24 0.26 0.27 0.17
24-HR 2ND 0.21 0.24 0.24 0.15 0.18 0.20 0.20 0.13

ANNUAL 0.01 0.02 0.02 0.01 0.01 0.01 0.01 0.01

Averaging 
Period

Natural Gas ULSD

Natural Gas ULSD



NTE Killingly Energy Center - Detailed Results Table

UTM-E (m) UTM-N (m)
1-HR H1H (5YA) 11.28 266700.00 4634850.00 244.25 5-YR AVG 7.5 188 NA

ANNUAL H1H 0.90 257990.89 4638691.04 92.70 2012 1 100 25
1-HR H1H (5YA) 65.45 266600.00 4634750.00 228.16 5-YR AVG 7.5 188 NA

ANNUAL H1H 0.91 257990.89 4638691.04 92.70 2012 1 100 25
1-HR H1H 862.94 266600.00 4634800.00 231.76 15081901 2000 40000 NA
8-HR H1H 102.36 258100.00 4638300.00 113.64 15021516 500 10000 NA
24-HR H1H 2.11 257865.96 4638508.24 102.25 14120724 5 150 30

ANNUAL H1H 0.19 258015.58 4638658.55 94.50 2013 1 NA 17
24-HR H1H (5YA) 1.80 258015.58 4638658.55 94.50 5-YR AVG 1.2 35 NA

ANNUAL H1H (5YA) 0.17 257990.89 4638691.04 92.70 5-YR AVG 0.2 12 NA
24-HR H1H 2.11 257865.96 4638508.24 102.25 14120724 1.2 NA 9

ANNUAL H1H 0.19 258015.58 4638658.55 94.50 2013 0.2 NA 4
1-HR H1H (5YA) 1.80 266650.00 4634850.00 239.43 5-YR AVG 7.8 196 NA
3-HR H1H 1.29 257900.00 4638400.00 108.96 14061703 25 1300 512
24-HR H1H 0.63 257865.96 4638508.24 102.25 14120724 5 365 91

ANNUAL H1H 0.05 258015.58 4638658.55 94.50 2013 1 80 20

NTE Killingly Energy Center - Cumulative Impacts

UTM-E (m) UTM-N (m)
NO2 (SS) 1-HR H8H (5YA) 8.73 84.6 93.3 257900.00 4638400.00 108.96 5-YR AVG 188 NA

NO2 (SU/SD) 1-HR H8H (5YA) 50.32 84.6 134.9 265950.00 4638500.00 226.01 5-YR AVG 188 NA
PM2.5 (NAAQS) 24-HR H8H (5YA) 1.46 18.0 19.5 258015.58 4638658.55 94.50 5-YR AVG 35 NA

PM2.5 (PSD) 24-HR H2H 1.98 NA NA 257887.09 4638508.10 103.33 13110324 NA 9
Note: Cumulative Impacts reported for all pollutants, receptors, and time periods for which the Project has a significant impact

GAS Cold Start / GAS Case 1
GAS Cold Start / GAS Case 40
GAS Cold Start
GAS Case 36

ULSD Cold Start
ULSD Case 4 / GAS Cas 1
ULSD Case 25

ULSD Cold Start / ULSD Case 15 / GAS Case 1
ULSD Cold Start / ULSD Case 15
ULSD Cold Start / ULSD Case 15, GAS Case 1

Averaging 
Period

Project 
Maximum 

Impact (SIL) 
(µg/m³)Rank for SIL

PSD 
(µg/m³)Worst Case Turbine Load Scenario

ULSD Hot start / ULSD Case 15
ULSD Cold Start / ULSD Case 4
ULSD Cold Start
ULSD Cold Start / ULSD Case 4 / GAS Cas 1

PM2.5 (PSD)

Maximum Impact Receptor 
Location

PM2.5

ULSD Cold Start / ULSD Case 15, GAS Case 1
ULSD Hot start / ULSD Case 15

Pollutant
Averaging 

Period Rank

Cumulative 
Maximum 

Impact 
(NAAQS) 
(µg/m³)

Maximum Impact Receptor 
Location

Elevation (m)

Maximum 
Impact Date 

(YYMMDDHH)
NAAQS 
(µg/m³)

PSD 
(µg/m³)

Ambient 
Background 

(µg/m³)

Cumulative 
Impact + 
Ambient 

Background 
(µg/m³)

Pollutant

Maximum 
Impact Date 

(YYMMDDHH)Elevation (m)
NAAQS 
(µg/m³)SIL (µg/m³)

PM10

CO

NO2 (SUSD)

NO2 (SS)

SO2



Killingly Energy Center Ambient Air Quality Analysis – May 2016

APPENDIX D: BACKGROUND INVENTORY SOURCE DATA



Killingly Energy Center – Background Source Inventory for Cumulative Modeling 
Assessment

As described Section 3.11, the proposed Project has significant predicted impact concentrations for 1-hour 
NO2 and 24-hour PM2.5. The predicted significant impact area (SIA) is 12.06 kilometers (km) for NO2,  0.54 
km for PM2.5, and 0.73 km for PM2.5 PSD Increment. Therefore, cumulative modeling with other 
regional sources has been conducted. CTDEEP guidance, based on distance and actual annual 
emissions levels, was used to determine the final set of inventory sources for the cumulative modeling 
assessment. The CTDEEP guidance criteria for background source selection is summarized below:

For NAAQS modeling:

o All stacks with actual emissions of >15 tons per year (tpy) of a given pollutant that fall

within the radius of significance of the subject source for the pollutant;

o

and

o

All sources retrieved above should be modeled at their allowable emission rate for all short term

averaging times. Source can be modeled at their actual emission rates for annual average

modeling.

For PSD increment tracking:

o All sources affecting the PSD increment (defined in RCSA sections 22a-174-3a(k)(5)

and 22a-174-3a(k)-174-2a(k)(6)) that fall within the radius of significance of the subject

source for the applicable pollutant;

o

within 20 km of the subject source; and

o

within 50 km of the subject source.

For Connecticut, the source inventory was based on the CTDEEP Radius Search Tool for 2008 Air

Emissions Inventory Data, provided by CTDEEP. The Radius Search Tool was used to determine the

potential inventory of sources located within 50 km of the Project. For the neighboring states of

Massachusetts and Rhode Island, emissions inventory data provided by MADEP and RIDEM.

Five background NOX sources met the CTDEEP criteria for inclusion in the cumulative NO2 NAAQS

analysis, and two background sources of PM2.5 met the criteria for inclusion in the cumulative modeling

assessment for NAAQS. The PSD baseline trigger date for PM2.5 is October 20, 2010. Therefore, sources

that commence construction after that date could potentially consume increment. In addition to the

proposed project, two new sources proposed nearby in Rhode Island were considered (the Algonquin Gas

Compressor Station Expansion project and the Clean River Energy Center project, both in Burrillville, RI).

As shown below, only the proposed Invenergy facility meets the CTDEEP criteria to be included in the PM2.5

PSD Increment analysis (the Algonquin PM emissions are less than 50 tpy). Note that there is no PSD

increment for 1-hour NO2.



The sources modeled cumulatively with the Project are as follows:

NO2 NAAQS Modeling

Lake Road Generating Co., LLC, Killingly Connecticut - Distance from Project = 2.0 km

o Combustion Turbine #1, Actual NOx = 20.6 tpy

o Combustion Turbine #2, Actual NOx = 30.0 tpy

o Combustion Turbine #3, Actual NOx = 26.6 tpy

Exeter Energy L.P., Sterling Connecticut - Distance from Project = 18.7 km

o Standard Kessl Inc./Blr #1, Actual NOx = 45.8 tpy

o Standard Kessl Inc./Blr #2, Actual NOx = 50.8 tpy

Wheelabrator Millbury, Inc., Millbury Massachusetts - Distance from Project = 41.4 km

o B&W Incinerator #1 / #2, Actual NOx = 824 tpy

Algonquin Gas Compressor Station, Burrillville, Rhode Island - Distance from Project = 17.7 km -

Existing and Proposed Expansion

o Actual NOx = 18.0 tpy

o Proposed Emission Increases NOx = 18.0 tpy

o Three Clark TLA-8 Engines (existing)

o Five Combustion Turbines (3 existing / 1 proposed)

Invenergy Clean River Energy Center, Burrillville, Rhode Island – (Proposed Project)

Distance from Project = 17.7 km

o Potential NOx = 286.6 tpy, Potential PM2.5 = 196.8 tpy

o Two Combined Cycle Combustion Turbines

PM2.5 Modeling

Lake Road Generating Co., LLC, Killingly Connecticut - Distance from Project = 2.0 km

(PM2.5 NAAQS only, constructed before PSD baseline date)

o Combustion Turbine #1, Actual PM2.5 = 23.1 tpy

o Combustion Turbine #2, Actual PM2.5 = 12.5 tpy

o Combustion Turbine #3, Actual PM2.5 = 9 tpy
Note that the Lake Road Generating facility no longer technically meets the criteria for inclusion in the
cumulative PM2.5 analysis since it falls outside of the updated significant impact area (SIA).  However, the
facility is included in the analysis due to its relatively close proximity to the Project and for consistency with
the previous analysis.

Invenergy Clean River Energy Center, Burrillville, Rhode Island (Proposed Project)-Distance from 
Project = 17.7 km Proposed

(PM2.5 NAAQS and PSD)
o Distance from Project = 17.7 km,

o Potential PM2.5 = 196.8 tpy

o Two Combined Cycle Combustion Turbines

One additional source, the Griswold Rubber Co., located 16.9 km from the Project, was identified by the 
DEEP Radius Search Tool as potentially needing to be included in the cumulative NO2 NAAQS analysis 
with actual NOX emissions listed as 30.5 tpy. However, potential NOX emissions for this source were listed 
as only 4.4. tpy. Follow up with the CTDEEP (Jared Millay) confirmed that the facility currently operates 
under a General Permit to Limit Potential to Emit (GPLPE) permit that limits potential NOX emissions to 4.4 
tpy. Therefore, this source was excluded from the analysis

Detailed emissions and stack parameter data for these sources are provided in the table below.

Note that the Gas Compressor Station facility no longer technically meets the criteria for inclusion in the cumulative NO2 
analysis since it falls outside of the updated significant impact area (SIA).  However, the facility is conservatively included 
in the analysis for consistency with the previous analysis.



Killingly Energy Center - Modeled Source Parameters for the Background Inventory Sources
UTM

Easting

UTM

Northing

Base

Elevation

Stack

Height

Temperat

ure

Exit

Velocity

Stack

Diameter
m m ft ft K m/s ft 1-HR NO2 24-HR PM2.5

Turbine 1 259783.06 4639806.86 315 165 364.26 15.86 18.00 6.590 10.823
Turbine 2 259780.09 4639748.48 315 165 364.26 15.86 18.00 6.590 10.823
Turbine 3 259776.91 4639690.27 315 165 364.26 15.86 18.00 6.590 10.823

Exeter Energy L.P. Boiler 1, 2 265300.91 4621670.51 565 196 355.37 8.12 8.00 5.541 NA
Wheelabrator Millbury, Inc. Incinerator 1, 2 271605.14 4677996.46 496 365 429.10 23.08 10.00 26.770 NA

RICE 1 271650.08 4649864.07 572.51 54.46 725.00 25.00 2.49 3.830 NA
RICE 2 271658.76 4649868.72 572.51 54.46 725.00 25.00 2.49 3.830 NA
RICE 3 271667.48 4649873.47 572.51 54.46 725.00 25.00 2.49 3.830 NA
Turbine 1 (existing) 271675.10 4649877.80 572.51 54.46 723.00 59.50 3.28 0.730 NA
Turbine 2 (existing) 271683.30 4649882.60 572.51 54.46 723.00 59.50 3.28 0.730 NA
Turbine 3 (existing) 271613.80 4649863.10 572.51 55.12 755.00 15.78 9.02 0.590 NA
Turbine 4 (proposed) 271577.60 4649843.00 572.51 55.12 755.00 15.78 9.02 0.590 NA
Turbine 5 (proposed) 271669.29 4649858.42 572.51 60.37 763.00 70.72 6.89 0.380 NA
Turbine 1 (NO2) 271725.83 4649606.72 570.01 200.00 366.50 17.71 22.01 6.170 NA
Turbine 2 (NO2) 271818.60 4649661.23 570.01 200.00 366.50 17.71 22.01 6.170 NA
Turbine 1 (PM2.5) 271725.83 4649606.72 570.01 200.00 395.90 15.43 22.01 NA 8.520
Turbine 2 (PM2.5) 271818.60 4649661.23 570.01 200.00 395.90 15.43 22.01 NA 8.520

Emission Rate (g/s)

Lake Road Generating Co.,
LLC

Algonquin/Spectra Gas
Compressor Station

Invenergy Clean River
Energy Center

Facility Source ID



Killingly Energy Center Ambient Air Quality Analysis – May 2016

APPENDIX E: VISCREEN ANALYSIS



 
               Visual Effects Screening Analysis for 
                 Source: Killingly Energy Center  
                 Class I Area: Lye Brook NWA            
 
 
                 ***   Level-1 Screening   *** 
 Input Emissions for  
 
    Particulates    28.60  LB /HR  
    NOx (as NO2)    47.20  LB /HR  
    Primary NO2      0.00  LB /HR  
    Soot             0.00  LB /HR  
    Primary SO4      0.00  LB /HR  
   
 
     **** Default Particle Characteristics Assumed 
 
               Transport Scenario Specifications: 
 
     Background Ozone:                 0.04 ppm 
     Background Visual Range:         40.00 km 
     Source-Observer Distance:       160.00 km 
     Min. Source-Class I Distance:   160.00 km 
     Max. Source-Class I Distance:   170.00 km 
     Plume-Source-Observer Angle:     11.25 degrees 
     Stability:   6 
     Wind Speed:   1.00 m/s 
 
                            R E S U L T S 
 
 Asterisks (*) indicate plume impacts that exceed screening criteria 
 
          Maximum Visual Impacts INSIDE  Class I Area 
           Screening Criteria ARE NOT Exceeded 
                                     Delta E       Contrast 
                                   ===========   ============ 
 Backgrnd Theta Azi Distance Alpha Crit  Plume   Crit  Plume 
 ======== ===== === ======== ===== ====  =====   ====  ===== 
  SKY      10.  84.  160.0    84.  2.00  0.016   0.05  0.000  
  SKY     140.  84.  160.0    84.  2.00  0.003   0.05  0.000  
  TERRAIN  10.  84.  160.0    84.  2.00  0.001   0.05  0.000  
  TERRAIN 140.  84.  160.0    84.  2.00  0.000   0.05  0.000  
   
 
          Maximum Visual Impacts OUTSIDE Class I Area 
           Screening Criteria ARE NOT Exceeded 
                                     Delta E       Contrast 
                                   ===========   ============ 
 Backgrnd Theta Azi Distance Alpha Crit  Plume   Crit  Plume 
 ======== ===== === ======== ===== ====  =====   ====  ===== 
  SKY      10.  70.  152.1    99.  2.00  0.017   0.05  0.000  
  SKY     140.  70.  152.1    99.  2.00  0.003   0.05  0.000  
  TERRAIN  10.  65.  149.3   104.  2.00  0.002   0.05  0.000  
  TERRAIN 140.  65.  149.3   104.  2.00  0.000   0.05  0.000 



Killingly Energy Center

APPENDIX F: DETAILED CALCULATIONS FOR IMPACTS TO SOILS



NTE Killingly Energy Center
Soils Screening Assessment - Updated 11/2017

Ambient Temperature (°F):
Case #: 1 2 4 5 36 37 39 40 33 34 35 2 3 4 28 14 15 25 29 30
Fuel
GT Operating Load 100% 100% 75% 55% 100% 100% 75% 50% 100% 75% 60% 100% 75% 60% 100% 75% 60% 100% 75% 60%
Fuel Heating Value, Btu/lb  (HHV) 22,112 22,112 22,112 22,112 22,112 22,112 22,112 22,112 22,112 22,112 22,112 19,594 19,594 19,594 19,594 19,594 19,594 19,594 19,594 19,594
Evaporative Cooler Status (On or Off) ON ON OFF OFF ON ON OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF
Duct Burner Status ON OFF Off Off ON OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF
Inlet Fogger State (On or Off) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ambient Relative Humidity, % 45 45 45 45 60 60 60 60 100 45 45 45 45 45 60 60 60 100 100 100

Exhaust velocity (m/s) 20.70 20.98 16.59 14.48 22.01 21.97 17.88 14.55 21.82 20.65 17.47 21.64 17.37 14.64 23.77 18.60 16.35 22.81 22.48 19.04
Exhaust temperature (K) 352.59 358.15 352.59 352.59 352.59 352.59 352.59 352.59 352.59 352.59 353.15 370.37 364.26 358.71 365.93 359.26 355.37 364.82 365.37 361.48

Arsenic 1.03E-05 0 0 0 9.27E-06 0 0 0 0 0 0 0 1.29E-05 0 1.76E-05 1.42E-05 1.26E-05 1.76E-05 1.61E-05 1.38E-05
Beryllium 6.17E-07 0 0 0 5.56E-07 0 0 0 0 0 0 0 8.69E-05 0 1.18E-04 9.58E-05 8.50E-05 1.18E-04 1.08E-04 9.27E-05
Cadmium 5.66E-05 0 0 0 5.10E-05 0 0 0 0 0 0 0 1.43E-06 0 1.95E-06 1.58E-06 1.40E-06 1.95E-06 1.78E-06 1.53E-06
Chromium 7.20E-05 0 0 0 6.49E-05 0 0 0 0 0 0 0 3.47E-03 0 4.73E-03 3.83E-03 3.40E-03 4.73E-03 4.33E-03 3.70E-03
Cobalt 4.22E-06 0 0 0 3.80E-06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Lead 2.37E-04 2.12E-04 1.63E-04 1.35E-04 2.50E-04 2.28E-04 1.78E-04 1.39E-04 2.31E-04 2.08E-04 1.58E-04 2.12E-04 2.95E-04 1.63E-04 4.02E-04 3.25E-04 2.88E-04 4.02E-04 3.67E-04 3.15E-04
Manganese 1.90E-05 0 0 0 1.72E-05 0 0 0 0 0 0 0 5.06E-05 0 6.89E-05 5.57E-05 4.95E-05 6.89E-05 6.30E-05 5.39E-05
Mercury 1.29E-05 0 0 0 1.16E-05 0 0 0 0 0 0 0 2.86E-06 0 3.90E-06 3.16E-06 2.80E-06 3.90E-06 3.57E-06 3.06E-06
Nickel 1.08E-04 0 0 0 9.74E-05 0 0 0 0 0 0 0 4.14E-04 0 5.64E-04 4.56E-04 4.05E-04 5.64E-04 5.16E-04 4.42E-04
Selenium 1.23E-06 0 0 0 1.11E-06 0 0 0 0 0 0 0 7.16E-05 0 9.76E-05 7.89E-05 7.01E-05 9.76E-05 8.92E-05 7.64E-05

Annual 0.03 0.02 0.03 0.04 0.02 0.02 0.03 0.04 0.03 0.03 0.03 0.02 0.03 0.03 0.02 0.03 0.03 0.02 0.02 0.03

Arsenic 2.72E-07 0 0 0 2.31E-07 0 0 0 0 0 0 0 3.63E-07 0.00E+00 3.62E-07 3.91E-07 4.05E-07 3.80E-07 3.51E-07 3.64E-07
Beryllium 1.63E-08 0 0 0 1.39E-08 0 0 0 0 0 0 0 2.44E-06 0.00E+00 2.44E-06 2.64E-06 2.73E-06 2.56E-06 2.37E-06 2.45E-06
Cadmium 1.50E-06 0 0 0 1.27E-06 0 0 0 0 0 0 0 4.03E-08 0.00E+00 4.02E-08 4.35E-08 4.50E-08 4.23E-08 3.90E-08 4.04E-08
Chromium 1.91E-06 0 0 0 1.62E-06 0 0 0 0 0 0 0 9.76E-05 0.00E+00 9.75E-05 1.05E-04 1.09E-04 1.02E-04 9.46E-05 9.80E-05
Cobalt 1.12E-07 0 0 0 9.48E-08 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Lead 6.29E-06 5.26E-06 5.28E-06 4.97E-06 6.24E-06 5.68E-06 5.39E-06 5.09E-06 5.82E-06 5.51E-06 4.86E-06 4.63E-06 8.29E-06 5.63E-06 8.28E-06 8.95E-06 9.26E-06 8.70E-06 8.03E-06 8.33E-06
Manganese 5.04E-07 0 0 0 4.28E-07 0 0 0 0 0 0 0 1.42E-06 0.00E+00 1.42E-06 1.53E-06 1.59E-06 1.49E-06 1.38E-06 1.43E-06
Mercury 3.41E-07 0 0 0 2.89E-07 0 0 0 0 0 0 0 8.06E-08 0.00E+00 8.05E-08 8.70E-08 8.99E-08 8.45E-08 7.80E-08 8.09E-08
Nickel 2.86E-06 0 0 0 2.43E-06 0 0 0 0 0 0 0 1.16E-05 0.00E+00 1.16E-05 1.26E-05 1.30E-05 1.22E-05 1.13E-05 1.17E-05
Selenium 3.27E-08 0 0 0 2.78E-08 0 0 0 0 0 0 0 2.01E-06 0.00E+00 2.01E-06 2.17E-06 2.25E-06 2.11E-06 1.95E-06 2.02E-06

Killingly Energy Center - Soils Impact Screening Assessment

Trace Element

Annual 
Concentra-

tion 
(ug/m3)

Maximum 
Project 

Deposited 
Soil 

Concentra-
tion 

(ppmw)

Soil 
Screening 

Criteria 
(ppmw)

Percent of 
Soil 

Screening 
Criteria

Average 
Soil 

Concentra-
tion 

(ppmw)
Percent 
Increase

Soil 
Concentra-
tion Ratio

Plant 
Tissue 

Concentra-
tion Criteria 

(ppmw)

Plant 
Screening 

Criteria 
(ppmw)

Percent of 
Plant 

Screening 
Criteria

Arsenic 4.05E-07 1.16E-04 3 0.00% 6 0.00% 0.14 1.62E-05 0.25 0.01%
Beryllium 2.73E-06 7.82E-04 NA NA 6 0.01% NA NA NA NA
Cadmium 1.50E-06 4.30E-04 2.5 0.02% 0.06 0.72% 10.7 4.60E-03 3 0.15%
Chromium 1.09E-04 3.12E-02 8.4 0.37% 100 0.03% 0.02 6.25E-04 1 0.06%
Cobalt 1.12E-07 3.20E-05 NA NA 8 0.00% 0.11 3.52E-06 19 0.00%
Lead 9.26E-06 2.65E-03 1000 0.00% 10 0.03% 0.45 1.19E-03 126 0.00%
Manganese 1.59E-06 4.55E-04 2.5 0.02% 850 0.00% 0.066 3.00E-05 400 0.00%
Mercury 3.41E-07 9.76E-05 455 0.00% 0.1 0.10% 0.5 4.88E-05 NA NA
Nickel 1.30E-05 3.72E-03 500 0.00% 40 0.01% 0.045 1.68E-04 60 0.00%
Selenium 2.25E-06 6.44E-04 13 0.00% 0.5 0.13% 1 6.44E-04 100 0.00%

Scaled Impacts (ug/m3)

MODELING RESULTS
AERMOD Unit Impacts (ug/m3 per g/s)

MODELING INPUTS

EMISSION RATES (g/s)

Natural Gas ULSD

100 59 -10 100 59 -10



Environmental Overview

STACK PARAMETERS FORM



1

From: Babcock, Steven

Sent: Monday, December 04, 2017 10:37 AM

To: Grillo, James

Cc: Gresock, Lynn

Subject: RE: NTE Minor Modification

Attachments: NTE KEC Attachment E211 - Stack Parameters 12042017.pdf

Jim, 

Attached is the Stack Parameter form (DEEP-NSR-APP-211) for the minor modification application submitted for the 
Killing Energy Center to change the combustion turbine model to a Mitsubishi Model M501JAC combustion turbine 
generator (CTG). 

Let me know if you have any questions. 

Steve

Steven J. Babcock, P.E. | Consulting Engineer 

Direct: 617.443.7533 | Cell: 617.758.9311 | Fax: 617.737.3480  

Steven.J.Babcock@tetratech.com

Tetra Tech

160 Federal St., 3rd Floor | Boston, MA 02110 | www.tetratech.com

PLEASE NOTE:  This message, including any attachments, may include confidential and/or inside information. Any distribution or use of this 

communication by anyone other than the intended recipient is strictly prohibited and may be unlawful. If you are not the intended recipient, please notify 

the sender by replying to this message and then delete it from your system.  

From: Gresock, Lynn  
Sent: Friday, December 01, 2017 3:59 PM 
To: Babcock, Steven <Steven.Babcock2@tetratech.com>; Guertin, Ted <Ted.Guertin@tetratech.com> 
Subject: Fwd: NTE Minor Modification 

Sent from my iPhone 

Begin forwarded message: 

From: "Grillo, James" <James.Grillo@ct.gov> 
Date: December 1, 2017 at 3:58:33 PM EST 
To: "'Gresock, Lynn'" <Lynn.Gresock@tetratech.com> 
Subject: NTE Minor Modification

Lynn, 

I need the Stack Parameter form DEEP-NSR-APP-211. 

Thanks, 

Jim 



Attachment E211: Stack and Building Parameters Supplemental Application Form 
 
 
Applicant Name: NTE Connecticut, LLC (Mitsubishi CTG)  
 
Complete this form in accordance with the instructions (DEEP-NSR-INST-211) to ensure the proper handling of your application. Print or type unless 
otherwise noted. 
 
Complete this supplemental application form to provide the stack and building parameter information for all units that are part of this application package. 
 
Questions? Visit the Air Permitting web page or contact the Air Permitting Engineer of the Day at 860-424-4152. 
 
Part I.  Stack Parameters Summary 

Stack 
No. 

Unit 
No.(s) 

Control 
Equipment 

No.(s) 

Stack 
Height 
(feet) 

Stack 
Diameter 

(feet) 

Stack Exit Temp 
(oF) 

Stack Exhaust Flow 
Rate (ACFM) Stack Exit  

Direction 
(H or V) 

Rain 
Hat 

(Y or N) 

Stack 
Lining 

Material 

Stack 
Distance to 

Nearest 
Property 

Line 
(feet) 

Max Min Max Min 

1 CT/DB SCR/O 150 22.0 207 175 1.8E6 1.1E6 V N Metal 425 

2 AB N/A 90 4.0 300 N/A 20500 N/A V N Metal 430 

3 EG N/A 25 1.17 840 N/A 6,600 N/A V N Metal 440 

4 FP N/A 20 1.0 961 N/A 1,100 N/A V N Metal 130 

5 GH N/A 20 1.0 250 N/A 2,700 N/A V N Metal 345 

                                                                              

 
  Check here if additional sheets are necessary, and label and attach them to this sheet.

 
Bureau of Air Management 
DEEP-NSR-APP-211 1 of 3 Rev. 03/29/13 

http://www.ct.gov/deep/lib/deep/Permits_and_Licenses/Air_Emissions_Permits/stack-inst-211.pdf
http://www.ct.gov/deep/airpermits


Part II.  Building Parameters Summary  

Complete this Part if a Stack Height Review or Screening Ambient Air Quality Analysis is required. This Part is not required for sources performing a 
Refined Modeling Analysis. 

Building 
No. 

Building Description 
Building 
Height 

(H) 
(feet) 

Building 
Length  

(L) 
(feet) 

Building 
Width  

(W) 
(feet) 

Building Distance to Building 
Distance to 

Nearest 
Property Line 

(feet) 
Stack No. 

     
Stack No. 

     
Stack No. 

     
Stack No. 

     

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

 
  Check here if additional sheets are necessary, and label and attach them to this sheet.

 
Bureau of Air Management 
DEEP-NSR-APP-211 2 of 3 Rev. 03/29/13 



Part III.  Attachment 
Please check the attachments being submitted as verification that all applicable attachments have been submitted with this application form.  When 
submitting such documents, please label the documents as indicated in this Part (e.g., Attachment E211-A, etc.) and be sure to include the applicant’s 
name. 

 Attachment E211-A: Plot Plan – Submit a detailed plot plan of the facility with all structures, stack locations, and property lines clearly delineated.  In 
addition you may submit sketches, aerial photos, or other site plans to aid in the identification of buildings listed in Part II and 
their locations with respect to the stacks listed in Part I. REQUIRED 

 

 
Bureau of Air Management 
DEEP-NSR-APP-211 3 of 3 Rev. 03/29/13 



Environmental Overview

                         DISPERSION MODELING UPDATE



MEMO 

TETRA TECH 

To: James Grillo, Connecticut Department of Energy and Environmental Protection  

From: Steven Babcock, Lynn Gresock 

Date: January 12, 2018  

Subject: Killingly Energy Center: Minor Adjustments to Dispersion Modeling 

A Minor Modification Application for Stationary Sources of Air Pollution Permit No.089-0107 to construct and 

operate for the proposed Killingly Energy Center (KEC) located in Killingly, Connecticut – submitted by NTE 

Connecticut, LLC (NTE) on November 22, 2017 – has been found complete and is under technical review by 

the Connecticut Department of Energy and Environmental Protection (DEEP).   

As the final internal grading plan was completed, NTE identified the need to shift certain storage tanks, 

resulting in some additional minor adjustments to the layout in that area. This includes relocation of the 

emergency fire pump engine (an emission source) as well as: the ultra-low sulfur distillate storage tank; the 

raw/fire water tank; the demineralized water storage tank; and the water treatment building. Although these 

changes are minor in nature, the dispersion modeling has been updated to confirm that no material change in 

KEC-related impacts will result. There are no changes to the emission source parameters proposed.   

The revised site configuration results in minimal change to the modification application.  Attachment A includes 

the single affected form (E211) revised to reflect the distance to property line for the emergency fire pump 

engine stack. 

The same modeling procedures documented in the modeling report dated November 22, 2017 were used. 

Therefore, the revised air dispersion modeling analysis presents only the revised inputs and results, as 

applicable, to account for the changes described above.  The revised modeling results confirm that no material 

change in KEC-related impacts will result from the updated site configuration. The revised pages of the 

Ambient Air Quality Analysis report are provided in Attachment B and include the following: 

 Table 2: Stack Characteristics 

 Table 8: Maximum Predicted Impact Concentrations 

 Table 9: Cumulative NAAQS Compliance Assessment 

 Table 10: Cumulative PSD Increment Compliance Assessment 

 Table 11: Predicted Air Quality Impacts Compared to NO2 Vegetation Impact Thresholds 

 Table 12: Predicted Air Quality Impacts Compared to CO Vegetation Impact Thresholds 

 Table 13: Predicted Air Quality Impacts Compared to SO2 and PM10 Vegetation Impact Thresholds 

 Table 14: Soils Impact Screening Assessment 

 Updated Appendix B: FACILITY LAYOUT DIAGRAMS AND BPIP DATA 
o Figure L-B: Buildings, Structures, and Stacks Input to AERMOD 
o BPIP Input 
o BPIP Output 

 Updated Appendix C: DETAILED AERMOD RESULTS SUMMARY  
o Killingly Energy Center – Detailed Results Table 
o Killingly Energy Center – Cumulative Impacts 

 Updated Appendix F: DETAILED CALCULATIONS FOR IMPACTS TO SOILS 
o Killingly Energy Center – Soils Screening Assessment 

 



TETRA TECH 

ATTACHMENT A: UPDATED PERMIT APPLICATION FORM 



Bureau of Air Management 
DEEP-NSR-APP-211 1 of 3 Rev. 03/29/13 

Attachment E211: Stack and Building Parameters Supplemental Application Form

Applicant Name: NTE Connecticut, LLC (Mitsubishi CTG) 

Complete this form in accordance with the instructions (DEEP-NSR-INST-211) to ensure the proper handling of your application. Print or type unless 
otherwise noted. 

Complete this supplemental application form to provide the stack and building parameter information for all units that are part of this application package. 

Questions? Visit the Air Permitting web page or contact the Air Permitting Engineer of the Day at 860-424-4152.

Part I.  Stack Parameters Summary

Stack 
No. 

Unit 
No.(s) 

Control 
Equipment 

No.(s) 

Stack 
Height 
(feet) 

Stack 
Diameter 

(feet) 

Stack Exit Temp 
(oF) 

Stack Exhaust Flow 
Rate (ACFM) Stack Exit  

Direction
(H or V) 

Rain 
Hat 

(Y or N)

Stack 
Lining 

Material 

Stack 
Distance to 

Nearest 
Property 

Line 
(feet)

Max Min Max Min 

1 CT/DB SCR/O 150 22.0 207 175 1.8E6 1.1E6 V N Metal 425

2 AB N/A 90 4.0 300 N/A 20500 N/A V N Metal 430

3 EG N/A 45 1.17 840 N/A 6,600 N/A V N Metal 440

4 FP N/A 20 1.0 961 N/A 1,100 N/A V N Metal 140

5 GH N/A 20 2.0 250 N/A 2,700 N/A V N Metal 345

  Check here if additional sheets are necessary, and label and attach them to this sheet.



Bureau of Air Management 
DEEP-NSR-APP-211 2 of 3 Rev. 03/29/13 

Part II.  Building Parameters Summary

Complete this Part if a Stack Height Review or Screening Ambient Air Quality Analysis is required. This Part is not required for sources performing a 
Refined Modeling Analysis. 

Building 
No. 

Building Description 

Building 
Height 

(H) 
(feet) 

Building 
Length  

(L) 
(feet) 

Building 
Width  

(W) 
(feet) 

Building Distance to 
Building 

Distance to 
Nearest 

Property Line 
(feet)

Stack No. Stack No. Stack No. Stack No. 

  Check here if additional sheets are necessary, and label and attach them to this sheet.



Bureau of Air Management 
DEEP-NSR-APP-211 3 of 3 Rev. 03/29/13 

Part III.  Attachment

Please check the attachments being submitted as verification that all applicable attachments have been submitted with this application form.  When 
submitting such documents, please label the documents as indicated in this Part (e.g., Attachment E211-A, etc.) and be sure to include the applicant’s 
name. 

 Attachment E211-A: Plot Plan – Submit a detailed plot plan of the facility with all structures, stack locations, and property lines clearly delineated.  In 
addition you may submit sketches, aerial photos, or other site plans to aid in the identification of buildings listed in Part II and 
their locations with respect to the stacks listed in Part I. REQUIRED



TETRA TECH 

ATTACHMENT B: REVISED AMBIENT AIR QUALITY ANALYSIS REPORT PAGES 



TETRA TECH 

Table 2. Stack Characteristics 

Source UTM* E (m) UTM N (m) 

Base Elevation 

(feet) 

Stack Height 

(feet) 

Stack Diameter 

(feet) 

HRSG Stack 257865.36 4638681.24 318 150 22.0 

Auxiliary Boiler 257876.13 4638694.43 318 90 4.0 

Emergency Generator 257933.57 4638588.97 318 45 1.17 

Fire Pump 257859.3 4638574.17 318 20 1.0 

Gas Dew Point Heater 257881.81 4638594.65 318 20 2.0 

*UTM = Universal Transverse Mercator



TETRA TECH 

Table 8. Maximum Predicted Impact Concentrations 

Pollutant 
Averaging 

Period 
Rank Basis for 

SIL Assessment 

Impact 
Concentration 

(µg/m3) 
SIL 

(µg/m3) 
Extent of SIA

(km) 
NAAQS  
(µg/m3) 

PSD Class II 
Increment 

(µg/m3) 

NO2 

(Normal 
Load) 

1-hour H1H (5-year Average) 11.23 7.5 12.1 188 NA 

Annual H1H 0.97 1 NA 100 25 

NO2

(SUSD) 

1-hour H1H (5-year Average) 65.45 NA NA 188 NA 

Annual H1H 0.98 NA NA 100 25 

CO 
1-hour H1H 860.91 2,000 NA 40,000 NA 

8-hour H1H 101.45 500 NA 10,000 NA 

PM10

24-hour H1H 2.19 5 NA 150 30 

Annual H1H 0.18 1 NA NA 17 

PM2.5 

(NAAQS)

24-hour H1H (5-year Average) 1.73 1.2 0.5 35 NA 

Annual H1H (5-year Average) 0.17 0.2 NA 12 NA 

PM2.5 

(PSD)

24-hour H1H 2.19 1.2 0.7 NA 9 

Annual H1H 0.18 0.2 NA NA 4 

SO2

1-hour H1H (5-year Average) 1.79 7.8 NA 196 NA 

3-hour H1H 1.32 25 NA 1300 512 

24-hour H1H 0.63 5 NA 365 91 

Annual H1H 0.05 1 NA 80 20 

Notes:  
Maximum highest first highest (H1H) concentrations are used for comparison with the SILs. Impact concentrations are based on maximum predicted across 
the range of 5 years modeled for all pollutants except PM2.5 (both annual and 24-hour), NO2 (1-hour only), and SO2 (1-hour only), which are based on the 
maximum  
5-year average H1H values. NO2 concentrations assume NOx to NO2 conversion in accordance with the ARM2 NO2/NO2 ratio curve (with a minimum ratio of 
0.5 and a maximum ratio of 0.9). PM2.5 SIL assessment relative to PSD increment compliance is based on H1H concentrations prediction over the range of 5 
years modeled, rather than the 5-year average concentrations that are used for the NAAQS assessment. 

SIA = Significant Impact Area, defined as a circle with a radius equal to the distance to the furthest receptor for which the maximum predicted impact 
exceeds the SIL. 
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Table 9. Cumulative NAAQS Compliance Assessment 

Pollutant
Averaging 

Period 

Rank Basis 
for NAAQSL 
Assessment

Cumulative 
Impact 

Concentration
(µg/m3) 

Ambient 
Background

(µg/m3) 

Total 
Impact Plus 
Background

(µg/m3) 
NAAQS
(µg/m3) 

NO2

(Normal 
Load) 

1-Hour 
H8H (5-year 

Average) 8.3 84.6 92.9 188 

NO2 

(SUSD) 
1-Hour 

H8H (5-year 
Average) 

50.3 
84.6 

134.9 
188 

PM2.5 24-hour 
H8H (5-year 

Average) 
1.4 

18 
19.4 

35 

Notes:  

• Total cumulative impact concentrations based on consideration of all receptors and time 
periods where the Facility has a predicted significant impact concentration (based on 5-year 
average maximum H1H for 1-hour NO2 and 24-hour PM2.5).  

• NO2 concentrations assume NOX to NO2 conversion in accordance with the ARM2 NO2/NO2

ratio curve (with a minimum ratio of 0.5 and a maximum ratio of 0.9).  

• Assessment of the 1-hour NO2 NAAQS for the transient turbine SUSD conditions consists of 
adding ambient background to Facility-only concentrations. 

Table 10. Cumulative PSD Increment Compliance Assessment 

Pollutant Averaging Period 

Total Increment 
Consumption1 

(µg/m3) 

Maximum Allowable PSD 
Increment 

(µg/m3) 

PM2.5 24-hour 2.0 9 

1 Impact concentrations are conservatively based on the maximum highest second highest (H2H) concentration 
predicted across the range of modeled years. 
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Table 11. Predicted Air Quality Impacts Compared to NO2 Vegetation Impact Thresholds 

Averaging 
Period 

Maximum Project 
Impacts 
(µg/m3) 

Threshold for Impact to 
Vegetation 

(µg/m3) Applicability 

1-hour 65.45 66,000a Leaf Injury to plant 

2-hour 65.45 1,130b Affects to alfalfa 

Annual 0.98 
100c Protects all vegetation 

190d Metabolic and growth impact to plants 

a  “Diagnosing Injury Caused by Air Pollution”, EPA-68-02-1344, Prepared by Applied Science Associates, Inc. under 
contract to the Air Pollution Training Institute, Research Triangle Park, North Carolina. 1976. 
b   “Synergistic Inhibition of Apparent Photosynthesis Rate of Alfalfa by Combinations of SO2 and NO2” Environmental 
Science and Technology, vol. 8(6): p.574-576, 1975. The limit is based on a concentration in ambient air of 0.6 ppm 
NO2

(U 1,130 μg/m3) which was found to depress the photosynthesis rate of alfalfa during a 2-hour exposure. 
c   “Secondary National Ambient Air Quality Standard (μg/m3) which is a limit set to avoid damage to vegetation 
resulting in economic losses in commercial crops, aesthetic damage to cultivated trees, shrubs, and other ornamentals, 
and reductions in productivity, species richness, and diversity in natural ecosystems to protect public welfare (Section 
109 of the Clean Air Act). These thresholds are the most stringent of those found in the literature survey. 
d   “Air Quality Criteria for Oxides of Nitrogen,” EPA/600/8-91/049aF-cF.3v, Office of Health and Environment 
Assessment, Environmental Criteria and Assessment Office, USEPA, Research Triangle Park, NC. 1993. 

Table 12. Predicted Air Quality Impacts Compared to CO Vegetation Impact Thresholds 

Averaging 
Period 

Maximum Project 
Impacts 
(µg/m3) 

Threshold for Impact to 
Vegetation 

(µg/m3) Applicability 

1-hour 860.91 40,000a Protects all vegetation 

8-hour 

101.45 

10,000a Protects all vegetation 

Multiple day 10,000b No known effects to vegetation 

1-week 115,000c Effects to some vegetation 

Multiple week 115,000d No effect on various plant species 

a  Secondary NAAQS (μg/m3) which is a limit set to avoid damage to vegetation resulting in economic losses in 
commercial crops, aesthetic damage to cultivated trees, shrubs, and other ornamentals, and reductions in productivity, 
species richness, and diversity in natural ecosystems to protect public welfare (Section 109 of the Clean Air Act). These 
thresholds are the most stringent of those found in the literature survey. 
b  “Air Quality Criteria for Carbon Monoxide,” EPA/600/8-90/045F (NTIS PB93-167492), Office of Health and Environment Assessment, 
Environmental Criteria and Assessment Office, USEPA, Research Triangle Park, NC. 1991. Various CO concentrations were examined 
the lowest of these was 10,000 μg/m3. Concentrations this low had no effects to various plant species. For many plant species, 
concentrations as high as 230,000 μg/m3 caused no effects. The exception was legume seedlings which were found to experience 
abnormal leaf growth when exposed to CO concentrations of only 27,000 μg/m3. Also related to this family of plants, CO concentrations 
in the soil of 113,000 μg/m3 were found to inhibit nitrogen fixation. It is clear that ambient CO concentrations as low as 10,000 μg/m3 will 
not affect vegetation. 
c  “Diagnosing Injury Caused by Air Pollution”, EPA-68-02-1344, Prepared by Applied Science Associates, Inc. under contract to the Air 
Pollution Training Institute, Research Triangle Park, North Carolina. 1976. A CO concentration of 115,000 μg/m3 was found to affect 
certain plant species.  
d  “Polymorphic Regions in Plant Genomes Detected by an M13 Probe” Zimmerman, P.A., et al. 1989. Genome 32: 824-828. 
115,000 μg/m3 was the lowest CO concentration included in this study. This concentration was not found to cause a reduction in growth 
rate to a variety of plant species.
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Table 13. Predicted Air Quality Impacts Compared to SO2 and PM10 Vegetation Impact 

Thresholds 

Averaging Period 

Maximum Project 
Impacts 
(µg/m3) 

Threshold for Impact 
to Vegetation 

(µg/m3) Applicability 

SO2

1-hour SO2 1.79 131a Suggested worst-case limit 

3-hour SO2

1.32 
390b Protects SO2 sensitive species 

3-hour SO2 1,300c Protects all vegetation 

24-hour SO2 0.63 63d Insignificant effect to wheat and barley 

Annual SO2 0.05 130b Protects SO2 sensitive species 

PM10

24-hour PM10 2.19 150c Protects all vegetation 

Annual PM10 0.18 50c Protects all vegetation 

Annual PM10 579e Damage to sensitive species (fir tree) 

a. “Crop and Forest Losses due to Current and Projected Emissions from Coal-Fired Power Plants in the Ohio River 
Basin” Loucks, O.L., R.W. Miller, et al. 1980. The Institute of Ecology. In this publication, the authors propose 1-hour 
thresholds from 131 to 262 μg/m3. 

b. “Impacts of Coal-fired Power Plants on Fish, Wildlife, and their Habitats” Dvorak, A.J., et al. Argonne National 
Laboratory. Argonne, Illinois. Fish and Wildlife Service Publication No. FWS/OBS-78/29. March 1978. This document 
indicates the lowest 3-hour SO2 concentration expected to cause injury to sensitive plants growing under compromised 
conditions is approximately 390 μg/m3. Similarly, a threshold of 130 μg/m3 is suggested for chronic exposure. 

c. Secondary National Ambient Air Quality Standard (μg/m3) which is a limit set to avoid damage to vegetation resulting 
in economic losses in commercial crops, aesthetic damage to cultivated trees, shrubs, and other ornamentals, and 
reductions in productivity, species richness, and diversity in natural ecosystems to protect public welfare (Section 109 
of the Clean Air Act). These thresholds are the most stringent of those found in the literature survey. 

d. “Concurrent Exposure to SO2 and/or NO2 Alters Growth and Yield Responses of Wheat and Barley to Low 
Concentrations of O3” (New Phytologist, 118 (4). 1991. pp. 581-592). This paper indicates exposure to 63 μg/m3 of 
SO2 during the growing season had insignificant effects to wheat but did affect the weight of Barley seeds. 

e. “Responses of Plants to Air Pollution” Lerman, S.L., and E.F. Darley. 1975. “Particulates,” pp. 141-158 (Chap. 7). In 
J.B. Mudd and T.T. Kozlowski (eds.). Academic Press. New York, NY. Results of studies conducted indicated 
concluded that particulate deposition rates of 365 g/m2/yr caused damage to fir trees, but rates of 274 g/m2/year and 
400 to 600 g/m2/yr did not cause damage to vegetation. 365 g/m2/yr translates to W579 μg/m3, using a worst-case 
deposition velocity of 2 centimeters per second. 
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Table 14. Soils Impact Screening Assessment 

Pollutant 

Maximum 
Facility 

Deposited Soil 
Concentration

(ppmw) 

Soil 
Screening 

Criteria 
(ppmw) 

Percent of 
Soil 

Screening 
Criteria 

Plant Tissue 
Concentration

(ppmw) 

Plant 
Screening 

Criteria 
(ppmw) 

Percent of 
Plant 

Screening 
Criteria 

Arsenic 1.16E-04 3 0.00% 1.62E-05 0.25 0.01%

Beryllium 7.81E-04 NA NA NA NA NA

Cadmium 4.29E-04 2.5 0.02% 4.59E-03 3 0.15%

Chromium 3.12E-02 8.4 0.37% 6.24E-04 1 0.06%

Cobalt 3.20E-05 NA NA 3.52E-06 19 0.00%

Lead 2.65E-03 1000 0.00% 1.19E-03 126 0.00%

Manganese 4.54E-04 2.5 0.02% 3.00E-05 400 0.00%

Mercury 9.75E-05 455 0.00% 4.88E-05 NA NA

Nickel 3.72E-03 500 0.00% 1.67E-04 60 0.00%

Selenium 6.44E-04 13 0.00% 6.44E-04 100 0.00%

Note: Based on screening procedures described in Chapter 5 of the USEPA guidance document for soils and 
vegetation, A Screening Procedure for the Impacts of Air Pollution Sources on Plants, Soils, and Animals (USEPA 
1980). 



Killingly Energy Center Ambient Air Quality Analysis – January 2018 Update  

UPDATED APPENDIX B: FACILITY LAYOUT DIAGRAMS AND BPIP DATA  
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'Killingly Energy Center 01/2018' 
'P' 
'METERS'  1.00000000 
'UTMY'  0.0000 
26 
'FIREPUMP'  1           96.93 
    4            4.88 
            257857.93      4638575.10 
            257861.80      4638567.50 
            257858.00      4638565.56 
            257854.13      4638573.16 
'CONTROL'  1           96.93 
    4            7.92 
            257916.74      4638613.75 
            257930.37      4638620.62 
            257943.21      4638595.08 
            257929.45      4638588.26 
'EMGEN'  1           96.93 
    4            4.88 
            257932.48      4638581.55 
            257931.12      4638584.22 
            257939.00      4638588.24 
            257940.36      4638585.57 
'CTDIFF1'  1           96.93 
    4            8.71 
            257883.24      4638637.20 
            257889.93      4638640.54 
            257892.75      4638631.99 
            257888.43      4638629.82 
'ADMIN'  1           96.93 
    4            7.92 
            258072.11      4638629.26 
            258110.47      4638592.22 
            258096.70      4638577.96 
            258058.34      4638615.00 
'DEMINTNK'  1           96.93 
    8           11.58 
            257846.38      4638573.99 
            257841.53      4638571.98 
            257839.52      4638567.13 
            257841.53      4638562.28 
            257846.38      4638560.27 
            257851.23      4638562.28 
            257853.24      4638567.13 
            257851.23      4638571.98 
'SVCTANK'  1           96.93 
    8           13.11 
            257831.99      4638589.51 
            257827.14      4638587.50 
            257825.13      4638582.65 
            257827.14      4638577.80 
            257831.99      4638575.79 
            257836.84      4638577.80 
            257838.85      4638582.65 
            257836.84      4638587.50 
'GASCOMP'  1           96.93 
    4            6.40 
            257858.39      4638613.92 
            257872.10      4638620.61 
            257878.79      4638606.90 
            257865.08      4638600.21 
'OILTANKE'  2           96.93 
    8            6.40 
            257816.30      4638623.73 
            257804.45      4638618.82 
            257799.54      4638606.97 
            257804.45      4638595.12 
            257816.30      4638590.21 
            257828.15      4638595.12 
            257833.06      4638606.97 
            257828.15      4638618.82 
    8           13.72 
            257816.32      4638618.47 
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            257808.24      4638615.12 
            257804.89      4638607.04 
            257808.24      4638598.96 
            257816.32      4638595.61 
            257824.40      4638598.96 
            257827.75      4638607.04 
            257824.40      4638615.12 
'GASHTR'  1           96.93 
    4            5.49 
            257872.47      4638588.11 
            257870.89      4638591.35 
            257881.63      4638596.59 
            257883.21      4638593.35 
'ACC'  1           96.93 
    4           24.38 
            257876.77      4638741.74 
            257928.17      4638767.93 
            257971.14      4638683.60 
            257919.74      4638657.41 
'COOLFAN'  1           96.93 
    4            6.71 
            257853.50      4638713.73 
            257866.65      4638720.43 
            257874.96      4638704.13 
            257861.81      4638697.42 
'AUXBLR'  1           96.93 
    5            7.92 
            257869.94      4638695.57 
            257878.28      4638699.70 
            257883.51      4638689.19 
            257875.19      4638685.02 
            257875.19      4638685.02 
'WWTRTMT'  1           96.93 
    4            7.77 
            257852.14      4638557.96 
            257867.13      4638565.46 
            257876.05      4638547.66 
            257860.96      4638540.10 
'TURBHIGH'  1           96.93 
    4           23.96 
            257873.33      4638622.49 
            257960.44      4638666.14 
            257968.63      4638649.80 
            257881.29      4638606.48 
'CONTROL3'  1           96.93  'Additional Control Building added 10/17/2017' 
    4            7.92 
            257889.82      4638586.64 
            257895.17      4638575.96 
            257886.71      4638571.67 
            257881.30      4638582.40 
'HRSG'  4           96.93 
    11           28.96 
            257862.55      4638678.56 
            257863.71      4638677.71 
            257865.26      4638677.33 
            257867.09      4638677.75 
            257868.45      4638678.84 
            257869.16      4638680.46 
            257869.19      4638681.91 
            257872.74      4638680.37 
            257886.89      4638652.23 
            257875.71      4638646.66 
            257861.58      4638674.85 
    16           32.31 
            257869.03      4638656.88 
            257882.67      4638663.72 
            257883.17      4638663.86 
            257883.76      4638663.76 
            257884.13      4638663.44 
            257884.37      4638662.95 
            257884.39      4638662.43 
            257884.15      4638661.96 
            257883.72      4638661.65 
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            257870.06      4638654.80 
            257869.60      4638654.64 
            257868.99      4638654.76 
            257868.60      4638655.07 
            257868.37      4638655.55 
            257868.34      4638656.04 
            257868.57      4638656.56 
    12           32.31 
            257865.39      4638665.58 
            257877.88      4638671.84 
            257878.24      4638671.76 
            257878.50      4638671.57 
            257878.75      4638671.06 
            257878.74      4638670.73 
            257878.60      4638670.42 
            257866.11      4638664.16 
            257865.75      4638664.25 
            257865.49      4638664.44 
            257865.26      4638664.91 
            257865.23      4638665.28 
    16           32.31 
            257863.48      4638668.66 
            257876.57      4638675.22 
            257877.00      4638675.12 
            257877.37      4638674.92 
            257877.61      4638674.62 
            257877.85      4638674.13 
            257877.89      4638673.70 
            257877.85      4638673.29 
            257877.70      4638672.95 
            257864.62      4638666.40 
            257864.20      4638666.53 
            257863.84      4638666.76 
            257863.56      4638667.00 
            257863.34      4638667.47 
            257863.27      4638667.88 
            257863.30      4638668.30 
'AIRINLET'  2           96.93 
    4           21.26 
            257893.83      4638616.35 
            257900.30      4638619.59 
            257905.20      4638609.89 
            257898.65      4638606.64 
    4           28.16 
            257895.05      4638606.44 
            257907.56      4638612.70 
            257912.64      4638602.38 
            257900.13      4638596.08 
'TURBLOW'  1           96.93 
    6           11.93 
            257881.29      4638606.48 
            257889.67      4638589.85 
            257920.86      4638605.48 
            257916.74      4638613.75 
            257972.59      4638641.88 
            257968.63      4638649.80 
'CTDIFF'  10           96.93 
    4            8.71 
            257876.04      4638646.84 
            257886.53      4638652.05 
            257889.94      4638640.54 
            257883.24      4638637.20 
    8           10.58 
            257876.05      4638646.84 
            257882.45      4638638.27 
            257882.53      4638638.16 
            257888.49      4638641.13 
            257889.60      4638641.68 
            257889.56      4638641.81 
            257886.53      4638652.05 
            257877.20      4638647.42 
    8           12.46 
            257876.06      4638646.84 
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            257881.66      4638639.34 
            257881.82      4638639.12 
            257887.04      4638641.72 
            257889.26      4638642.83 
            257889.18      4638643.09 
            257886.53      4638652.04 
            257878.37      4638647.99 
    8           14.33 
            257876.07      4638646.84 
            257880.87      4638640.41 
            257881.11      4638640.08 
            257885.58      4638642.31 
            257888.91      4638643.97 
            257888.80      4638644.36 
            257886.53      4638652.04 
            257879.53      4638648.57 
    8           16.21 
            257876.08      4638646.84 
            257880.08      4638641.48 
            257880.41      4638641.05 
            257884.13      4638642.90 
            257888.57      4638645.12 
            257888.42      4638645.64 
            257886.52      4638652.03 
            257880.70      4638649.14 
    8           18.08 
            257876.09      4638646.84 
            257879.29      4638642.55 
            257879.70      4638642.01 
            257882.68      4638643.49 
            257888.23      4638646.26 
            257888.04      4638646.91 
            257886.52      4638652.03 
            257881.86      4638649.71 
    8           19.96 
            257876.10      4638646.84 
            257878.50      4638643.62 
            257878.99      4638642.97 
            257881.23      4638644.08 
            257887.89      4638647.41 
            257887.66      4638648.19 
            257886.52      4638652.03 
            257883.03      4638650.29 
    8           21.83 
            257876.11      4638646.83 
            257877.70      4638644.69 
            257878.28      4638643.93 
            257879.77      4638644.67 
            257887.55      4638648.55 
            257887.28      4638649.46 
            257886.52      4638652.02 
            257884.19      4638650.86 
    8           23.71 
            257876.11      4638646.83 
            257876.91      4638645.76 
            257877.58      4638644.89 
            257878.32      4638645.26 
            257887.20      4638649.70 
            257886.90      4638650.74 
            257886.52      4638652.02 
            257885.35      4638651.44 
    4           25.58 
            257876.12      4638646.83 
            257886.52      4638652.01 
            257886.86      4638650.84 
            257876.87      4638645.85 
'DIFFWALL'  1           96.93  'Diffuser sound wall' 
    6           12.19 
            257883.00      4638637.43 
            257880.43      4638636.26 
            257884.20      4638627.99 
            257884.37      4638628.01 
            257880.61      4638636.20 
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            257883.09      4638637.33 
'WALL1'  1           96.93  'Sound wall south of water treatment building' 
    25            6.71 
            257894.41      4638541.78 
            257893.51      4638540.83 
            257890.33      4638536.70 
            257886.19      4638531.45 
            257882.82      4638527.29 
            257880.10      4638525.33 
            257878.39      4638524.74 
            257876.38      4638524.33 
            257874.68      4638524.32 
            257872.27      4638524.65 
            257869.72      4638525.93 
            257866.99      4638528.24 
            257867.13      4638528.38 
            257869.83      4638526.12 
            257872.37      4638525.02 
            257874.89      4638524.64 
            257876.85      4638524.70 
            257878.81      4638525.21 
            257879.94      4638525.70 
            257880.87      4638526.29 
            257882.71      4638527.65 
            257886.37      4638532.26 
            257890.67      4638537.72 
            257892.16      4638539.52 
            257893.89      4638541.60 
'WALL2'  1           96.93  'Sound wall between water tanks' 
    4            5.49 
            257831.18      4638562.50 
            257838.24      4638555.80 
            257838.48      4638555.99 
            257831.44      4638562.76 
'WALL3'  1           96.93  'Sound wall north of oil tank' 
    22            4.88 
            257753.89      4638637.84 
            257754.69      4638634.87 
            257756.30      4638631.82 
            257757.70      4638630.01 
            257758.99      4638628.60 
            257760.85      4638627.18 
            257765.30      4638623.65 
            257768.36      4638621.20 
            257773.19      4638616.88 
            257779.97      4638610.28 
            257780.15      4638610.54 
            257777.01      4638613.65 
            257773.14      4638617.37 
            257769.77      4638620.44 
            257766.58      4638623.12 
            257763.22      4638625.73 
            257760.64      4638627.80 
            257759.15      4638629.02 
            257757.32      4638631.24 
            257756.18      4638632.90 
            257755.13      4638634.84 
            257754.24      4638637.86 
'TRNSWAL1'  1           96.93  'Transformer sound wall 1' 
    8            3.05 
            257906.27      4638589.39 
            257896.08      4638584.27 
            257900.28      4638575.97 
            257897.90      4638574.75 
            257903.89      4638562.66 
            257918.36      4638569.98 
            257912.37      4638582.03 
            257910.34      4638580.98 
'TRNSWAL2'  1           96.93  'Transformer sound wall 2' 
    4            3.05 
            257954.34      4638612.94 
            257939.81      4638605.64 
            257945.83      4638593.64 
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            257960.42      4638600.94 
5 
'CTG'                96.93       45.72       257865.36      4638681.24  
'Combustion Turbine and HRSG' 
'AUX'                96.93       27.43       257876.13      4638694.43  'Auxiliary 
Boiler' 
'GH'                 96.93        6.10       257881.81      4638594.65  'Natural 
Gas Heater' 
'EDG'                96.93       13.72       257933.57      4638588.97  'Emergency 
Diesel Generator' 
'FP'                 96.93        6.10       257859.30      4638574.17  'Emergecy 
Fire Pump Engine' 
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 Killingly Energy Center 01/2018                                               

                              BPIP (Dated: 04274)
 DATE :  1/11/2018
 TIME : 17:11: 2
 Killingly Energy Center 01/2018                                               

 ============================
 BPIP PROCESSING INFORMATION:
 ============================

   The P  flag has been set for preparing downwash related data
          for a model run utilizing the PRIME algorithm.

   Inputs entered in METERS     will be converted to meters using 
    a conversion factor of    1.0000.  Output will be in meters.

   The UTMP variable is set to UTMY.  The input is assumed to be in
     UTM coordinates.  BPIP will move the UTM origin to the first pair of
     UTM coordinates read.  The UTM coordinates of the new origin will 
     be subtracted from all the other UTM coordinates entered to form 
     this new local coordinate system.

   Plant north is set to   0.00 degrees with respect to True North.  

 Killingly Energy Center 01/2018                                               

                PRELIMINARY* GEP STACK HEIGHT RESULTS TABLE
                         (Output Units: meters)

                            Stack-Building            Preliminary*
         Stack    Stack     Base Elevation    GEP**   GEP Stack
         Name     Height    Differences       EQN1    Height Value

        CTG        45.72         0.00        72.40        72.40
        AUX        27.43         0.00        72.40        72.40
        GH          6.10         0.00        69.74        69.74
        EDG        13.72         0.00        61.56        65.00
        FP          6.10         0.00        72.40        72.40

   * Results are based on Determinants 1 & 2 on pages 1 & 2 of the GEP
     Technical Support Document.  Determinant 3 may be investigated for
     additional stack height credit.  Final values result after
     Determinant 3 has been taken into consideration.
  ** Results were derived from Equation 1 on page 6 of GEP Technical
     Support Document.  Values have been adjusted for any stack-building
     base elevation differences.

     Note:  Criteria for determining stack heights for modeling emission
     limitations for a source can be found in Table 3.1 of the
     GEP Technical Support Document.

                              BPIP (Dated: 04274)
 DATE :  1/11/2018
 TIME : 17:11: 2
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 Killingly Energy Center 01/2018                                               

  BPIP output is in meters

     SO BUILDHGT CTG        28.96   28.96   28.96   28.96   28.96   28.96
     SO BUILDHGT CTG        28.96   28.96   28.96   28.96   28.96   28.96
     SO BUILDHGT CTG        28.96   23.96   23.96   23.96   28.96   28.96
     SO BUILDHGT CTG        28.96   28.96   28.96   28.96   28.96   28.96
     SO BUILDHGT CTG        28.96   28.96   28.96   28.96   28.96   28.96
     SO BUILDHGT CTG        28.96   23.96   23.96   23.96   28.96   28.96
     SO BUILDWID CTG        28.85   31.88   34.24   35.57   35.82   34.97
     SO BUILDWID CTG        35.35   35.85   35.25   33.58   30.89   27.71
     SO BUILDWID CTG        23.91   98.98   98.38   98.89   21.00   25.31
     SO BUILDWID CTG        28.85   31.88   34.24   35.57   35.82   34.97
     SO BUILDWID CTG        35.35   35.85   35.25   33.58   30.89   27.71
     SO BUILDWID CTG        23.91   98.98   98.38   98.89   21.00   25.31
     SO BUILDLEN CTG        33.58   30.89   27.71   23.91   19.39   14.28
     SO BUILDLEN CTG        16.05   21.00   25.31   28.85   31.88   34.24
     SO BUILDLEN CTG        35.57   90.22   77.95   28.99   35.85   35.25
     SO BUILDLEN CTG        33.58   30.89   27.71   23.91   19.39   14.28
     SO BUILDLEN CTG        16.05   21.00   25.31   28.85   31.88   34.24
     SO BUILDLEN CTG        35.57   40.34   24.00   28.99   35.85   35.25
     SO XBADJ    CTG       -32.26  -28.95  -24.77  -19.84  -14.30   -8.33
     SO XBADJ    CTG        -5.74   -4.83   -3.78   -2.61   -1.72   -1.09
     SO XBADJ    CTG        -0.43    0.25    0.92   46.71    0.01   -0.67
     SO XBADJ    CTG        -1.32   -1.94   -2.94   -4.08   -5.09   -5.96
     SO XBADJ    CTG       -10.31  -16.17  -21.53  -26.24  -30.15  -33.15
     SO XBADJ    CTG       -35.14  -90.47  -78.86  -75.70  -35.85  -34.58
     SO YBADJ    CTG       -11.81  -14.21  -16.03  -17.36  -18.15  -18.40
     SO YBADJ    CTG       -18.36  -17.93  -16.96  -15.47  -13.51  -10.92
     SO YBADJ    CTG        -7.88   13.64   25.60   36.84    5.67    8.88
     SO YBADJ    CTG        11.81   14.21   16.03   17.36   18.15   18.40
     SO YBADJ    CTG        18.36   17.93   16.95   15.47   13.51   10.92
     SO YBADJ    CTG         7.88  -13.64  -25.60  -36.84   -5.67   -8.88

     SO BUILDHGT AUX        28.96   28.96   28.96   28.96   28.96   28.96
     SO BUILDHGT AUX        28.96   28.96   28.96   28.96   28.96   24.38
     SO BUILDHGT AUX        24.38   24.38   23.96   23.96   24.38   28.96
     SO BUILDHGT AUX        28.96   28.96   28.96   28.96   28.96   28.96
     SO BUILDHGT AUX        28.96   28.96   28.96   28.96   28.96   24.38
     SO BUILDHGT AUX        24.38   24.38   23.96   23.96   24.38   28.96
     SO BUILDWID AUX        28.85   31.88   34.24   35.57   35.82   34.97
     SO BUILDWID AUX        35.35   35.85   35.25   33.58   30.89   99.93
     SO BUILDWID AUX        90.08   77.50   98.38   98.89   82.84   25.31
     SO BUILDWID AUX        28.85   31.88   34.24   35.57   35.82   34.97
     SO BUILDWID AUX        35.35   35.85   35.25   33.58   30.89   99.93
     SO BUILDWID AUX        90.08   77.50   98.38   98.89   82.84   25.31
     SO BUILDLEN AUX        33.58   30.89   27.71   23.91   19.39   14.28
     SO BUILDLEN AUX        16.05   21.00   25.31   28.85   31.88  110.80
     SO BUILDLEN AUX       109.66  105.20   77.95   75.02  107.38   35.25
     SO BUILDLEN AUX        33.58   30.89   27.71   23.91   19.39   14.28
     SO BUILDLEN AUX        16.05   21.00   25.31   28.85   31.88  110.80
     SO BUILDLEN AUX       109.66  105.20   24.00   28.99  107.38   35.25
     SO XBADJ    AUX       -47.12  -45.03  -41.58  -36.86  -31.03  -24.25
     SO XBADJ    AUX       -20.37  -17.73  -14.55  -10.93   -7.33  -23.10
     SO XBADJ    AUX       -29.92  -35.83    6.95    9.39  -63.35   12.52
     SO XBADJ    AUX        13.53   14.14   13.87   12.95   11.63    9.97
     SO XBADJ    AUX         4.32   -3.27  -10.76  -17.92  -24.54  -87.70
     SO XBADJ    AUX       -79.74  -69.37  -84.90  -84.41  -44.03  -47.77
     SO YBADJ    AUX        -3.50   -8.61  -13.30  -17.58  -21.34  -24.44
     SO YBADJ    AUX       -27.07  -29.05  -30.15  -30.33  -29.59   39.71
     SO YBADJ    AUX        44.71   48.36    9.68   22.21   50.27   -1.89
     SO YBADJ    AUX         3.50    8.61   13.30   17.58   21.34   24.44
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     SO YBADJ    AUX        27.07   29.05   30.15   30.33   29.59  -39.71
     SO YBADJ    AUX       -44.71  -48.36   -9.68  -22.21  -50.27    1.89

     SO BUILDHGT GH         28.96   23.96   23.96   23.96   23.96   23.96
     SO BUILDHGT GH         23.96   23.96   23.96   23.96   23.96   23.96
     SO BUILDHGT GH         23.96   23.96   23.96   23.96   28.96   28.96
     SO BUILDHGT GH         28.96   24.38   24.38   24.38   24.38   23.96
     SO BUILDHGT GH         23.96   23.96   23.96   23.96   23.96   23.96
     SO BUILDHGT GH         23.96   23.96   23.96   23.96   23.96   23.96
     SO BUILDWID GH         27.19   80.21   68.88   55.45   40.34   24.00
     SO BUILDWID GH         28.99   45.01   59.66   72.50   83.13   91.24
     SO BUILDWID GH         96.58   98.98   98.38   98.89   21.00   25.31
     SO BUILDWID GH         27.19  108.56  110.80  109.66  105.20   24.00
     SO BUILDWID GH         28.99   45.01   59.66   72.50   83.13   91.24
     SO BUILDWID GH         96.58   98.98   98.38   98.89   98.59   95.30
     SO BUILDLEN GH         33.58   83.13   91.24   96.58   98.98   98.38
     SO BUILDLEN GH         98.89   98.59   95.30   89.11   80.21   68.88
     SO BUILDLEN GH         55.45   40.34   24.00   28.99   35.85   35.25
     SO BUILDLEN GH         33.58  106.74   99.93   90.08   77.50   98.38
     SO BUILDLEN GH         98.89   98.59   95.30   89.11   80.21   68.88
     SO BUILDLEN GH         55.45   40.34   24.00   28.99   45.01   59.66
     SO XBADJ    GH         50.16   10.94    9.99    8.73    7.21    5.46
     SO XBADJ    GH          1.55   -3.52   -8.48  -13.19  -17.49  -21.26
     SO XBADJ    GH        -24.39  -26.78  -28.35  -40.29  -88.13  -87.26
     SO XBADJ    GH        -83.74 -178.69 -173.24 -162.54 -146.90 -103.84
     SO XBADJ    GH       -100.45  -95.08  -86.82  -75.92  -62.72  -47.61
     SO XBADJ    GH        -31.06  -13.56    4.35   11.29   11.74   11.83
     SO YBADJ    GH         19.42  -22.62  -13.17   -3.33    6.61   16.35
     SO YBADJ    GH         25.79   34.25   41.66   47.81   52.51   55.61
     SO YBADJ    GH         57.02   56.70   54.65   51.00    4.50   -7.58
     SO YBADJ    GH        -19.42   -0.76  -22.51  -43.58  -63.32  -16.35
     SO YBADJ    GH        -25.79  -34.25  -41.66  -47.81  -52.51  -55.61
     SO YBADJ    GH        -57.02  -56.70  -54.65  -51.00  -45.78  -39.17

     SO BUILDHGT EDG        23.96   23.96   23.96   11.93    7.92    7.92
     SO BUILDHGT EDG         7.92    7.92   23.96   23.96   23.96   23.96
     SO BUILDHGT EDG        28.96   23.96   23.96   24.38   24.38   24.38
     SO BUILDHGT EDG        24.38   24.38   23.96   11.93    7.92    7.92
     SO BUILDHGT EDG         7.92    7.92   23.96   23.96   23.96   23.96
     SO BUILDHGT EDG        23.96   23.96   23.96   23.96   23.96   23.96
     SO BUILDWID EDG        89.11   80.21   68.88   47.19   31.32   29.40
     SO BUILDWID EDG        30.09   31.71   70.06   72.50   83.13   91.24
     SO BUILDWID EDG        21.74   98.98   98.38   68.79   82.84   94.37
     SO BUILDWID EDG       103.03  108.56   68.88   47.19   31.32   29.40
     SO BUILDWID EDG        30.09   31.71   70.06   72.50   83.13   91.24
     SO BUILDWID EDG        96.58   98.98   98.38   98.89   98.59   95.30
     SO BUILDLEN EDG        72.50   83.13   91.24   96.68   21.51   16.98
     SO BUILDLEN EDG        18.49   22.83   95.30   89.11   80.21   68.88
     SO BUILDLEN EDG        35.57   40.34   24.00  100.97  107.38  110.52
     SO BUILDLEN EDG       110.30  106.74   91.24   96.68   21.51   16.98
     SO BUILDLEN EDG        18.49   22.83   95.30   89.11   80.21   68.88
     SO BUILDLEN EDG        55.45   40.34   24.00   28.99   45.01   59.66
     SO XBADJ    EDG         8.17   -1.43  -10.98  -27.54   -3.61   -3.92
     SO XBADJ    EDG        -7.34  -12.27  -60.24  -65.15  -68.07  -68.93
     SO XBADJ    EDG      -111.99  -64.40  -59.15 -170.01 -177.18 -178.96
     SO XBADJ    EDG      -175.30 -166.32  -80.27  -69.13  -17.89  -13.05
     SO XBADJ    EDG       -11.15  -10.55  -35.06  -23.96  -12.14    0.05
     SO XBADJ    EDG        12.24   24.06   35.15   34.33   26.32   17.51
     SO YBADJ    EDG        20.59   27.97   34.49   27.71   14.14   15.17
     SO YBADJ    EDG        15.79   15.87   42.14   44.41   40.14   34.65
     SO YBADJ    EDG        18.96   20.70   12.67   33.27   12.01   -9.62
     SO YBADJ    EDG       -30.95  -51.34  -34.49  -27.71  -14.14  -15.17
     SO YBADJ    EDG       -15.79  -15.87  -42.14  -44.41  -40.14  -34.65

3



     SO YBADJ    EDG       -28.10  -20.70  -12.67   -4.30    4.21   12.59

     SO BUILDHGT FP         23.96   23.96   23.96   23.96   23.96   23.96
     SO BUILDHGT FP         23.96   13.11   13.11   13.11   13.72   13.72
     SO BUILDHGT FP         13.72   13.72    7.77    7.77    7.77   28.96
     SO BUILDHGT FP         28.96   28.96   24.38   24.38   24.38   23.96
     SO BUILDHGT FP         23.96   13.11   13.11   13.11   13.11   13.11
     SO BUILDHGT FP         13.11   13.11    7.77    7.77    7.77   23.96
     SO BUILDWID FP         89.11   80.21   68.88   55.45   40.34   24.00
     SO BUILDWID FP         45.21   13.51   13.72   13.51   21.48   22.07
     SO BUILDWID FP         22.77   22.77   18.02   18.95   21.76   25.31
     SO BUILDWID FP         28.85   31.88  110.80  109.66  105.20   24.00
     SO BUILDWID FP         45.21   13.51   13.72   13.51   34.75   13.25
     SO BUILDWID FP         13.67   22.77   18.02   18.95   21.76  107.05
     SO BUILDLEN FP         72.50   83.13   91.24   96.58   98.98   98.38
     SO BUILDLEN FP         98.89   13.51   13.72   13.51   21.48   22.07
     SO BUILDLEN FP         22.77   22.77   20.88   21.72   23.90   35.25
     SO BUILDLEN FP         33.58   30.89   99.93   90.08   77.50   98.38
     SO BUILDLEN FP         98.89   13.51   13.72   13.51   40.25   13.25
     SO BUILDLEN FP         13.67   46.97   20.88   21.72   23.90   75.43
     SO XBADJ    FP         35.64   37.88   38.98   38.89   37.61   35.20
     SO XBADJ    FP         29.71  -32.18  -34.17  -35.12  -62.37  -64.69
     SO XBADJ    FP        -65.44  -64.19   10.46   10.86    9.94 -107.74
     SO XBADJ    FP       -107.82 -104.63 -202.24 -192.70 -177.30 -133.57
     SO XBADJ    FP       -128.60   18.67   20.45   21.61   22.12   21.27
     SO XBADJ    FP         19.54   17.22  -31.33  -32.58  -33.84   32.31
     SO YBADJ    FP        -49.98  -36.76  -22.43   -7.41    7.83   22.83
     SO YBADJ    FP         29.23   13.09    8.48    3.61   16.19    6.98
     SO YBADJ    FP         -2.45  -11.80   -6.59   -2.80    1.01   14.93
     SO YBADJ    FP         -0.81  -16.71  -13.26  -39.50  -64.54  -22.83
     SO YBADJ    FP        -29.23  -13.09   -8.48   -3.61   -9.56    6.31
     SO YBADJ    FP         11.06   11.80    6.59    2.80   -1.01  -55.80
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Killingly Energy Center Ambient Air Quality Analysis – January 2018 Update  

UPDATED APPENDIX C: DETAILED AERMOD RESULTS SUMMARY 



NTE Connecticut, LLC - Killingly Energy Center

Mitsubishi Model M501JAC Combined Cycle Combustion Turbine Emissions Estimates
Case #: 1 2 4 5 36 37 39 40 33 34 35 2 3 4 28 14 15 25 29 30

Fuel

Exhaust velocity (m/s) 20.70 20.98 16.59 14.48 22.01 21.97 17.88 14.55 21.82 20.65 17.47 21.64 17.37 14.64 23.77 18.60 16.35 22.81 22.48 19.04
Exhaust temperature (K) 352.59 358.15 352.59 352.59 352.59 352.59 352.59 352.59 352.59 352.59 353.15 370.37 364.26 358.71 365.93 359.26 355.37 364.82 365.37 361.48

NOx (g/s) 3.569 3.192 2.449 2.025 3.762 3.422 2.675 2.085 3.477 2.066 1.808 5.872 4.826 4.208 5.947 4.813 4.259 5.947 5.437 4.656
CO (g/s) 1.847 0.874 0.671 0.555 1.947 0.937 0.733 0.571 0.953 0.566 0.495 1.613 1.323 1.159 1.814 1.462 1.285 1.814 1.651 1.411

PM (g/s) 1.600 0.882 0.693 0.592 1.600 0.958 0.756 0.605 0.970 0.882 0.706 3.188 2.558 2.167 3.604 2.822 2.482 3.490 3.478 2.948

SO2 (g/s) 0.727 0.650 0.499 0.412 0.766 0.697 0.545 0.424 0.708 0.421 0.368 0.509 0.421 0.368 0.573 0.464 0.411 0.573 0.524 0.449

AERMOD SU/SD Impacts - Turbine only (µg/m³ per g/s) - 150 ft. turbine stack height
1-HR 1ST 2.34 2.22 2.53 2.72 2.27 2.27 2.48 2.71 2.28 2.34 2.49 1.95 2.35 2.60 1.88 2.35 2.51 1.97 1.98 2.28
3-HR 1ST 1.09 1.02 1.57 2.11 1.02 1.02 1.37 2.09 1.02 1.09 1.42 0.95 1.33 1.96 0.91 1.23 1.59 0.94 0.95 1.17
8-HR 1ST 0.71 0.67 1.04 1.34 0.64 0.64 0.90 1.34 0.65 0.71 0.97 0.59 0.87 1.25 0.54 0.80 1.06 0.58 0.57 0.76

24-HR 1ST 0.32 0.30 0.50 0.66 0.28 0.29 0.42 0.66 0.29 0.32 0.44 0.26 0.41 0.62 0.22 0.37 0.50 0.24 0.25 0.35
1-HR 2ND 2.21 2.07 2.51 2.72 2.12 2.12 2.41 2.71 2.13 2.22 2.43 1.82 2.25 2.58 1.77 2.24 2.48 1.83 1.84 2.16
3-HR 2ND 0.98 0.91 1.56 2.05 0.89 0.90 1.32 2.04 0.90 0.99 1.39 0.85 1.29 1.91 0.83 1.14 1.57 0.85 0.85 1.07
8-HR 2ND 0.66 0.63 1.00 1.26 0.60 0.60 0.87 1.26 0.61 0.66 0.90 0.54 0.85 1.19 0.51 0.77 1.01 0.53 0.54 0.72

24-HR 2ND 0.25 0.23 0.38 0.50 0.23 0.23 0.32 0.50 0.23 0.25 0.34 0.20 0.31 0.47 0.18 0.28 0.38 0.20 0.20 0.26
1-HR 4TH 2.12 1.99 2.47 2.68 2.03 2.04 2.36 2.67 2.05 2.12 2.39 1.81 2.21 2.55 1.75 2.16 2.43 1.81 1.82 2.08

24-HR 6TH 0.20 0.19 0.29 0.35 0.19 0.19 0.25 0.34 0.19 0.20 0.27 0.17 0.23 0.32 0.16 0.22 0.29 0.17 0.17 0.21
1-HR 8TH 2.03 1.95 2.39 2.59 1.97 1.97 2.25 2.58 1.98 2.04 2.28 1.70 2.12 2.48 1.63 2.09 2.36 1.70 1.72 2.01

24-HR 8TH 0.20 0.19 0.27 0.32 0.19 0.19 0.24 0.32 0.19 0.20 0.25 0.17 0.23 0.30 0.15 0.21 0.27 0.16 0.16 0.20
ANNUAL AVG 0.02 0.02 0.03 0.03 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.02 0.02

ANNUAL Y1 0.03 0.02 0.03 0.04 0.02 0.02 0.03 0.04 0.03 0.03 0.03 0.02 0.03 0.03 0.02 0.03 0.03 0.02 0.02 0.03
ANNUAL Y2 0.01 0.01 0.02 0.02 0.01 0.01 0.02 0.02 0.01 0.01 0.02 0.01 0.02 0.02 0.01 0.02 0.02 0.01 0.01 0.01
ANNUAL Y3 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.01 0.02 0.02 0.01 0.02 0.02 0.01 0.01 0.02
ANNUAL Y4 0.02 0.02 0.03 0.03 0.02 0.02 0.03 0.03 0.02 0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.02
ANNUAL Y5 0.02 0.02 0.03 0.03 0.02 0.02 0.03 0.03 0.02 0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.02

ANNUAL MAX 0.03 0.02 0.03 0.04 0.02 0.02 0.03 0.04 0.03 0.03 0.03 0.02 0.03 0.03 0.02 0.03 0.03 0.02 0.02 0.03

AERMOD SU/SD Scaled Impacts - Turbine only (µg/m³) - 150 ft. turbine stack
Case #: 1 2 4 5 36 37 39 40 33 34 35 2 3 4 28 14 15 25 29 30

Fuel
NO2

1-HR 1ST 7.49 6.34 5.94 5.40 7.58 6.90 6.15 5.57 7.05 4.35 4.21 10.48 10.45 10.62 10.27 10.30 10.18 10.68 9.82 9.66
1-HR 8TH 5.03 4.29 4.01 3.74 5.14 4.68 4.18 3.86 4.78 2.92 2.86 6.92 7.00 7.18 6.74 6.89 6.89 7.02 6.47 6.51

ANNUAL 0.09 0.08 0.08 0.07 0.09 0.09 0.08 0.08 0.09 0.05 0.06 0.13 0.14 0.15 0.12 0.13 0.14 0.13 0.12 0.12
CO

1-HR 1ST 4.32 1.94 1.70 1.51 4.41 2.13 1.82 1.55 2.17 1.33 1.23 3.14 3.10 3.02 3.41 3.43 3.23 3.58 3.27 3.22
1-HR 2ND 4.09 1.81 1.68 1.51 4.12 1.99 1.77 1.55 2.03 1.26 1.21 2.93 2.98 2.99 3.21 3.27 3.18 3.32 3.03 3.05
8-HR 1ST 1.31 0.59 0.70 0.75 1.25 0.60 0.66 0.76 0.62 0.40 0.48 0.95 1.15 1.45 0.97 1.17 1.36 1.04 0.95 1.07
8-HR 2ND 1.22 0.55 0.67 0.70 1.17 0.56 0.64 0.72 0.58 0.38 0.45 0.87 1.12 1.38 0.92 1.12 1.30 0.97 0.89 1.02

PM10 / PM2.5 (PSD)
24-HR 1ST 0.51 0.26 0.34 0.39 0.46 0.27 0.32 0.40 0.28 0.28 0.31 0.82 1.04 1.34 0.80 1.04 1.25 0.85 0.87 1.02
24-HR 2ND 0.39 0.21 0.26 0.30 0.36 0.22 0.24 0.30 0.22 0.22 0.24 0.64 0.79 1.01 0.66 0.79 0.94 0.69 0.70 0.77
24-HR 6TH 0.32 0.17 0.20 0.21 0.30 0.18 0.19 0.21 0.19 0.18 0.19 0.54 0.60 0.70 0.58 0.63 0.73 0.59 0.59 0.61

ANNUAL 0.04 0.02 0.02 0.02 0.04 0.02 0.02 0.02 0.02 0.02 0.02 0.07 0.07 0.07 0.07 0.08 0.08 0.08 0.08 0.08
PM2.5
24-HR 1ST 0.36 0.19 0.24 0.26 0.33 0.20 0.23 0.26 0.20 0.20 0.22 0.58 0.71 0.88 0.60 0.71 0.85 0.61 0.62 0.70
24-HR 8TH 0.22 0.11 0.12 0.12 0.20 0.12 0.12 0.12 0.13 0.12 0.12 0.36 0.39 0.40 0.38 0.42 0.43 0.39 0.39 0.41

ANNUAL 0.03 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.05 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
SO2

1-HR 1ST 1.53 1.29 1.21 1.10 1.55 1.41 1.24 1.12 1.44 0.88 0.86 0.91 0.91 0.93 0.98 0.98 0.98 1.02 0.94 0.93
1-HR 2ND 1.29 1.08 1.02 0.91 1.30 1.18 1.05 0.93 1.21 0.75 0.73 0.76 0.77 0.79 0.81 0.84 0.83 0.85 0.78 0.79
3-HR 1ST 0.79 0.67 0.78 0.87 0.78 0.71 0.75 0.89 0.72 0.46 0.52 0.48 0.56 0.72 0.52 0.57 0.65 0.54 0.50 0.52
3-HR 2ND 0.72 0.59 0.78 0.84 0.69 0.62 0.72 0.86 0.63 0.42 0.51 0.43 0.54 0.70 0.47 0.53 0.65 0.49 0.45 0.48

24-HR 1ST 0.23 0.19 0.25 0.27 0.22 0.20 0.23 0.28 0.20 0.13 0.16 0.13 0.17 0.23 0.13 0.17 0.21 0.14 0.13 0.16
24-HR 2ND 0.18 0.15 0.19 0.21 0.17 0.16 0.18 0.21 0.16 0.10 0.12 0.10 0.13 0.17 0.11 0.13 0.16 0.11 0.11 0.12

ANNUAL 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Natural Gas ULSD

Natural Gas ULSD

Averaging 
Period



NTE Connecticut, LLC - Killingly Energy Center
Mitsubishi Model M501JAC Combined Cycle Combustion Turbine - Start-up/Shutdown (SU/SD) Emissions Estimates

Case #: HOT WARM COLD SHUTDOWN HOT WARM COLD SHUTDOWN
Fuel

Exhaust velocity (m/s) 14.34 13.55 13.53 16.83 14.71 14.24 14.22 17.33
Exhaust temperature (K) 358.38 357.83 356.91 356.50 364.27 362.76 361.80 363.48

NOx (g/s) 18.47 18.82 18.82 9.83 24.82 25.53 25.53 20.41
CO (g/s) 45.20 45.25 50.79 26.61 290.77 290.93 290.93 53.94
PM (g/s) 1.13 1.07 1.07 1.13 4.14 4.00 4.00 4.46

SO2 (g/s) 0.42 0.42 0.42 0.42 0.41 0.41 0.41 0.41

AERMOD SU/SD Impacts - Turbine only (µg/m³ per g/s) - 150 ft. turbine stack height

1-HR 1ST 2.64 2.76 2.82 2.48 2.51 2.59 2.60 2.36
3-HR 1ST 2.05 2.32 2.35 1.48 1.87 2.02 2.05 1.34
8-HR 1ST 1.31 1.46 1.47 0.98 1.19 1.28 1.29 0.88

24-HR 1ST 0.65 0.73 0.73 0.47 0.59 0.64 0.64 0.41
1-HR 2ND 2.62 2.74 2.75 2.42 2.49 2.55 2.57 2.27
3-HR 2ND 2.01 2.23 2.25 1.47 1.83 1.98 1.99 1.29
8-HR 2ND 1.24 1.36 1.37 0.95 1.14 1.22 1.23 0.85

24-HR 2ND 0.49 0.55 0.56 0.35 0.44 0.48 0.48 0.31
1-HR 4TH 2.58 2.67 2.69 2.40 2.46 2.53 2.54 2.22

24-HR 6TH 0.33 0.36 0.38 0.28 0.31 0.32 0.32 0.24
1-HR 8TH 2.49 2.62 2.63 2.28 2.37 2.47 2.47 2.14

24-HR 8TH 0.31 0.34 0.35 0.26 0.29 0.31 0.31 0.23
ANNUAL AVG 0.03 0.03 0.03 0.02 0.03 0.03 0.03 0.02

ANNUAL Y1 0.04 0.04 0.04 0.03 0.03 0.03 0.03 0.03
ANNUAL Y2 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
ANNUAL Y3 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.02
ANNUAL Y4 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.02
ANNUAL Y5 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.02

ANNUAL MAX 0.04 0.04 0.04 0.03 0.03 0.03 0.03 0.03

AERMOD SU/SD Scaled Impacts - Turbine only (µg/m³) - 150 ft. turbine stack
Case #: HOT WARM COLD SHUTDOWN HOT WARM COLD SHUTDOWN
Fuel

NO2
1-HR 1ST 47.82 50.57 50.97 22.82 59.81 63.75 64.27 44.46

1-HR 8TH 32.30 34.94 35.39 15.57 40.51 42.75 43.26 29.86

ANNUAL 0.65 0.70 0.71 0.30 0.81 0.87 0.88 0.58

CO
1-HR 1ST 119.38 124.83 143.03 66.00 728.78 752.21 757.08 127.34

1-HR 2ND 118.56 123.84 139.90 64.40 724.42 743.30 748.38 122.44

8-HR 1ST 59.14 65.86 74.60 25.99 346.68 373.22 376.52 47.31

8-HR 2ND 56.06 61.47 69.69 25.24 331.86 355.30 357.76 46.06

PM10 / PM2.5 (PSD)
24-HR 1ST 0.74 0.78 0.79 0.53 2.44 2.55 2.58 1.83

24-HR 2ND 0.55 0.59 0.60 0.40 1.82 1.91 1.93 1.39

24-HR 6TH 0.38 0.39 0.40 0.32 1.29 1.29 1.30 1.05

ANNUAL 0.04 0.04 0.04 0.03 0.14 0.14 0.14 0.13

PM2.5
24-HR 1ST 0.48 0.51 0.51 0.36 1.57 1.64 1.69 1.24

24-HR 8TH 0.21 0.22 0.22 0.19 0.73 0.74 0.74 0.68

ANNUAL 0.03 0.03 0.03 0.03 0.10 0.11 0.11 0.10

SO2
1-HR 1ST 1.08 1.13 1.14 0.97 0.99 1.02 1.03 0.89

1-HR 2ND 0.91 0.94 0.95 0.83 0.84 0.86 0.87 0.76

3-HR 1ST 0.87 0.99 1.00 0.63 0.77 0.83 0.84 0.55

3-HR 2ND 0.85 0.94 0.95 0.62 0.75 0.82 0.82 0.53

24-HR 1ST 0.28 0.31 0.31 0.20 0.24 0.26 0.27 0.17

24-HR 2ND 0.21 0.23 0.24 0.15 0.18 0.20 0.20 0.13

ANNUAL 0.01 0.02 0.02 0.01 0.01 0.01 0.01 0.01

Natural Gas ULSD

Natural Gas ULSD

Averaging 

Period



NTE Killingly Energy Center - Detailed Results Table

UTM-E (m) UTM-N (m)

1-HR H1H (5YA) 11.23 257900.00 4638450.00 106.79 5-YR AVG 7.5 188 NA

ANNUAL H1H 0.97 257990.89 4638691.04 92.70 2012 1 100 25

1-HR H1H (5YA) 65.45 265950.00 4638500.00 226.01 5-YR AVG 7.5 188 NA

ANNUAL H1H 0.98 257990.89 4638691.04 92.70 2012 1 100 25

1-HR H1H 860.91 266600.00 4634800.00 231.76 16052803 2000 40000 NA

8-HR H1H 101.45 258100.00 4638300.00 113.64 14032616 500 10000 NA

24-HR H1H 2.19 258015.58 4638658.55 94.50 15032224 5 150 30

ANNUAL H1H 0.18 257990.89 4638691.04 92.70 2013 1 NA 17

24-HR H1H (5YA) 1.73 258015.58 4638658.55 94.50 5-YR AVG 1.2 35 NA

ANNUAL H1H (5YA) 0.17 257990.89 4638691.04 92.70 5-YR AVG 0.2 12 NA

24-HR H1H 2.19 257887.09 4638508.10 103.33 13110324 1.2 NA 9

ANNUAL H1H 0.18 257990.89 4638691.04 92.70 2013 0.2 NA 4

1-HR H1H (5YA) 1.79 266700.00 4634900.00 241.85 5-YR AVG 7.9 196 NA

3-HR H1H 1.32 258100.00 4638350.00 110.15 14032615 25 1300 512

24-HR H1H 0.63 257887.09 4638508.10 103.33 13110324 5 365 91

ANNUAL H1H 0.05 258015.58 4638658.55 94.50 2013 1 80 20

NTE Killingly Energy Center - Cumulative Impacts

UTM-E (m) UTM-N (m)

NO2 (SS) 1-HR H8H (5YA) 8.3 84.6 92.9 257900.00 4638400.00 108.96 5-year avg 188.00 NA

NO2 (SUSD) 1-HR H8H (5YA) 50.3 84.6 134.9 265950.00 4638500.00 226.01 5-year avg 188.00 NA

PM2.5 (NAAQS) 24-HR H8H (5YA) 1.4 18.0 19.4 258015.58 4638658.55 94.50 5-year avg 35.00 NA

PM2.5 (PSD) 24-HR H2H 2.0 NA 2.0 257887.09 4638508.10 103.33 13110324 NA 9.00
Note: Cumulative Impacts reported for all pollutants and averaging periods for which the Project has a significant impact
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Killingly Energy Center Ambient Air Quality Analysis – January 2018 Update  

UPDATED APPENDIX F: DETAILED CALCULATIONS FOR IMPACTS TO SOILS 



NTE Killingly Energy Center
Soils Screening Assessment - Updated 1/10/2017

Ambient Temperature (°F):
Case #: 1 2 4 5 36 37 39 40 33 34 35 2 3 4 28 14 15 25 29 30

Fuel
GT Operating Load 100% 100% 75% 55% 100% 100% 75% 50% 100% 75% 60% 100% 75% 60% 100% 75% 60% 100% 75% 60%
Fuel Heating Value, Btu/lb  (HHV) 22,112 22,112 22,112 22,112 22,112 22,112 22,112 22,112 22,112 19,594 19,594 19,594 19,594 19,594 19,594 19,594 19,594 19,594 19,594 19,594
Evaporative Cooler Status (On or Off) ON ON OFF OFF ON ON OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF
Duct Burner Status ON OFF Off Off ON OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF
Inlet Fogger State (On or Off) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ambient Relative Humidity, % 45 45 45 45 60 60 60 60 100 45 45 45 45 45 60 60 60 100 100 100

Exhaust velocity (m/s) 20.70 20.98 16.59 14.48 22.01 21.97 17.88 14.55 21.82 20.65 17.47 21.64 17.37 14.64 23.77 18.60 16.35 22.81 22.48 19.04
Exhaust temperature (K) 352.59 358.15 352.59 352.59 352.59 352.59 352.59 352.59 352.59 352.59 353.15 370.37 364.26 358.71 365.93 359.26 355.37 364.82 365.37 361.48

Arsenic 1.03E-05 0 0 0 9.27E-06 0 0 0 0 0 0 0 1.29E-05 0 1.76E-05 1.42E-05 1.26E-05 1.76E-05 1.61E-05 1.38E-05

Beryllium 6.17E-07 0 0 0 5.56E-07 0 0 0 0 0 0 0 8.69E-05 0 1.18E-04 9.58E-05 8.50E-05 1.18E-04 1.08E-04 9.27E-05

Cadmium 5.66E-05 0 0 0 5.10E-05 0 0 0 0 0 0 0 1.43E-06 0 1.95E-06 1.58E-06 1.40E-06 1.95E-06 1.78E-06 1.53E-06

Chromium 7.20E-05 0 0 0 6.49E-05 0 0 0 0 0 0 0 3.47E-03 0 4.73E-03 3.83E-03 3.40E-03 4.73E-03 4.33E-03 3.70E-03

Cobalt 4.22E-06 0 0 0 3.80E-06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Lead 2.37E-04 2.12E-04 1.63E-04 1.35E-04 2.50E-04 2.28E-04 1.78E-04 1.39E-04 2.31E-04 1.37E-04 1.20E-04 2.12E-04 2.95E-04 1.63E-04 4.02E-04 3.25E-04 2.88E-04 4.02E-04 3.67E-04 3.15E-04

Manganese 1.90E-05 0 0 0 1.72E-05 0 0 0 0 0 0 0 5.06E-05 0 6.89E-05 5.57E-05 4.95E-05 6.89E-05 6.30E-05 5.39E-05

Mercury 1.29E-05 0 0 0 1.16E-05 0 0 0 0 0 0 0 2.86E-06 0 3.90E-06 3.16E-06 2.80E-06 3.90E-06 3.57E-06 3.06E-06

Nickel 1.08E-04 0 0 0 9.74E-05 0 0 0 0 0 0 0 4.14E-04 0 5.64E-04 4.56E-04 4.05E-04 5.64E-04 5.16E-04 4.42E-04

Selenium 1.23E-06 0 0 0 1.11E-06 0 0 0 0 0 0 0 7.16E-05 0 9.76E-05 7.89E-05 7.01E-05 9.76E-05 8.92E-05 7.64E-05

Annual 0.03 0.02 0.03 0.04 0.02 0.02 0.03 0.04 0.03 0.03 0.03 0.02 0.03 0.03 0.02 0.03 0.03 0.02 0.02 0.03

Arsenic 2.72E-07 0 0 0 2.31E-07 0 0 0 0 0 0 0 3.62E-07 0.00E+00 3.62E-07 3.91E-07 4.04E-07 3.80E-07 3.51E-07 3.64E-07

Beryllium 1.63E-08 0 0 0 1.39E-08 0 0 0 0 0 0 0 2.44E-06 0.00E+00 2.44E-06 2.64E-06 2.73E-06 2.56E-06 2.36E-06 2.45E-06

Cadmium 1.50E-06 0 0 0 1.27E-06 0 0 0 0 0 0 0 4.02E-08 0.00E+00 4.02E-08 4.34E-08 4.49E-08 4.22E-08 3.90E-08 4.04E-08

Chromium 1.91E-06 0 0 0 1.62E-06 0 0 0 0 0 0 0 9.75E-05 0.00E+00 9.74E-05 1.05E-04 1.09E-04 1.02E-04 9.44E-05 9.79E-05

Cobalt 1.12E-07 0 0 0 9.47E-08 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Lead 6.28E-06 5.26E-06 5.28E-06 4.96E-06 6.23E-06 5.68E-06 5.38E-06 5.08E-06 5.81E-06 3.65E-06 3.69E-06 4.62E-06 8.29E-06 5.62E-06 8.27E-06 8.94E-06 9.25E-06 8.69E-06 8.02E-06 8.32E-06

Manganese 5.04E-07 0 0 0 4.27E-07 0 0 0 0 0 0 0 1.42E-06 0.00E+00 1.42E-06 1.53E-06 1.59E-06 1.49E-06 1.38E-06 1.43E-06

Mercury 3.40E-07 0 0 0 2.89E-07 0 0 0 0 0 0 0 8.05E-08 0.00E+00 8.03E-08 8.69E-08 8.98E-08 8.44E-08 7.79E-08 8.08E-08

Nickel 2.86E-06 0 0 0 2.43E-06 0 0 0 0 0 0 0 1.16E-05 0.00E+00 1.16E-05 1.26E-05 1.30E-05 1.22E-05 1.13E-05 1.17E-05

Selenium 3.27E-08 0 0 0 2.77E-08 0 0 0 0 0 0 0 2.01E-06 0.00E+00 2.01E-06 2.17E-06 2.25E-06 2.11E-06 1.95E-06 2.02E-06

Killingly Energy Center - Soils Impact Screening Assessment

Trace Element

Annual 

Concentra-

tion 

(ug/m3)

Maximum 

Project 

Deposited 

Soil 

Concentra-

tion 

(ppmw)

Soil 

Screening 

Criteria 

(ppmw)

Percent of 

Soil 

Screening 

Criteria

Average 

Soil 

Concentra-

tion 

(ppmw)

Percent 

Increase

Soil 

Concentra-

tion Ratio

Plant 

Tissue 

Concentra-

tion Criteria 

(ppmw)

Plant 

Screening 

Criteria 

(ppmw)

Percent of 

Plant 

Screening 

Criteria

Arsenic 4.04E-07 1.16E-04 3 0.00% 6 0.00% 0.14 1.62E-05 0.25 0.01%
Beryllium 2.73E-06 7.81E-04 NA NA 6 0.01% NA NA NA NA
Cadmium 1.50E-06 4.29E-04 2.5 0.02% 0.06 0.72% 10.7 4.59E-03 3 0.15%
Chromium 1.09E-04 3.12E-02 8.4 0.37% 100 0.03% 0.02 6.24E-04 1 0.06%
Cobalt 1.12E-07 3.20E-05 NA NA 8 0.00% 0.11 3.52E-06 19 0.00%
Lead 9.25E-06 2.65E-03 1000 0.00% 10 0.03% 0.45 1.19E-03 126 0.00%
Manganese 1.59E-06 4.54E-04 2.5 0.02% 850 0.00% 0.066 3.00E-05 400 0.00%
Mercury 3.40E-07 9.75E-05 455 0.00% 0.1 0.10% 0.5 4.88E-05 NA NA
Nickel 1.30E-05 3.72E-03 500 0.00% 40 0.01% 0.045 1.67E-04 60 0.00%
Selenium 2.25E-06 6.44E-04 13 0.00% 0.5 0.13% 1 6.44E-04 100 0.00%

Natural Gas ULSD

100 59 -10 100 59 -10

Scaled Impacts (ug/m3)

MODELING RESULTS

AERMOD Unit Impacts (ug/m3 per g/s)

MODELING INPUTS

EMISSION RATES (g/s)



MEMO 

TETRA TECH 

To: James Grillo, Connecticut Department of Energy and Environmental Protection  

From: Steven Babcock, Lynn Gresock 

Date: January 19, 2018  

Subject: Killingly Energy Center: Additional Minor Adjustments to Dispersion Modeling 

A Minor Modification Application for Stationary Sources of Air Pollution Permit No.089-0107 to construct and 

operate for the proposed Killingly Energy Center (KEC) located in Killingly, Connecticut – submitted by NTE 

Connecticut, LLC (NTE) on November 22, 2017 – has been found complete and is under technical review by 

the Connecticut Department of Energy and Environmental Protection (DEEP).   

This memorandum reflects some additional adjustments associated with maintaining adequate grading and 

buffer, as well as an adjusted facility fence line.  Although these changes are, again, minor in nature, the 

dispersion modeling has been updated to confirm that no material change in KEC-related impacts will result. 

There are no changes to the emission source parameters proposed.   

The same modeling procedures documented in the modeling report dated November 22, 2017 were used. 

Therefore, the revised air dispersion modeling analysis presents only the revised inputs and results, as 

applicable, to account for the changes described above.  The revised modeling results confirm that no material 

change in KEC-related impacts will result from the updated site configuration. The revised pages of the 

Ambient Air Quality Analysis report are provided in Attachment A and include the following: 

• Table 8: Maximum Predicted Impact Concentrations 
• Table 9: Cumulative NAAQS Compliance Assessment 
• Table 10: Cumulative PSD Increment Compliance Assessment 
• Table 11: Predicted Air Quality Impacts Compared to NO2 Vegetation Impact Thresholds 
• Table 12: Predicted Air Quality Impacts Compared to CO Vegetation Impact Thresholds 
• Table 13: Predicted Air Quality Impacts Compared to SO2 and PM10 Vegetation Impact Thresholds 
• Table 14: Soils Impact Screening Assessment 
• Updated Appendix B: FACILITY LAYOUT DIAGRAMS AND BPIP DATA 

o Figure L-B: Buildings, Structures, and Stacks Input to AERMOD 
o BPIP Input 
o BPIP Output 

• Updated Appendix C: DETAILED AERMOD RESULTS SUMMARY  
o Killingly Energy Center – Detailed Results Table 
o Killingly Energy Center – Cumulative Impacts 

• Updated Appendix F: DETAILED CALCULATIONS FOR IMPACTS TO SOILS 
o Killingly Energy Center – Soils Screening Assessment 



TETRA TECH 

ATTACHMENT A: REVISED AMBIENT AIR QUALITY ANALYSIS REPORT PAGES 



TETRA TECH 

Table 8. Maximum Predicted Impact Concentrations 

Pollutant 
Averaging 

Period 
Rank Basis for 

SIL Assessment 

Impact 
Concentration 

(µg/m3) 
SIL 

(µg/m3) 
Extent of SIA

(km) 
NAAQS  
(µg/m3) 

PSD Class II 
Increment 

(µg/m3) 

NO2 

(Normal 
Load) 

1-hour H1H (5-year Average) 10.78 7.5 12.1 188 NA 

Annual H1H 0.87 1 NA 100 25 

NO2

(SUSD) 

1-hour H1H (5-year Average) 65.04 NA NA 188 NA 

Annual H1H 0.88 NA NA 100 25 

CO 
1-hour H1H 860.91 2,000 NA 40,000 NA 

8-hour H1H 103.48 500 NA 10,000 NA 

PM10

24-hour H1H 2.34 5 NA 150 30 

Annual H1H 0.15 1 NA NA 17 

PM2.5 

(NAAQS)

24-hour H1H (5-year Average) 1.57 1.2 0.5 35 NA 

Annual H1H (5-year Average) 0.14 0.2 NA 12 NA 

PM2.5 

(PSD)

24-hour H1H 2.34 1.2 0.7 NA 9 

Annual H1H 0.15 0.2 NA NA 4 

SO2

1-hour H1H (5-year Average) 1.79 7.8 NA 196 NA 

3-hour H1H 1.26 25 NA 1300 512 

24-hour H1H 0.70 5 NA 365 91 

Annual H1H 0.14 1 NA 80 20 

Notes:  
Maximum highest first highest (H1H) concentrations are used for comparison with the SILs. Impact concentrations are based on maximum predicted across 
the range of 5 years modeled for all pollutants except PM2.5 (both annual and 24-hour), NO2 (1-hour only), and SO2 (1-hour only), which are based on the 
maximum  
5-year average H1H values. NO2 concentrations assume NOx to NO2 conversion in accordance with the ARM2 NO2/NO2 ratio curve (with a minimum ratio of 
0.5 and a maximum ratio of 0.9). PM2.5 SIL assessment relative to PSD increment compliance is based on H1H concentrations prediction over the range of 5 
years modeled, rather than the 5-year average concentrations that are used for the NAAQS assessment. 

SIA = Significant Impact Area, defined as a circle with a radius equal to the distance to the furthest receptor for which the maximum predicted impact 
exceeds the SIL. 
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Table 9. Cumulative NAAQS Compliance Assessment 

Pollutant
Averaging 

Period 

Rank Basis 
for NAAQSL 
Assessment

Cumulative 
Impact 

Concentration
(µg/m3) 

Ambient 
Background

(µg/m3) 

Total 
Impact Plus 
Background

(µg/m3) 
NAAQS
(µg/m3) 

NO2

(Normal 
Load) 

1-Hour 
H8H (5-year 

Average) 8.3 84.6 92.9 188 

NO2 

(SUSD) 
1-Hour 

H8H (5-year 
Average) 

50.2 
84.6 

134.8 
188 

PM2.5 24-hour 
H8H (5-year 

Average) 
1.6 18 19.6 35 

Notes:  

• Total cumulative impact concentrations based on consideration of all receptors and time 
periods where the Facility has a predicted significant impact concentration (based on 5-year 
average maximum H1H for 1-hour NO2 and 24-hour PM2.5).  

• NO2 concentrations assume NOX to NO2 conversion in accordance with the ARM2 NO2/NO2

ratio curve (with a minimum ratio of 0.5 and a maximum ratio of 0.9).  

• Assessment of the 1-hour NO2 NAAQS for the transient turbine SUSD conditions consists of 
adding ambient background to Facility-only concentrations. 

Table 10. Cumulative PSD Increment Compliance Assessment 

Pollutant Averaging Period 

Total Increment 
Consumption1 

(µg/m3) 

Maximum Allowable PSD 
Increment 

(µg/m3) 

PM2.5 24-hour 1.7 9 

1 Impact concentrations are conservatively based on the maximum highest second highest (H2H) concentration 
predicted across the range of modeled years. 
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Table 11. Predicted Air Quality Impacts Compared to NO2 Vegetation Impact Thresholds 

Averaging 
Period 

Maximum Project 
Impacts 
(µg/m3) 

Threshold for Impact to 
Vegetation 

(µg/m3) Applicability 

1-hour 65.05 66,000a Leaf Injury to plant 

2-hour 65.05 1,130b Affects to alfalfa 

Annual 0.80 
100c Protects all vegetation 

190d Metabolic and growth impact to plants 

a  “Diagnosing Injury Caused by Air Pollution”, EPA-68-02-1344, Prepared by Applied Science Associates, Inc. under 
contract to the Air Pollution Training Institute, Research Triangle Park, North Carolina. 1976. 
b   “Synergistic Inhibition of Apparent Photosynthesis Rate of Alfalfa by Combinations of SO2 and NO2” Environmental 
Science and Technology, vol. 8(6): p.574-576, 1975. The limit is based on a concentration in ambient air of 0.6 ppm 
NO2

(U 1,130 μg/m3) which was found to depress the photosynthesis rate of alfalfa during a 2-hour exposure. 
c   “Secondary National Ambient Air Quality Standard (μg/m3) which is a limit set to avoid damage to vegetation 
resulting in economic losses in commercial crops, aesthetic damage to cultivated trees, shrubs, and other ornamentals, 
and reductions in productivity, species richness, and diversity in natural ecosystems to protect public welfare (Section 
109 of the Clean Air Act). These thresholds are the most stringent of those found in the literature survey. 
d   “Air Quality Criteria for Oxides of Nitrogen,” EPA/600/8-91/049aF-cF.3v, Office of Health and Environment 
Assessment, Environmental Criteria and Assessment Office, USEPA, Research Triangle Park, NC. 1993. 

Table 12. Predicted Air Quality Impacts Compared to CO Vegetation Impact Thresholds 

Averaging 
Period 

Maximum Project 
Impacts 
(µg/m3) 

Threshold for Impact to 
Vegetation 

(µg/m3) Applicability 

1-hour 860.91 40,000a Protects all vegetation 

8-hour 

103.48 

10,000a Protects all vegetation 

Multiple day 10,000b No known effects to vegetation 

1-week 115,000c Effects to some vegetation 

Multiple week 115,000d No effect on various plant species 

a  Secondary NAAQS (μg/m3) which is a limit set to avoid damage to vegetation resulting in economic losses in 
commercial crops, aesthetic damage to cultivated trees, shrubs, and other ornamentals, and reductions in productivity, 
species richness, and diversity in natural ecosystems to protect public welfare (Section 109 of the Clean Air Act). These 
thresholds are the most stringent of those found in the literature survey. 
b  “Air Quality Criteria for Carbon Monoxide,” EPA/600/8-90/045F (NTIS PB93-167492), Office of Health and Environment Assessment, 
Environmental Criteria and Assessment Office, USEPA, Research Triangle Park, NC. 1991. Various CO concentrations were examined 
the lowest of these was 10,000 μg/m3. Concentrations this low had no effects to various plant species. For many plant species, 
concentrations as high as 230,000 μg/m3 caused no effects. The exception was legume seedlings which were found to experience 
abnormal leaf growth when exposed to CO concentrations of only 27,000 μg/m3. Also related to this family of plants, CO concentrations 
in the soil of 113,000 μg/m3 were found to inhibit nitrogen fixation. It is clear that ambient CO concentrations as low as 10,000 μg/m3 will 
not affect vegetation. 
c  “Diagnosing Injury Caused by Air Pollution”, EPA-68-02-1344, Prepared by Applied Science Associates, Inc. under contract to the Air 
Pollution Training Institute, Research Triangle Park, North Carolina. 1976. A CO concentration of 115,000 μg/m3 was found to affect 
certain plant species.  
d  “Polymorphic Regions in Plant Genomes Detected by an M13 Probe” Zimmerman, P.A., et al. 1989. Genome 32: 824-828. 
115,000 μg/m3 was the lowest CO concentration included in this study. This concentration was not found to cause a reduction in growth 
rate to a variety of plant species.
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Table 13. Predicted Air Quality Impacts Compared to SO2 and PM10 Vegetation Impact 

Thresholds 

Averaging Period 

Maximum Project 
Impacts 
(µg/m3) 

Threshold for Impact 
to Vegetation 

(µg/m3) Applicability 

SO2

1-hour SO2 1.79 131a Suggested worst-case limit 

3-hour SO2

1.26 
390b Protects SO2 sensitive species 

3-hour SO2 1,300c Protects all vegetation 

24-hour SO2 0.70 63d Insignificant effect to wheat and barley 

Annual SO2 0.04 130b Protects SO2 sensitive species 

PM10

24-hour PM10 2.34 150c Protects all vegetation 

Annual PM10 0.15 50c Protects all vegetation 

Annual PM10 579e Damage to sensitive species (fir tree) 

a. “Crop and Forest Losses due to Current and Projected Emissions from Coal-Fired Power Plants in the Ohio River 
Basin” Loucks, O.L., R.W. Miller, et al. 1980. The Institute of Ecology. In this publication, the authors propose 1-hour 
thresholds from 131 to 262 μg/m3. 

b. “Impacts of Coal-fired Power Plants on Fish, Wildlife, and their Habitats” Dvorak, A.J., et al. Argonne National 
Laboratory. Argonne, Illinois. Fish and Wildlife Service Publication No. FWS/OBS-78/29. March 1978. This document 
indicates the lowest 3-hour SO2 concentration expected to cause injury to sensitive plants growing under compromised 
conditions is approximately 390 μg/m3. Similarly, a threshold of 130 μg/m3 is suggested for chronic exposure. 

c. Secondary National Ambient Air Quality Standard (μg/m3) which is a limit set to avoid damage to vegetation resulting 
in economic losses in commercial crops, aesthetic damage to cultivated trees, shrubs, and other ornamentals, and 
reductions in productivity, species richness, and diversity in natural ecosystems to protect public welfare (Section 109 
of the Clean Air Act). These thresholds are the most stringent of those found in the literature survey. 

d. “Concurrent Exposure to SO2 and/or NO2 Alters Growth and Yield Responses of Wheat and Barley to Low 
Concentrations of O3” (New Phytologist, 118 (4). 1991. pp. 581-592). This paper indicates exposure to 63 μg/m3 of 
SO2 during the growing season had insignificant effects to wheat but did affect the weight of Barley seeds. 

e. “Responses of Plants to Air Pollution” Lerman, S.L., and E.F. Darley. 1975. “Particulates,” pp. 141-158 (Chap. 7). In 
J.B. Mudd and T.T. Kozlowski (eds.). Academic Press. New York, NY. Results of studies conducted indicated 
concluded that particulate deposition rates of 365 g/m2/yr caused damage to fir trees, but rates of 274 g/m2/year and 
400 to 600 g/m2/yr did not cause damage to vegetation. 365 g/m2/yr translates to W579 μg/m3, using a worst-case 
deposition velocity of 2 centimeters per second. 
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Table 14. Soils Impact Screening Assessment 

Pollutant 

Maximum 
Facility 

Deposited Soil 
Concentration

(ppmw) 

Soil 
Screening 

Criteria 
(ppmw) 

Percent of 
Soil 

Screening 
Criteria 

Plant Tissue 
Concentration

(ppmw) 

Plant 
Screening 

Criteria 
(ppmw) 

Percent of 
Plant 

Screening 
Criteria 

Arsenic 1.16E-04 3 0.00% 1.62E-05 0.25 0.01%

Beryllium 7.82E-04 NA NA NA NA NA

Cadmium 4.29E-04 2.5 0.02% 4.59E-03 3 0.15%

Chromium 3.12E-02 8.4 0.37% 6.25E-04 1 0.06%

Cobalt 3.20E-05 NA NA 3.52E-06 19 0.00%

Lead 2.65E-03 1000 0.00% 1.19E-03 126 0.00%

Manganese 4.55E-04 2.5 0.02% 3.00E-05 400 0.00%

Mercury 9.75E-05 455 0.00% 4.88E-05 NA NA

Nickel 3.72E-03 500 0.00% 1.68E-04 60 0.00%

Selenium 6.44E-04 13 0.00% 6.44E-04 100 0.00%

Note: Based on screening procedures described in Chapter 5 of the USEPA guidance document for soils and 
vegetation, A Screening Procedure for the Impacts of Air Pollution Sources on Plants, Soils, and Animals (USEPA 
1980). 



Killingly Energy Center Ambient Air Quality Analysis – January 2018 Update  

APPENDIX B: FACILITY LAYOUT DIAGRAMS AND BPIP DATA  



AERMOD View - Lakes Environmental Software G:\Engineering\Air\Ramos\working\NTE KEC 2017\Model\KEC17-5\KEC_BPIP_Sound Walls_new Fence_rev1.isc
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'Killingly Energy Center 01/2018' 
'P' 
'METERS'  1.00000000 
'UTMY'  0.0000 
27 
'FIREPUMP'  1           96.93 
    4            4.88 
            257857.93      4638575.10 
            257861.80      4638567.50 
            257858.00      4638565.56 
            257854.13      4638573.16 
'CONTROL'  1           96.93 
    4            7.92 
            257916.74      4638613.75 
            257930.37      4638620.62 
            257943.21      4638595.08 
            257929.45      4638588.26 
'EMGEN'  1           96.93 
    4            4.88 
            257932.48      4638581.55 
            257931.12      4638584.22 
            257939.00      4638588.24 
            257940.36      4638585.57 
'CTDIFF1'  1           96.93 
    4            8.71 
            257883.24      4638637.20 
            257889.93      4638640.54 
            257892.75      4638631.99 
            257888.43      4638629.82 
'ADMIN'  1           96.93 
    4            7.92 
            258072.11      4638629.26 
            258110.47      4638592.22 
            258096.70      4638577.96 
            258058.34      4638615.00 
'DEMINTNK'  1           96.32 
    8           11.58 
            257846.38      4638573.99 
            257841.53      4638571.98 
            257839.52      4638567.13 
            257841.53      4638562.28 
            257846.38      4638560.27 
            257851.23      4638562.28 
            257853.24      4638567.13 
            257851.23      4638571.98 
'SVCTANK'  1           95.21 
    8           13.11 
            257832.03      4638589.47 
            257827.18      4638587.46 
            257825.17      4638582.61 
            257827.18      4638577.76 
            257832.03      4638575.75 
            257836.88      4638577.76 
            257838.89      4638582.61 
            257836.88      4638587.46 
'GASCOMP'  1           96.93 
    4            6.40 
            257858.39      4638613.92 
            257872.10      4638620.61 
            257878.79      4638606.90 
            257865.08      4638600.21 
'OILTANKE'  2           95.10 
    8            6.40 
            257816.51      4638628.84 
            257804.66      4638623.93 
            257799.75      4638612.08 
            257804.66      4638600.23 
            257816.51      4638595.32 
            257828.36      4638600.23 
            257833.27      4638612.08 
            257828.36      4638623.93 
    8           13.72 
            257816.53      4638623.58 

1



            257808.45      4638620.23 
            257805.10      4638612.15 
            257808.45      4638604.07 
            257816.53      4638600.72 
            257824.62      4638604.07 
            257827.96      4638612.15 
            257824.62      4638620.23 
'GASHTR'  1           96.93 
    4            5.49 
            257872.47      4638588.11 
            257870.89      4638591.35 
            257881.63      4638596.59 
            257883.21      4638593.35 
'ACC'  1           96.93 
    4           24.38 
            257876.77      4638741.74 
            257928.17      4638767.93 
            257971.14      4638683.60 
            257919.74      4638657.41 
'COOLFAN'  1           96.93 
    4            6.71 
            257853.50      4638713.73 
            257866.65      4638720.43 
            257874.96      4638704.13 
            257861.81      4638697.42 
'AUXBLR'  1           96.93 
    5            7.92 
            257869.94      4638695.57 
            257878.28      4638699.70 
            257883.51      4638689.19 
            257875.19      4638685.02 
            257875.19      4638685.02 
'WWTRTMT'  1           96.93 
    4            7.77 
            257852.14      4638557.96 
            257867.13      4638565.46 
            257876.05      4638547.66 
            257860.96      4638540.10 
'TURBHIGH'  1           96.93 
    4           23.96 
            257873.33      4638622.49 
            257960.44      4638666.14 
            257968.63      4638649.80 
            257881.29      4638606.48 
'CONTROL3'  1           96.93  'Additional Control Building added 10/17/2017' 
    4            7.92 
            257889.82      4638586.64 
            257895.17      4638575.96 
            257886.71      4638571.67 
            257881.30      4638582.40 
'HRSG'  4           96.93 
    11           28.96 
            257862.55      4638678.56 
            257863.71      4638677.71 
            257865.26      4638677.33 
            257867.09      4638677.75 
            257868.45      4638678.84 
            257869.16      4638680.46 
            257869.19      4638681.91 
            257872.74      4638680.37 
            257886.89      4638652.23 
            257875.71      4638646.66 
            257861.58      4638674.85 
    16           32.31 
            257869.03      4638656.88 
            257882.67      4638663.72 
            257883.17      4638663.86 
            257883.76      4638663.76 
            257884.13      4638663.44 
            257884.37      4638662.95 
            257884.39      4638662.43 
            257884.15      4638661.96 
            257883.72      4638661.65 
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            257870.06      4638654.80 
            257869.60      4638654.64 
            257868.99      4638654.76 
            257868.60      4638655.07 
            257868.37      4638655.55 
            257868.34      4638656.04 
            257868.57      4638656.56 
    12           32.31 
            257865.39      4638665.58 
            257877.88      4638671.84 
            257878.24      4638671.76 
            257878.50      4638671.57 
            257878.75      4638671.06 
            257878.74      4638670.73 
            257878.60      4638670.42 
            257866.11      4638664.16 
            257865.75      4638664.25 
            257865.49      4638664.44 
            257865.26      4638664.91 
            257865.23      4638665.28 
    16           32.31 
            257863.48      4638668.66 
            257876.57      4638675.22 
            257877.00      4638675.12 
            257877.37      4638674.92 
            257877.61      4638674.62 
            257877.85      4638674.13 
            257877.89      4638673.70 
            257877.85      4638673.29 
            257877.70      4638672.95 
            257864.62      4638666.40 
            257864.20      4638666.53 
            257863.84      4638666.76 
            257863.56      4638667.00 
            257863.34      4638667.47 
            257863.27      4638667.88 
            257863.30      4638668.30 
'AIRINLET'  2           96.93 
    4           21.26 
            257893.83      4638616.35 
            257900.30      4638619.59 
            257905.20      4638609.89 
            257898.65      4638606.64 
    4           28.16 
            257895.05      4638606.44 
            257907.56      4638612.70 
            257912.64      4638602.38 
            257900.13      4638596.08 
'TURBLOW'  1           96.93 
    6           11.93 
            257881.29      4638606.48 
            257889.67      4638589.85 
            257920.86      4638605.48 
            257916.74      4638613.75 
            257972.59      4638641.88 
            257968.63      4638649.80 
'CTDIFF'  10           96.93 
    4            8.71 
            257876.04      4638646.84 
            257886.53      4638652.05 
            257889.94      4638640.54 
            257883.24      4638637.20 
    8           10.58 
            257876.05      4638646.84 
            257882.45      4638638.27 
            257882.53      4638638.16 
            257888.49      4638641.13 
            257889.60      4638641.68 
            257889.56      4638641.81 
            257886.53      4638652.05 
            257877.20      4638647.42 
    8           12.46 
            257876.06      4638646.84 
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            257881.66      4638639.34 
            257881.82      4638639.12 
            257887.04      4638641.72 
            257889.26      4638642.83 
            257889.18      4638643.09 
            257886.53      4638652.04 
            257878.37      4638647.99 
    8           14.33 
            257876.07      4638646.84 
            257880.87      4638640.41 
            257881.11      4638640.08 
            257885.58      4638642.31 
            257888.91      4638643.97 
            257888.80      4638644.36 
            257886.53      4638652.04 
            257879.53      4638648.57 
    8           16.21 
            257876.08      4638646.84 
            257880.08      4638641.48 
            257880.41      4638641.05 
            257884.13      4638642.90 
            257888.57      4638645.12 
            257888.42      4638645.64 
            257886.52      4638652.03 
            257880.70      4638649.14 
    8           18.08 
            257876.09      4638646.84 
            257879.29      4638642.55 
            257879.70      4638642.01 
            257882.68      4638643.49 
            257888.23      4638646.26 
            257888.04      4638646.91 
            257886.52      4638652.03 
            257881.86      4638649.71 
    8           19.96 
            257876.10      4638646.84 
            257878.50      4638643.62 
            257878.99      4638642.97 
            257881.23      4638644.08 
            257887.89      4638647.41 
            257887.66      4638648.19 
            257886.52      4638652.03 
            257883.03      4638650.29 
    8           21.83 
            257876.11      4638646.83 
            257877.70      4638644.69 
            257878.28      4638643.93 
            257879.77      4638644.67 
            257887.55      4638648.55 
            257887.28      4638649.46 
            257886.52      4638652.02 
            257884.19      4638650.86 
    8           23.71 
            257876.11      4638646.83 
            257876.91      4638645.76 
            257877.58      4638644.89 
            257878.32      4638645.26 
            257887.20      4638649.70 
            257886.90      4638650.74 
            257886.52      4638652.02 
            257885.35      4638651.44 
    4           25.58 
            257876.12      4638646.83 
            257886.52      4638652.01 
            257886.86      4638650.84 
            257876.87      4638645.85 
'DIFFWALL'  1           96.93  'Diffuser sound wall' 
    6           12.19 
            257883.00      4638637.43 
            257880.43      4638636.26 
            257884.20      4638627.99 
            257884.37      4638628.01 
            257880.61      4638636.20 
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            257883.09      4638637.33 
'SWALL1'  1          102.27  'Sound wall south of water treatment building' 
    25            6.71 
            257893.69      4638540.99 
            257892.98      4638540.19 
            257890.33      4638536.70 
            257886.19      4638531.45 
            257882.82      4638527.29 
            257880.10      4638525.33 
            257878.39      4638524.74 
            257876.38      4638524.33 
            257874.68      4638524.32 
            257872.27      4638524.65 
            257869.72      4638525.93 
            257868.59      4638526.83 
            257869.03      4638526.98 
            257869.83      4638526.12 
            257872.37      4638525.02 
            257874.89      4638524.64 
            257876.85      4638524.70 
            257878.81      4638525.21 
            257879.94      4638525.70 
            257880.87      4638526.29 
            257882.71      4638527.65 
            257886.37      4638532.26 
            257890.67      4638537.72 
            257892.16      4638539.52 
            257893.40      4638541.07 
'SWALL2'  1           96.67  'Sound wall between water tanks' 
    5            5.49 
            257828.87      4638564.77 
            257830.58      4638563.13 
            257837.22      4638556.75 
            257837.42      4638556.90 
            257829.16      4638564.88 
'SWALL4'  1           95.71  'Sound wall north of oil tank' 
    23            4.88 
            257754.74      4638638.52 
            257755.58      4638635.62 
            257756.51      4638634.17 
            257757.83      4638632.69 
            257759.45      4638631.09 
            257760.96      4638629.60 
            257762.71      4638628.04 
            257766.41      4638624.44 
            257769.17      4638621.88 
            257773.93      4638617.32 
            257783.56      4638607.98 
            257783.77      4638608.35 
            257777.76      4638614.29 
            257773.89      4638618.02 
            257770.62      4638621.12 
            257767.51      4638624.02 
            257764.36      4638626.98 
            257762.00      4638629.20 
            257760.22      4638630.85 
            257758.56      4638632.50 
            257757.25      4638633.91 
            257756.05      4638635.52 
            257755.10      4638638.54 
'TRNSWAL1'  1           96.93  'Transformer sound wall 1' 
    8            3.05 
            257906.27      4638589.39 
            257896.08      4638584.27 
            257900.28      4638575.97 
            257897.90      4638574.75 
            257903.89      4638562.66 
            257918.36      4638569.98 
            257912.37      4638582.03 
            257910.34      4638580.98 
'TRNSWAL2'  1           96.93  'Transformer sound wall 2' 
    4            3.05 
            257954.34      4638612.94 
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            257939.81      4638605.64 
            257945.83      4638593.64 
            257960.42      4638600.94 
'SWALL3'  1           94.79  'Sound Wall 3' 
    4            5.49 
            257820.01      4638573.17 
            257809.05      4638583.68 
            257809.28      4638583.94 
            257820.23      4638573.44 
5 
'CTG'                96.93       45.72       257865.36      4638681.24  
'Combustion Turbine and HRSG' 
'AUX'                96.93       27.43       257876.13      4638694.43  'Auxiliary 
Boiler' 
'GH'                 96.93        6.10       257881.81      4638594.65  'Natural 
Gas Heater' 
'EDG'                96.93       13.72       257933.57      4638588.97  'Emergency 
Diesel Generator' 
'FP'                 96.93        6.10       257859.30      4638574.17  'Emergecy 
Fire Pump Engine' 
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 Killingly Energy Center 01/2018                                               

                              BPIP (Dated: 04274)
 DATE :  1/17/2018
 TIME : 19:42:40
 Killingly Energy Center 01/2018                                               

 ============================
 BPIP PROCESSING INFORMATION:
 ============================

   The P  flag has been set for preparing downwash related data
          for a model run utilizing the PRIME algorithm.

   Inputs entered in METERS     will be converted to meters using 
    a conversion factor of    1.0000.  Output will be in meters.

   The UTMP variable is set to UTMY.  The input is assumed to be in
     UTM coordinates.  BPIP will move the UTM origin to the first pair of
     UTM coordinates read.  The UTM coordinates of the new origin will 
     be subtracted from all the other UTM coordinates entered to form 
     this new local coordinate system.

   Plant north is set to   0.00 degrees with respect to True North.  

 Killingly Energy Center 01/2018                                               

                PRELIMINARY* GEP STACK HEIGHT RESULTS TABLE
                         (Output Units: meters)

                            Stack-Building            Preliminary*
         Stack    Stack     Base Elevation    GEP**   GEP Stack
         Name     Height    Differences       EQN1    Height Value

        CTG        45.72         0.00        72.40        72.40
        AUX        27.43         0.00        72.40        72.40
        GH          6.10         0.00        69.74        69.74
        EDG        13.72         0.00        61.56        65.00
        FP          6.10         0.00        72.40        72.40

   * Results are based on Determinants 1 & 2 on pages 1 & 2 of the GEP
     Technical Support Document.  Determinant 3 may be investigated for
     additional stack height credit.  Final values result after
     Determinant 3 has been taken into consideration.
  ** Results were derived from Equation 1 on page 6 of GEP Technical
     Support Document.  Values have been adjusted for any stack-building
     base elevation differences.

     Note:  Criteria for determining stack heights for modeling emission
     limitations for a source can be found in Table 3.1 of the
     GEP Technical Support Document.

                              BPIP (Dated: 04274)
 DATE :  1/17/2018
 TIME : 19:42:40

 Killingly Energy Center 01/2018                                               

  BPIP output is in meters

     SO BUILDHGT CTG        28.96   28.96   28.96   28.96   28.96   28.96
     SO BUILDHGT CTG        28.96   28.96   28.96   28.96   28.96   28.96
     SO BUILDHGT CTG        28.96   23.96   23.96   23.96   28.96   28.96
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     SO BUILDHGT CTG        28.96   28.96   28.96   28.96   28.96   28.96
     SO BUILDHGT CTG        28.96   28.96   28.96   28.96   28.96   28.96
     SO BUILDHGT CTG        28.96   23.96   23.96   23.96   28.96   28.96
     SO BUILDWID CTG        28.85   31.88   34.24   35.57   35.82   34.97
     SO BUILDWID CTG        35.35   35.85   35.25   33.58   30.89   27.71
     SO BUILDWID CTG        23.91   98.98   98.38   98.89   21.00   25.31
     SO BUILDWID CTG        28.85   31.88   34.24   35.57   35.82   34.97
     SO BUILDWID CTG        35.35   35.85   35.25   33.58   30.89   27.71
     SO BUILDWID CTG        23.91   98.98   98.38   98.89   21.00   25.31
     SO BUILDLEN CTG        33.58   30.89   27.71   23.91   19.39   14.28
     SO BUILDLEN CTG        16.05   21.00   25.31   28.85   31.88   34.24
     SO BUILDLEN CTG        35.57   90.22   77.95   28.99   35.85   35.25
     SO BUILDLEN CTG        33.58   30.89   27.71   23.91   19.39   14.28
     SO BUILDLEN CTG        16.05   21.00   25.31   28.85   31.88   34.24
     SO BUILDLEN CTG        35.57   40.34   24.00   28.99   35.85   35.25
     SO XBADJ    CTG       -32.26  -28.95  -24.77  -19.84  -14.30   -8.33
     SO XBADJ    CTG        -5.74   -4.83   -3.78   -2.61   -1.72   -1.09
     SO XBADJ    CTG        -0.43    0.25    0.92   46.71    0.01   -0.67
     SO XBADJ    CTG        -1.32   -1.94   -2.94   -4.08   -5.09   -5.96
     SO XBADJ    CTG       -10.31  -16.17  -21.53  -26.24  -30.15  -33.15
     SO XBADJ    CTG       -35.14  -90.47  -78.86  -75.70  -35.85  -34.58
     SO YBADJ    CTG       -11.81  -14.21  -16.03  -17.36  -18.15  -18.40
     SO YBADJ    CTG       -18.36  -17.93  -16.96  -15.47  -13.51  -10.92
     SO YBADJ    CTG        -7.88   13.64   25.60   36.84    5.67    8.88
     SO YBADJ    CTG        11.81   14.21   16.03   17.36   18.15   18.40
     SO YBADJ    CTG        18.36   17.93   16.95   15.47   13.51   10.92
     SO YBADJ    CTG         7.88  -13.64  -25.60  -36.84   -5.67   -8.88

     SO BUILDHGT AUX        28.96   28.96   28.96   28.96   28.96   28.96
     SO BUILDHGT AUX        28.96   28.96   28.96   28.96   28.96   24.38
     SO BUILDHGT AUX        24.38   24.38   23.96   23.96   24.38   28.96
     SO BUILDHGT AUX        28.96   28.96   28.96   28.96   28.96   28.96
     SO BUILDHGT AUX        28.96   28.96   28.96   28.96   28.96   24.38
     SO BUILDHGT AUX        24.38   24.38   23.96   23.96   24.38   28.96
     SO BUILDWID AUX        28.85   31.88   34.24   35.57   35.82   34.97
     SO BUILDWID AUX        35.35   35.85   35.25   33.58   30.89   99.93
     SO BUILDWID AUX        90.08   77.50   98.38   98.89   82.84   25.31
     SO BUILDWID AUX        28.85   31.88   34.24   35.57   35.82   34.97
     SO BUILDWID AUX        35.35   35.85   35.25   33.58   30.89   99.93
     SO BUILDWID AUX        90.08   77.50   98.38   98.89   82.84   25.31
     SO BUILDLEN AUX        33.58   30.89   27.71   23.91   19.39   14.28
     SO BUILDLEN AUX        16.05   21.00   25.31   28.85   31.88  110.80
     SO BUILDLEN AUX       109.66  105.20   77.95   75.02  107.38   35.25
     SO BUILDLEN AUX        33.58   30.89   27.71   23.91   19.39   14.28
     SO BUILDLEN AUX        16.05   21.00   25.31   28.85   31.88  110.80
     SO BUILDLEN AUX       109.66  105.20   24.00   28.99  107.38   35.25
     SO XBADJ    AUX       -47.12  -45.03  -41.58  -36.86  -31.03  -24.25
     SO XBADJ    AUX       -20.37  -17.73  -14.55  -10.93   -7.33  -23.10
     SO XBADJ    AUX       -29.92  -35.83    6.95    9.39  -63.35   12.52
     SO XBADJ    AUX        13.53   14.14   13.87   12.95   11.63    9.97
     SO XBADJ    AUX         4.32   -3.27  -10.76  -17.92  -24.54  -87.70
     SO XBADJ    AUX       -79.74  -69.37  -84.90  -84.41  -44.03  -47.77
     SO YBADJ    AUX        -3.50   -8.61  -13.30  -17.58  -21.34  -24.44
     SO YBADJ    AUX       -27.07  -29.05  -30.15  -30.33  -29.59   39.71
     SO YBADJ    AUX        44.71   48.36    9.68   22.21   50.27   -1.89
     SO YBADJ    AUX         3.50    8.61   13.30   17.58   21.34   24.44
     SO YBADJ    AUX        27.07   29.05   30.15   30.33   29.59  -39.71
     SO YBADJ    AUX       -44.71  -48.36   -9.68  -22.21  -50.27    1.89

     SO BUILDHGT GH         28.96   23.96   23.96   23.96   23.96   23.96
     SO BUILDHGT GH         23.96   23.96   23.96   23.96   23.96   23.96
     SO BUILDHGT GH         23.96   23.96   23.96   23.96   28.96   28.96
     SO BUILDHGT GH         28.96   24.38   24.38   24.38   24.38   23.96
     SO BUILDHGT GH         23.96   23.96   23.96   23.96   23.96   23.96
     SO BUILDHGT GH         23.96   23.96   23.96   23.96   23.96   23.96
     SO BUILDWID GH         27.19   80.21   68.88   55.45   40.34   24.00
     SO BUILDWID GH         28.99   45.01   59.66   72.50   83.13   91.24
     SO BUILDWID GH         96.58   98.98   98.38   98.89   21.00   25.31
     SO BUILDWID GH         27.19  108.56  110.80  109.66  105.20   24.00
     SO BUILDWID GH         28.99   45.01   59.66   72.50   83.13   91.24
     SO BUILDWID GH         96.58   98.98   98.38   98.89   98.59   95.30
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     SO BUILDLEN GH         33.58   83.13   91.24   96.58   98.98   98.38
     SO BUILDLEN GH         98.89   98.59   95.30   89.11   80.21   68.88
     SO BUILDLEN GH         55.45   40.34   24.00   28.99   35.85   35.25
     SO BUILDLEN GH         33.58  106.74   99.93   90.08   77.50   98.38
     SO BUILDLEN GH         98.89   98.59   95.30   89.11   80.21   68.88
     SO BUILDLEN GH         55.45   40.34   24.00   28.99   45.01   59.66
     SO XBADJ    GH         50.16   10.94    9.99    8.73    7.21    5.46
     SO XBADJ    GH          1.55   -3.52   -8.48  -13.19  -17.49  -21.26
     SO XBADJ    GH        -24.39  -26.78  -28.35  -40.29  -88.13  -87.26
     SO XBADJ    GH        -83.74 -178.69 -173.24 -162.54 -146.90 -103.84
     SO XBADJ    GH       -100.45  -95.08  -86.82  -75.92  -62.72  -47.61
     SO XBADJ    GH        -31.06  -13.56    4.35   11.29   11.74   11.83
     SO YBADJ    GH         19.42  -22.62  -13.17   -3.33    6.61   16.35
     SO YBADJ    GH         25.79   34.25   41.66   47.81   52.51   55.61
     SO YBADJ    GH         57.02   56.70   54.65   51.00    4.50   -7.58
     SO YBADJ    GH        -19.42   -0.76  -22.51  -43.58  -63.32  -16.35
     SO YBADJ    GH        -25.79  -34.25  -41.66  -47.81  -52.51  -55.61
     SO YBADJ    GH        -57.02  -56.70  -54.65  -51.00  -45.78  -39.17

     SO BUILDHGT EDG        23.96   23.96   23.96   11.93    7.92    7.92
     SO BUILDHGT EDG         7.92    7.92   23.96   23.96   23.96   23.96
     SO BUILDHGT EDG        28.96   23.96   23.96   24.38   24.38   24.38
     SO BUILDHGT EDG        24.38   24.38   23.96   11.93    7.92    7.92
     SO BUILDHGT EDG         7.92    7.92   23.96   23.96   23.96   23.96
     SO BUILDHGT EDG        23.96   23.96   23.96   23.96   23.96   23.96
     SO BUILDWID EDG        89.11   80.21   68.88   47.19   31.32   29.40
     SO BUILDWID EDG        30.09   31.71   70.06   72.50   83.13   91.24
     SO BUILDWID EDG        21.74   98.98   98.38   68.79   82.84   94.37
     SO BUILDWID EDG       103.03  108.56   68.88   47.19   31.32   29.40
     SO BUILDWID EDG        30.09   31.71   70.06   72.50   83.13   91.24
     SO BUILDWID EDG        96.58   98.98   98.38   98.89   98.59   95.30
     SO BUILDLEN EDG        72.50   83.13   91.24   96.68   21.51   16.98
     SO BUILDLEN EDG        18.49   22.83   95.30   89.11   80.21   68.88
     SO BUILDLEN EDG        35.57   40.34   24.00  100.97  107.38  110.52
     SO BUILDLEN EDG       110.30  106.74   91.24   96.68   21.51   16.98
     SO BUILDLEN EDG        18.49   22.83   95.30   89.11   80.21   68.88
     SO BUILDLEN EDG        55.45   40.34   24.00   28.99   45.01   59.66
     SO XBADJ    EDG         8.17   -1.43  -10.98  -27.54   -3.61   -3.92
     SO XBADJ    EDG        -7.34  -12.27  -60.24  -65.15  -68.07  -68.93
     SO XBADJ    EDG      -111.99  -64.40  -59.15 -170.01 -177.18 -178.96
     SO XBADJ    EDG      -175.30 -166.32  -80.27  -69.13  -17.89  -13.05
     SO XBADJ    EDG       -11.15  -10.55  -35.06  -23.96  -12.14    0.05
     SO XBADJ    EDG        12.24   24.06   35.15   34.33   26.32   17.51
     SO YBADJ    EDG        20.59   27.97   34.49   27.71   14.14   15.17
     SO YBADJ    EDG        15.79   15.87   42.14   44.41   40.14   34.65
     SO YBADJ    EDG        18.96   20.70   12.67   33.27   12.01   -9.62
     SO YBADJ    EDG       -30.95  -51.34  -34.49  -27.71  -14.14  -15.17
     SO YBADJ    EDG       -15.79  -15.87  -42.14  -44.41  -40.14  -34.65
     SO YBADJ    EDG       -28.10  -20.70  -12.67   -4.30    4.21   12.59

     SO BUILDHGT FP         23.96   23.96   23.96   23.96   23.96   23.96
     SO BUILDHGT FP         23.96   13.11   13.11   13.11   13.11   13.72
     SO BUILDHGT FP         13.72   13.72    7.77    7.77    7.77   28.96
     SO BUILDHGT FP         28.96   28.96   24.38   24.38   24.38   23.96
     SO BUILDHGT FP         23.96   13.11   13.11   13.11   13.11   13.11
     SO BUILDHGT FP         13.11    7.77    7.77    7.77    7.77   23.96
     SO BUILDWID FP         89.11   80.21   68.88   55.45   40.34   24.00
     SO BUILDWID FP         45.21   13.51   13.72   13.51   12.89   22.08
     SO BUILDWID FP         22.77   22.77   18.02   18.95   21.76   25.31
     SO BUILDWID FP         28.85   31.88  110.80  109.66  105.20   24.00
     SO BUILDWID FP         45.21   13.51   13.72   13.51   12.89   13.25
     SO BUILDWID FP         13.67   21.03   18.02   18.95   21.76  107.05
     SO BUILDLEN FP         72.50   83.13   91.24   96.58   98.98   98.38
     SO BUILDLEN FP         98.89   13.51   13.72   13.51   12.89   22.08
     SO BUILDLEN FP         22.77   22.77   20.88   21.72   23.90   35.25
     SO BUILDLEN FP         33.58   30.89   99.93   90.08   77.50   98.38
     SO BUILDLEN FP         98.89   13.51   13.72   13.51   12.89   13.25
     SO BUILDLEN FP         13.67   23.26   20.88   21.72   23.90   75.43
     SO XBADJ    FP         35.64   37.88   38.98   38.89   37.61   35.20
     SO XBADJ    FP         29.71  -32.15  -34.13  -35.08  -34.96  -67.07
     SO XBADJ    FP        -68.56  -67.97   10.46   10.86    9.94 -107.74

3



     SO XBADJ    FP       -107.82 -104.63 -202.24 -192.70 -177.30 -133.57
     SO XBADJ    FP       -128.60   18.63   20.41   21.57   22.07   21.21
     SO XBADJ    FP         19.48  -31.07  -31.33  -32.58  -33.84   32.31
     SO YBADJ    FP        -49.98  -36.76  -22.43   -7.41    7.83   22.83
     SO YBADJ    FP         29.23   13.05    8.44    3.58   -1.40   11.51
     SO YBADJ    FP          1.61   -8.35   -6.59   -2.80    1.01   14.93
     SO YBADJ    FP         -0.81  -16.71  -13.26  -39.50  -64.54  -22.83
     SO YBADJ    FP        -29.23  -13.05   -8.44   -3.58    1.40    6.33
     SO YBADJ    FP         11.06   10.11    6.59    2.80   -1.01  -55.80

4
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NTE Connecticut, LLC - Killingly Energy Center
Mitsubishi Model M501JAC Combined Cycle Combustion Turbine Emissions Estimates

Case #: 1 2 4 5 36 37 39 40 33 34 35 2 3 4 28 14 15 25 29 30

Fuel
GT Operating Load 100% 100% 75% 55% 100% 100% 75% 50% 100% 75% 60% 100% 75% 60% 100% 75% 60% 100% 75% 60%
Fuel Heating Value, Btu/lb  (HHV) 22,112 22,112 22,112 22,112 22,112 22,112 22,112 22,112 22,112 19,594 19,594 19,594 19,594 19,594 19,594 19,594 19,594 19,594 19,594 19,594
Evaporative Cooler Status (On or Off) ON ON OFF OFF ON ON OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF
Duct Burner Status ON OFF Off Off ON OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF
Inlet Fogger State (On or Off) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ambient Relative Humidity, % 45 45 45 45 60 60 60 60 100 45 45 45 45 45 60 60 60 100 100 100
Baromteric Pressure, psia 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52
GT Heat Input  (MMBtu/hr/unit, HHV) 3,436 3,438 2,638 2,181 3,684 3,686 2,881 2,246 3,745 2,226 1,948 2,692 2,226 1,948 3,033 2,453 2,177 3,033 2,773 2,374
DB Heat Input (MMBtu/hr/unit, HHV) 408 0 0 0 368 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Net Power (kW) 0 0 0 0 0 527,475 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gross Power (kW) 0 0 0 0 0 541,000 0 0 0 0 0 0 0 0 0 0 0.0000 0 0 0
Heat Rate (Btu/kW-hr, net, HHV) 0 0 0 0 0 6,988 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Exhaust velocity (m/s) 20.70 20.98 16.59 14.48 22.01 21.97 17.88 14.55 21.82 20.65 17.47 21.64 17.37 14.64 23.77 18.60 16.35 22.81 22.48 19.04

Exhaust temperature (K) 352.59 358.15 352.59 352.59 352.59 352.59 352.59 352.59 352.59 352.59 353.15 370.37 364.26 358.71 365.93 359.26 355.37 364.82 365.37 361.48

NOx (g/s) 3.569 3.192 2.449 2.025 3.762 3.422 2.675 2.085 3.477 2.066 1.808 5.872 4.826 4.208 5.947 4.813 4.259 5.947 5.437 4.656

CO (g/s) 1.847 0.874 0.671 0.555 1.947 0.937 0.733 0.571 0.953 0.566 0.495 1.613 1.323 1.159 1.814 1.462 1.285 1.814 1.651 1.411

PM (g/s) 1.600 0.882 0.693 0.592 1.600 0.958 0.756 0.605 0.970 0.882 0.706 3.188 2.558 2.167 3.604 2.822 2.482 3.490 3.478 2.948

SO2 (g/s) 0.727 0.650 0.499 0.412 0.766 0.697 0.545 0.424 0.708 0.421 0.368 0.509 0.421 0.368 0.573 0.464 0.411 0.573 0.524 0.449

AERMOD SU/SD Impacts - Turbine only (µg/m³ per g/s) - 150 ft. turbine stack height
1-HR 1ST 2.26 2.13 2.79 3.16 2.14 2.14 2.59 3.14 2.16 2.27 2.63 1.86 2.41 2.89 1.76 2.36 2.72 1.85 1.86 2.27
3-HR 1ST 1.48 1.40 1.76 2.10 1.40 1.41 1.67 2.09 1.42 1.49 1.69 1.23 1.57 1.96 1.16 1.54 1.75 1.22 1.23 1.48
8-HR 1ST 0.70 0.66 1.07 1.38 0.63 0.63 0.93 1.37 0.64 0.70 0.98 0.58 0.89 1.29 0.53 0.81 1.07 0.57 0.57 0.75

24-HR 1ST 0.32 0.30 0.49 0.65 0.28 0.28 0.42 0.65 0.29 0.32 0.44 0.26 0.41 0.61 0.22 0.37 0.50 0.24 0.25 0.35
1-HR 2ND 2.26 2.09 2.77 3.07 2.12 2.13 2.59 3.06 2.14 2.26 2.63 1.85 2.37 2.89 1.75 2.33 2.72 1.84 1.86 2.22
3-HR 2ND 1.00 0.92 1.53 1.90 0.94 0.94 1.35 1.88 0.95 1.00 1.40 0.79 1.30 1.79 0.74 1.17 1.54 0.79 0.79 1.10
8-HR 2ND 0.66 0.62 1.00 1.26 0.60 0.60 0.87 1.25 0.61 0.66 0.91 0.54 0.84 1.18 0.51 0.74 1.00 0.53 0.54 0.71

24-HR 2ND 0.25 0.23 0.40 0.53 0.23 0.23 0.34 0.53 0.23 0.25 0.36 0.20 0.33 0.49 0.19 0.29 0.40 0.20 0.20 0.27
1-HR 4TH 2.21 2.08 2.68 2.98 2.10 2.11 2.49 2.97 2.12 2.22 2.53 1.81 2.30 2.81 1.72 2.26 2.63 1.81 1.82 2.18

24-HR 6TH 0.20 0.19 0.30 0.34 0.19 0.19 0.25 0.34 0.19 0.20 0.27 0.17 0.23 0.32 0.16 0.23 0.30 0.17 0.17 0.21
1-HR 8TH 2.14 1.97 2.56 2.82 2.00 2.01 2.43 2.81 2.02 2.15 2.45 1.73 2.24 2.66 1.63 2.20 2.54 1.73 1.74 2.09

24-HR 8TH 0.20 0.19 0.27 0.33 0.19 0.19 0.24 0.33 0.19 0.20 0.25 0.16 0.23 0.31 0.15 0.21 0.27 0.16 0.16 0.20
ANNUAL AVG 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.02 0.02

ANNUAL Y1 0.03 0.02 0.03 0.04 0.02 0.02 0.03 0.04 0.03 0.03 0.03 0.02 0.03 0.03 0.02 0.03 0.03 0.02 0.02 0.03
ANNUAL Y2 0.01 0.01 0.02 0.02 0.01 0.01 0.02 0.02 0.01 0.01 0.02 0.01 0.02 0.02 0.01 0.01 0.02 0.01 0.01 0.01
ANNUAL Y3 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.01 0.02 0.02 0.01 0.02 0.02 0.01 0.01 0.02
ANNUAL Y4 0.02 0.02 0.03 0.03 0.02 0.02 0.03 0.03 0.02 0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.02
ANNUAL Y5 0.02 0.02 0.03 0.03 0.02 0.02 0.03 0.03 0.02 0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.02

ANNUAL MAX 0.03 0.02 0.03 0.04 0.02 0.02 0.03 0.04 0.03 0.03 0.03 0.02 0.03 0.03 0.02 0.03 0.03 0.02 0.02 0.03

AERMOD SU/SD Scaled Impacts - Turbine only (µg/m³) - 150 ft. turbine stack
Case #: 1 2 4 5 36 37 39 40 33 34 35 2 3 4 28 14 15 25 29 30

Fuel
NO2
1-HR 1ST 7.65 6.43 6.22 5.67 7.68 7.00 6.39 5.85 7.16 4.44 4.39 10.34 10.79 11.14 9.97 10.58 10.65 10.50 9.68 9.89
1-HR 8TH 6.06 5.03 4.85 4.39 6.03 5.49 5.04 4.53 5.63 3.52 3.45 7.92 8.56 8.68 7.59 8.41 8.33 8.01 7.39 7.79

ANNUAL 0.09 0.08 0.08 0.07 0.09 0.09 0.08 0.08 0.09 0.05 0.06 0.13 0.14 0.15 0.12 0.13 0.14 0.13 0.12 0.12
CO

1-HR 1ST 4.18 1.86 1.87 1.75 4.16 2.01 1.90 1.80 2.05 1.29 1.30 3.00 3.19 3.35 3.19 3.44 3.50 3.35 3.08 3.20
1-HR 2ND 4.17 1.82 1.86 1.70 4.13 1.99 1.90 1.75 2.04 1.28 1.30 2.98 3.13 3.35 3.17 3.40 3.50 3.35 3.07 3.14
8-HR 1ST 1.29 0.58 0.72 0.76 1.23 0.59 0.68 0.78 0.61 0.40 0.48 0.94 1.18 1.49 0.96 1.18 1.38 1.03 0.93 1.06
8-HR 2ND 1.22 0.54 0.67 0.70 1.17 0.56 0.64 0.71 0.58 0.38 0.45 0.87 1.12 1.37 0.92 1.08 1.29 0.97 0.89 1.00

PM10 / PM2.5 (PSD)
24-HR 1ST 0.51 0.26 0.34 0.39 0.45 0.27 0.32 0.39 0.28 0.28 0.31 0.82 1.05 1.32 0.80 1.05 1.24 0.84 0.87 1.03
24-HR 2ND 0.40 0.20 0.28 0.31 0.36 0.22 0.26 0.32 0.22 0.22 0.25 0.65 0.84 1.07 0.69 0.83 0.99 0.70 0.70 0.81
24-HR 6TH 0.32 0.17 0.21 0.20 0.30 0.18 0.19 0.21 0.19 0.18 0.19 0.54 0.60 0.70 0.58 0.64 0.74 0.59 0.59 0.62

ANNUAL 0.04 0.02 0.02 0.02 0.04 0.02 0.02 0.02 0.02 0.02 0.02 0.07 0.07 0.07 0.07 0.08 0.08 0.08 0.08 0.08
PM2.5
24-HR 1ST 0.36 0.19 0.24 0.27 0.33 0.20 0.23 0.27 0.20 0.20 0.22 0.58 0.71 0.90 0.59 0.71 0.86 0.61 0.62 0.70
24-HR 8TH 0.22 0.11 0.12 0.12 0.20 0.12 0.12 0.12 0.13 0.12 0.12 0.36 0.38 0.40 0.38 0.41 0.43 0.38 0.39 0.41

ANNUAL 0.03 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.05 0.05 0.06 0.06 0.06 0.06 0.06 0.06 0.06
SO2

1-HR 1ST 1.56 1.31 1.27 1.15 1.57 1.43 1.29 1.18 1.46 0.90 0.90 0.90 0.94 0.98 0.96 1.01 1.03 1.01 0.93 0.96
1-HR 4TH 1.39 1.16 1.12 1.00 1.39 1.26 1.15 1.02 1.29 0.80 0.79 0.80 0.83 0.86 0.84 0.90 0.91 0.89 0.82 0.85
3-HR 1ST 1.08 0.91 0.88 0.87 1.07 0.98 0.91 0.89 1.00 0.63 0.62 0.62 0.66 0.72 0.66 0.71 0.72 0.70 0.64 0.67
3-HR 2ND 0.73 0.60 0.76 0.78 0.72 0.66 0.73 0.80 0.67 0.42 0.51 0.40 0.55 0.66 0.43 0.54 0.63 0.45 0.42 0.49

24-HR 1ST 0.23 0.19 0.25 0.27 0.22 0.20 0.23 0.27 0.20 0.13 0.16 0.13 0.17 0.22 0.13 0.17 0.21 0.14 0.13 0.16
24-HR 2ND 0.18 0.15 0.20 0.22 0.17 0.16 0.19 0.22 0.16 0.10 0.13 0.10 0.14 0.18 0.11 0.14 0.16 0.11 0.11 0.12

ANNUAL 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Averaging 
Period Natural Gas ULSD

Natural Gas ULSD



NTE Connecticut, LLC - Killingly Energy Center

Mitsubishi Model M501JAC Combined Cycle Combustion Turbine - Start-up/Shutdown (SU/SD) Emissions Estimates

Case #: HOT WARM COLD SHUTDOWN HOT WARM COLD SHUTDOWN

Fuel

Exhaust velocity (m/s) 14.34 13.55 13.53 16.83 14.71 14.24 14.22 17.33
Exhaust temperature (K) 358.38 357.83 356.91 356.50 364.27 362.76 361.80 363.48

NOx (g/s) 18.47 18.82 18.82 9.83 24.82 25.53 25.53 20.41
CO (g/s) 45.20 45.25 50.79 26.61 290.77 290.93 290.93 53.94

PM (g/s) 1.13 1.07 1.07 1.13 4.14 4.00 4.00 4.46

SO2 (g/s) 0.42 0.42 0.42 0.42 0.41 0.41 0.41 0.41

AERMOD SU/SD Impacts - Turbine only (µg/m³ per g/s) - 150 ft. turbine stack height

1-HR 1ST 2.96 3.13 3.17 2.63 2.75 2.86 2.89 2.43
3-HR 1ST 2.06 2.31 2.33 1.70 1.87 2.04 2.05 1.58
8-HR 1ST 1.34 1.49 1.50 1.01 1.22 1.32 1.33 0.90

24-HR 1ST 0.64 0.71 0.72 0.46 0.58 0.63 0.63 0.41
1-HR 2ND 2.95 3.09 3.11 2.61 2.75 2.84 2.86 2.39
3-HR 2ND 1.86 2.13 2.15 1.45 1.72 1.83 1.85 1.31
8-HR 2ND 1.22 1.33 1.33 0.94 1.13 1.19 1.21 0.83

24-HR 2ND 0.52 0.58 0.58 0.37 0.46 0.50 0.51 0.33
1-HR 4TH 2.87 3.01 3.03 2.52 2.66 2.77 2.80 2.31

24-HR 6TH 0.33 0.37 0.38 0.28 0.31 0.32 0.33 0.24
1-HR 8TH 2.72 2.86 2.89 2.45 2.55 2.65 2.67 2.26

24-HR 8TH 0.32 0.35 0.35 0.26 0.30 0.31 0.32 0.24
ANNUAL AVG 0.03 0.03 0.03 0.02 0.03 0.03 0.03 0.02

ANNUAL Y1 0.04 0.04 0.04 0.03 0.03 0.03 0.03 0.03
ANNUAL Y2 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
ANNUAL Y3 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.02
ANNUAL Y4 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.02
ANNUAL Y5 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.02

ANNUAL MAX 0.04 0.04 0.04 0.03 0.03 0.03 0.03 0.03

AERMOD SU/SD Scaled Impacts - Turbine only (µg/m³) - 150 ft. turbine stack

Case #: HOT WARM COLD SHUTDOWN HOT WARM COLD SHUTDOWN
Fuel

NO2

1-HR 1ST 49.79 53.00 53.42 23.78 62.90 66.91 67.41 45.94

1-HR 8TH 38.55 40.73 41.06 18.72 48.68 51.92 52.53 36.45

ANNUAL 0.65 0.70 0.71 0.30 0.81 0.87 0.88 0.58

CO
1-HR 1ST 133.76 141.73 161.05 69.91 799.46 832.00 839.40 130.91

1-HR 2ND 133.27 139.70 158.12 69.58 799.07 825.52 832.17 128.89

8-HR 1ST 60.61 67.26 76.18 26.78 356.14 382.64 385.92 48.53

8-HR 2ND 55.32 60.40 67.61 25.06 327.27 344.87 352.25 44.87

PM10 / PM2.5 (PSD)

24-HR 1ST 0.72 0.76 0.77 0.53 2.40 2.51 2.54 1.84

24-HR 2ND 0.58 0.62 0.63 0.42 1.92 2.02 2.04 1.48

24-HR 6TH 0.37 0.39 0.41 0.32 1.29 1.29 1.30 1.06

ANNUAL 0.04 0.04 0.04 0.04 0.14 0.14 0.14 0.13

PM2.5

24-HR 1ST 0.49 0.52 0.52 0.37 1.60 1.67 1.72 1.25

24-HR 8TH 0.21 0.22 0.22 0.19 0.74 0.74 0.74 0.67

ANNUAL 0.03 0.03 0.03 0.03 0.10 0.11 0.11 0.10

SO2

1-HR 1ST 1.13 1.18 1.19 1.02 1.04 1.07 1.08 0.92

1-HR 4TH 1.00 1.03 1.04 0.90 0.92 0.95 0.96 0.82

3-HR 1ST 0.88 0.98 0.99 0.72 0.77 0.84 0.84 0.65

3-HR 2ND 0.79 0.90 0.91 0.62 0.71 0.75 0.76 0.54

24-HR 1ST 0.27 0.30 0.31 0.20 0.24 0.26 0.26 0.17

24-HR 2ND 0.22 0.25 0.25 0.16 0.19 0.21 0.21 0.14

ANNUAL 0.01 0.02 0.02 0.01 0.01 0.01 0.01 0.01

Averaging 

Period Natural Gas ULSD

Natural Gas ULSD



NTE Killingly Energy Center - Detailed Results Table

UTM-E (m) UTM-N (m)
1-HR H1H (5YA) 10.78 265950.00 4638500.00 226.01 5-YR AVG 7.5 188 NA

ANNUAL H1H 0.87 257991.51 4638704.89 88.40 2012 1.0 100 25
1-HR H1H (5YA) 65.05 265950.00 4638500.00 226.01 5-YR AVG 7.5 188 NA

ANNUAL H1H 0.88 257991.51 4638704.89 88.40 2012 1.0 100 25
1-HR H1H 860.91 266600.00 4634800.00 231.76 16052803 2000.0 40000 NA
8-HR H1H 103.48 258093.00 4638237.00 113.68 15021516 500.0 10000 NA
24-HR H1H 2.34 257843.00 4638537.00 99.13 14110124 5.0 150 30

ANNUAL H1H 0.15 258020.18 4638663.47 92.76 2013 1.0 NA 17
24-HR H1H (5YA) 1.57 258020.18 4638663.47 92.76 5-YR AVG 1.2 35 NA

ANNUAL H1H (5YA) 0.14 258011.71 4638673.30 92.52 5-YR AVG 0.2 12 NA
24-HR H1H 2.34 257872.25 4638523.36 97.50 14102324 1.2 NA 9

ANNUAL H1H 0.15 258020.18 4638663.47 92.76 2013 0.2 NA 4
1-HR H1H (5YA) 1.79 266700.00 4634900.00 241.85 5-YR AVG 7.9 196 NA
3-HR H1H 1.26 257893.00 4638437.00 107.35 14061703 25.0 1300 512
24-HR H1H 0.70 257872.25 4638523.36 97.50 13030824 5.0 365 91

ANNUAL H1H 0.04 258020.18 4638663.47 92.76 2013 1.0 80 20

NTE Killingly Energy Center - Cumulative Impacts

UTM-E (m) UTM-N (m)
NO2 (SS) 1-HR H8H (5YA) 8.3 84.6 92.9 265950.00 4638500.00 226.01 5-year avg 188.00 NA

NO2 (SUSD) 1-HR H8H (5YA) 50.2 84.6 134.8 265950.00 4638500.00 226.01 5-year avg 188.00 NA
PM2.5 (NAAQS) 24-HR H8H (5YA) 1.6 18.0 19.6 257872.25 4638523.36 94.50 5-year avg 35.00 NA

PM2.5 (PSD) 24-HR H2H 1.7 NA 1.7 257887.09 4638508.10 103.33 13110324 NA 9
Note: Cumulative Impacts reported for all pollutants and averaging periods for which the Project has a significant impact
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Killingly Energy Center Ambient Air Quality Analysis – January 2018 Update  

APPENDIX F: DETAILED CALCULATIONS FOR IMPACTS TO SOILS 



NTE Killingly Energy Center
Soils Screening Assessment - Updated 1/2018

Ambient Temperature (°F):
Case #: 1 2 4 5 36 37 39 40 33 34 35 2 3 4 28 14 15 25 29 30

Fuel
GT Operating Load 100% 100% 75% 55% 100% 100% 75% 50% 100% 75% 60% 100% 75% 60% 100% 75% 60% 100% 75% 60%
Fuel Heating Value, Btu/lb  (HHV) 22,112 22,112 22,112 22,112 22,112 22,112 22,112 22,112 22,112 19,594 19,594 19,594 19,594 19,594 19,594 19,594 19,594 19,594 19,594 19,594
Evaporative Cooler Status (On or Off) ON ON OFF OFF ON ON OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF
Duct Burner Status ON OFF Off Off ON OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF
Inlet Fogger State (On or Off) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ambient Relative Humidity, % 45 45 45 45 60 60 60 60 100 45 45 45 45 45 60 60 60 100 100 100

Exhaust velocity (m/s) 20.70 20.98 16.59 14.48 22.01 21.97 17.88 14.55 21.82 20.65 17.47 21.64 17.37 14.64 23.77 18.60 16.35 22.81 22.48 19.04
Exhaust temperature (K) 352.59 358.15 352.59 352.59 352.59 352.59 352.59 352.59 352.59 352.59 353.15 370.37 364.26 358.71 365.93 359.26 355.37 364.82 365.37 361.48

Arsenic 1.03E-05 0 0 0 9.27E-06 0 0 0 0 0 0 0 1.29E-05 0 1.76E-05 1.42E-05 1.26E-05 1.76E-05 1.61E-05 1.38E-05

Beryllium 6.17E-07 0 0 0 5.56E-07 0 0 0 0 0 0 0 8.69E-05 0 1.18E-04 9.58E-05 8.50E-05 1.18E-04 1.08E-04 9.27E-05

Cadmium 5.66E-05 0 0 0 5.10E-05 0 0 0 0 0 0 0 1.43E-06 0 1.95E-06 1.58E-06 1.40E-06 1.95E-06 1.78E-06 1.53E-06

Chromium 7.20E-05 0 0 0 6.49E-05 0 0 0 0 0 0 0 3.47E-03 0 4.73E-03 3.83E-03 3.40E-03 4.73E-03 4.33E-03 3.70E-03

Cobalt 4.22E-06 0 0 0 3.80E-06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Lead 2.37E-04 2.12E-04 1.63E-04 1.35E-04 2.50E-04 2.28E-04 1.78E-04 1.39E-04 2.31E-04 1.37E-04 1.20E-04 2.12E-04 2.95E-04 1.63E-04 4.02E-04 3.25E-04 2.88E-04 4.02E-04 3.67E-04 3.15E-04

Manganese 1.90E-05 0 0 0 1.72E-05 0 0 0 0 0 0 0 5.06E-05 0 6.89E-05 5.57E-05 4.95E-05 6.89E-05 6.30E-05 5.39E-05

Mercury 1.29E-05 0 0 0 1.16E-05 0 0 0 0 0 0 0 2.86E-06 0 3.90E-06 3.16E-06 2.80E-06 3.90E-06 3.57E-06 3.06E-06

Nickel 1.08E-04 0 0 0 9.74E-05 0 0 0 0 0 0 0 4.14E-04 0 5.64E-04 4.56E-04 4.05E-04 5.64E-04 5.16E-04 4.42E-04

Selenium 1.23E-06 0 0 0 1.11E-06 0 0 0 0 0 0 0 7.16E-05 0 9.76E-05 7.89E-05 7.01E-05 9.76E-05 8.92E-05 7.64E-05

Annual 0.03 0.02 0.03 0.04 0.02 0.02 0.03 0.04 0.03 0.03 0.03 0.02 0.03 0.03 0.02 0.03 0.03 0.02 0.02 0.03

Arsenic 2.72E-07 0 0 0 2.31E-07 0 0 0 0 0 0 0 3.62E-07 0.00E+00 3.62E-07 3.91E-07 4.05E-07 3.80E-07 3.51E-07 3.64E-07

Beryllium 1.63E-08 0 0 0 1.39E-08 0 0 0 0 0 0 0 2.44E-06 0.00E+00 2.44E-06 2.64E-06 2.73E-06 2.56E-06 2.36E-06 2.45E-06

Cadmium 1.50E-06 0 0 0 1.27E-06 0 0 0 0 0 0 0 4.03E-08 0.00E+00 4.02E-08 4.34E-08 4.50E-08 4.22E-08 3.90E-08 4.04E-08

Chromium 1.91E-06 0 0 0 1.62E-06 0 0 0 0 0 0 0 9.76E-05 0.00E+00 9.74E-05 1.05E-04 1.09E-04 1.02E-04 9.44E-05 9.79E-05

Cobalt 1.12E-07 0 0 0 9.47E-08 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Lead 6.28E-06 5.26E-06 5.28E-06 4.96E-06 6.23E-06 5.68E-06 5.38E-06 5.08E-06 5.81E-06 3.65E-06 3.70E-06 4.62E-06 8.29E-06 5.62E-06 8.27E-06 8.94E-06 9.26E-06 8.69E-06 8.02E-06 8.32E-06

Manganese 5.04E-07 0 0 0 4.27E-07 0 0 0 0 0 0 0 1.42E-06 0.00E+00 1.42E-06 1.53E-06 1.59E-06 1.49E-06 1.38E-06 1.43E-06

Mercury 3.40E-07 0 0 0 2.89E-07 0 0 0 0 0 0 0 8.05E-08 0.00E+00 8.03E-08 8.69E-08 8.99E-08 8.44E-08 7.79E-08 8.08E-08

Nickel 2.86E-06 0 0 0 2.42E-06 0 0 0 0 0 0 0 1.16E-05 0.00E+00 1.16E-05 1.26E-05 1.30E-05 1.22E-05 1.13E-05 1.17E-05

Selenium 3.27E-08 0 0 0 2.77E-08 0 0 0 0 0 0 0 2.01E-06 0.00E+00 2.01E-06 2.17E-06 2.25E-06 2.11E-06 1.95E-06 2.02E-06

Killingly Energy Center - Soils Impact Screening Assessment

Trace Element

Annual 

Concentra-

tion 

(ug/m3)

Maximum 

Project 

Deposited 

Soil 

Concentra-

tion 

(ppmw)

Soil 

Screening 

Criteria 

(ppmw)

Percent of 

Soil 

Screening 

Criteria

Average 

Soil 

Concentra-

tion 

(ppmw)

Percent 

Increase

Soil 

Concentra-

tion Ratio

Plant 

Tissue 

Concentra-

tion Criteria 

(ppmw)

Plant 

Screening 

Criteria 

(ppmw)

Percent of 

Plant 

Screening 

Criteria

Arsenic 4.05E-07 1.16E-04 3 0.00% 6 0.00% 0.14 1.62E-05 0.25 0.01%
Beryllium 2.73E-06 7.82E-04 NA NA 6 0.01% NA NA NA NA
Cadmium 1.50E-06 4.29E-04 2.5 0.02% 0.06 0.72% 10.7 4.59E-03 3 0.15%
Chromium 1.09E-04 3.12E-02 8.4 0.37% 100 0.03% 0.02 6.25E-04 1 0.06%
Cobalt 1.12E-07 3.20E-05 NA NA 8 0.00% 0.11 3.52E-06 19 0.00%
Lead 9.26E-06 2.65E-03 1000 0.00% 10 0.03% 0.45 1.19E-03 126 0.00%
Manganese 1.59E-06 4.55E-04 2.5 0.02% 850 0.00% 0.066 3.00E-05 400 0.00%
Mercury 3.40E-07 9.75E-05 455 0.00% 0.1 0.10% 0.5 4.88E-05 NA NA
Nickel 1.30E-05 3.72E-03 500 0.00% 40 0.01% 0.045 1.68E-04 60 0.00%
Selenium 2.25E-06 6.44E-04 13 0.00% 0.5 0.13% 1 6.44E-04 100 0.00%

Scaled Impacts (ug/m3)

MODELING RESULTS

AERMOD Unit Impacts (ug/m3 per g/s)

MODELING INPUTS

EMISSION RATES (g/s)

Natural Gas ULSD

100 59 -10 100 59 -10
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To:  NTE Connecticut, LLC 
From:  Kevin Fowler, Lynn Gresock  
Subject: Killingly Energy Center – Acoustic Modeling Analysis   
Date:  January 17, 2018 

Tetra Tech previously prepared an acoustic modeling analysis for the Killingly Energy Center (KEC) dated 
June 2016 and submitted to the Connecticut Siting Council (CSC) as Appendix L of KEC’s CSC 
Application, and later revised the analysis to reflect minor adjustments associated with the local review 
process in October 2016. Additional minor changes, largely associated with the selection of the Mitsubishi 
combustion turbine generator (CTG) to replace the previously proposed Siemens CTG, are now reflected 
in KEC’s design. This memo describes the results of the updated acoustical modeling to reflect the most 
recent changes, and demonstrates that compliance with Connecticut and Killingly noise requirements 
continues to be achieved.     

Noise Level Requirements and Guidelines 

Potential noise impacts resulting from the operation of KEC were evaluated with respect to the Connecticut 
regulations for the Control of Noise established by the Connecticut Department of Energy and 
Environmental Protection (DEEP) at Section 22a-69. In addition, Chapter 12.5, Article VI (Sections 
120-131) of the Town of Killingly Code of Ordinances contains guidance pertaining to noise, which is 
generally consistent with the DEEP noise regulations. 

Connecticut Department of Energy and Environmental Protection 

The DEEP noise control regulations in Section 22a-69-3.1, which prescribe noise limits according to land 
use category, as reflected by zoning, are shown in Table 1. 

Table 1. DEEP Noise Limits  

Emitter 

Receptor (dBA) 

Class C Class B 
Class A Daytime 

(7:00 am – 10:00 pm) 

Class A Nighttime 

(10:00 pm – 7:00 am) 

Class C – Industrial 70 66 61 51 

Class B – Commercial and Retail 

Trade 
62 62 55 45 

Class A – Residential Areas and 

Other Sensitive Areas 
62 55 55 45 

 

The regulations also prescribe provisions for impulse noise, not allowing impulse noise in excess of 80 
decibels (dB) (peak) during nighttime hours in any Class A zone and not allowing impulse noise in excess 
100 dB (peak) at any time to any zone. Audible discrete tones also require special consideration.  A limit of 
100 dB pertains to infrasonic and ultrasonic noise. Construction noise is exempt from the DEEP noise 
regulations. 

Town of Killingly Code of Ordinance 

The Town of Killingly provides noise level standards applicable to KEC under Chapter 12.5, Article VI 
(Sections 120-131) of the Code of Ordinances. The Town noise-level standards are consistent with those 
prescribed by the DEEP, although the definition of daytime varies. The Town of Killingly considers daytime 
Monday through Saturday to be 7:00 am to 9:00 pm, and on Sundays it is 9:00 am to 9:00 pm. 

  



Killingly Energy Center –  
Acoustic Modeling Analysis Update    January 17, 2018 

Acoustic Modeling Methodology and Inputs 

Acoustic modeling was conducted using the DataKustic GmbH CadnaA computer-aided noise abatement 
program (v 4.5.153), which conforms to algorithms contained within the International Organization for 
Standardization (ISO) standard 9613-2, “Attenuation of Sound during Propagation Outdoors.” The 
engineering methods specified in this standard consist of full (1/1) octave band algorithms that 
incorporate geometric spreading due to wave divergence, reflection from surfaces, atmospheric 
absorption, screening by topography and obstacles, ground effects, source directivity, heights of both 
sources and receptors, seasonal foliage effects, and meteorological conditions. The CadnaA acoustic 
modeling analysis incorporated site-specific topographic and terrain data and a mixed (semi-reflective) 
ground factor of G=0.5 applied for the surrounding community. The ground absorption factor applied for 
KEC was G=0. 

KEC’s general arrangement (Figure 1) was reviewed and directly imported into the acoustic model so that 
on-site equipment could be easily identified, buildings and structures could be added, and sound power 
data could be assigned to sources as appropriate. The primary noise sources during base load operation 
are the air-cooled condenser (ACC), steam turbine generator (STG), CTG, main step-up transformers, air 
inlet face and filter housing, the exhaust stack, and heat recovery steam generator (HRSG). Reference sound 
power levels input to Cadna-A® were provided by equipment manufacturers, based on information contained 
in reference documents, or developed using empirical methods. The source levels used in the predictive 
modeling are based on estimated sound power levels that are generally deemed to be conservative. The 
projected operational noise levels are based on vendor-supplied guaranteed sound power level data for the 
major sources of equipment including the power generation package. The sound power level (abbreviated 
“Lw”) is defined as ten times the logarithm (to the base 10) of the ratio of a given sound power to the reference 
sound power of 1 picowatt. Sound power is defined as the rate per unit time at which sound energy is radiated 
from a source and is expressed in terms of watts. Table 2 summarizes the equipment sound power level data 
used as inputs to the modeling analysis. 

 Table 2. Modeled Octave Band Sound Power Levels for Major Pieces of Project Equipment 

Equipment Description 
Octave Band Sound Power Level (dB) Broadband 

31.5 63 125 250 500 1000 2000 4000 8000 dBA 

Gas Turbine Inlet Air Filter with Silencer 117 107 97 95 94 105 101 100 93 108 

Gas Turbine Inlet Air Duct 119 112 105 98 90 97 99 99 99 106 

Gas Turbine Enclosure1 140 129 111 99 98 108 109 103 90 114 

Gas Turbine Generator and Slip Ring Housing1 120 115 123 94 88 90 84 78 70 107 

Gas Turbine Exhaust Diffuser Duct 125 123 114 104 92 78 73 69 63 102 

Gas Turbine Enclosure Ventilation Fan 89 77 87 91 93 95 94 87 77 99 

Gas Turbine Lube Oil Unit1 111 103 108 108 104 103 97 87 75 107 

Gas Turbine Enhanced Cooling Air Compressor1 --- 78 80 84 87 91 92 97 86 100 

Gas Turbine Main Fuel Oil Pump (MFOP) Unit1 --- 80 96 92 94 99 94 93 84 102 

Gas Turbine Water Injection Skid1 --- 88 88 90 93 95 96 93 90 101 

HRSG at Inlet Duct 121 121 114 106 98 99 105 103 95 110 

HRSG Upstream SCR 129 123 115 106 97 98 102 102 100 109 

HRSG Downstream SCR 128 122 114 104 94 95 98 98 96 106 

At Stack Inlet 124 118 110 99 88 79 70 66 62 98 

HRSG Stack Exit with 90 degree directivity 123 117 108 101 95 92 85 83 81 99 
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 Table 2. Modeled Octave Band Sound Power Levels for Major Pieces of Project Equipment 

Equipment Description 
Octave Band Sound Power Level (dB) Broadband 

31.5 63 125 250 500 1000 2000 4000 8000 dBA 

Steam Turbine (High Pressure Portion) 1 --- 118 117 111 109 106 105 100 91 112 

Steam Turbine (Low Pressure Portion) 1 --- 107 109 111 106 102 96 88 78 108 

STG and Slip Ring Housing1 114 116 123 102 97 96 83 80 73 107 

STG Lube Oil Unit1 --- 110 109 98 90 98 95 91 91 102 

STG Control Oil Unit1 --- 97 101 97 100 96 98 89 82 103 

Gland Condenser Fan1 --- 91 93 91 90 87 85 81 84 93 

   Fuel Gas Piping 94 90 79 71 70 76 78 81 79 86 

   STG Step-up Transformer 87 87 91 88 94 86 76 71 65 92 

   Unit Auxiliary Transformer 70 70 74 71 77 69 59 54 48 75 

   CTG Step-up Transformer 88 88 92 89 95 87 77 72 66 93 

   Closed Cooling Water Fan Array 91 94 92 91 91 89 88 86 84 95 

   ACC 110 111 108 104 98 97 97 99 97 103 

   Fuel Gas Compressor 83 79 84 83 81 84 84 82 77 90 

   Fuel Gas Heater 102 98 100 90 84 82 82 79 75 90 

   Boiler Feed Pump 89 95 93 87 88 97 95 91 81 100 

   Lagged HRSG Duct Burner Gas Piping 102 106 104 91 78 74 73 69 69 90 

   Ammonia Injection Skid 96 103 99 96 97 97 95 92 87 102 

Demineralized Water Pump2 88 82 82 85 92 95 96 92 84 101 

1Located within turbine building. 
2Located within the water treatment building. 

The KEC design has incorporated silencers for the HRSG exhaust stack. The design also includes 

increased casing thickness for the HRSG transition duct and lagging for the HRSG duct burner gas 

piping to reduce the noise levels. Several large components, including the following are enclosed in the 

Turbine High Bay and Low Bay Buildings:   

 CTG enclosure; 

 CTG and slip ring housing; 

 CTG lube oil skid; 

 CTG enhanced cooling air compressor; 

 CTG MFOP Unit; 

 CTG water injection skid; 

 STG (High Pressure and Low Pressure Portions); 

 STG and slip ring housing; 

 STG lube oil unit; 

 STG control oil unit; and 

 Gland condenser fan. 

A transmission loss rating was incorporated into the wall and roof assemblies of the Turbine High Bay 

and Low Bay Buildings based on recommended Sound Transmission Class (STC) ratings to reduce 

 

Sound Survey and Analysis Report 
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noise propagation. The recommended ratings for the Turbine High Bay and Low Bay Buildings are 

summarized in Table 3. Note that the selected mitigation reflected by these values is intended to reflect 

the feasibility of achieving the resulting level of impact; final design may incorporate different mitigation 

in order to achieve the same objective. 

Table 3: Noise Level Reductions for the Turbine Buildings 

Type of Construction or Acoustical  
Modeled Noise Level Reductions (dB re: 20 microPascals) by Octave Band 

Center Frequency dBL 

 

31.5 63 125 250 500 1k 2k 4k 8k 

Wall Panel STC 50 15 19 28 42 48 59 65 71 73 

The following mitigation measures, in addition to assumptions reflected in Tables 2 and 3, were included in 

this analysis to demonstrate that compliant sound levels can be readily achieved by KEC: 

 HRSG Exhaust Stack: The HRSG exhaust stack will incorporate a silencer system that will reduce 

the noise from the upper stack portion and the exhaust stack exit (see Table 2). 

 CTG Exhaust Diffuser: The turbine exhaust diffuser will incorporate 40-foot high sound barrier wall 

located on the west side of the diffuser.  

 HRSG Inlet Duct: The HRSG Inlet duct will incorporate an acoustical shroud to reduce the overall 

sound power level to 96 dBA, equivalent to a sound pressure level of 85 dBA at 3 feet. 

 HRSG Upstream SCR: The HRSG upstream SCR will incorporate an acoustical mitigation 

measures to reduce the overall sound power level to 105 dBA, equivalent to a sound pressure 

level of 94 dBA at 3 feet. 

 HRSG Downstream SCR: The HRSG downstream SCR will incorporate an acoustical mitigation 

measures to reduce the overall sound power level to 97 dBA, equivalent to a sound pressure level 

of 86 dBA at 3 feet. 

 HRSG Stack Inlet: The HRSG stack inlet will incorporate an acoustical mitigation measures to 

reduce the overall sound power level to 85 dBA, equivalent to a sound pressure level of 74 dBA 

at 3 feet 

 ACC: The ACC will be a low noise design incorporating noise reduction measures to achieve a 

far-field sound pressure level of 46 dBA at 650 feet, equivalent to a net sound power level of 103 

dBA. 

 Closed Cooling Water System: The closed cooling water fin-fan tower will be a low noise design 

incorporating noise reduction measures to achieve net sound power level of 95 dBA, equivalent 

to a sound pressure level of 85 dBA at 3 feet. 

 CTG Enclosure Ventilation Fans: The gas turbine enclosure ventilation fans will incorporate a 5-

foot high sound barrier located on the south, west, and north sides of the fans. 

 Generator Step-up Transformer: The 10-foot high fire wall associated with the generator step-up 

transformer will be oriented so that the opening faces to the east. 

 Property Line Noise Barriers: Four noise barriers have been positioned along the southwestern 

property line (one 22 feet high and 107 feet long; one 18 feet high and 37 feet long; one 18 feet 

high and 50 feet long; and one 16 feet high and 139 feet long; as final design progresses, it may 

be determined that barriers can be eliminated or reduced in size). The locations of the noise 

barriers are illustrated in the latest site layout (Figure 1).  
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The treatments with the acoustic performance as outlined above relate to the dominant noise sources. 
These mitigation measures were incorporated into the noise assessment to demonstrate the feasibility of 
KEC to meet applicable noise requirements. Final design may incorporate different mitigation measures in 
order to achieve the same objective as demonstrated in this assessment 

Noise Prediction Model Results 

Broadband (dBA) sound pressure levels were calculated at an elevation of 1.5 meters (5 feet) above the 
ground, the presumed height of the ears of a standing person, for expected normal KEC operation assuming 
that all components identified previously are operating continuously and concurrently at the representative 
manufacturer-rated sound levels. The sound energy was then summed to determine the equivalent 
A-weighted sound pressure level at a point of reception during normal operation. Sound contour plots 
displaying broadband (A-weighted decibels, or dBA) sound levels presented as color-coded noise isopleths 
in 5-dBA intervals are provided in Figure 2. In addition, an isopleth is shown that corresponds to the DEEP 
and Town of Killingly noise limit required for a Class C industrial land use (such as KEC) to a Class A 
residential land use receiver during the most stringent nighttime period (51 dBA). 

The noise contours are graphical representations of the cumulative noise associated during normal 
operation of the individual equipment components and show how operational noise would be distributed 
over the surrounding area. The contour lines shown are analogous to elevation contours on a topographic 
map, i.e., the noise contours are continuous lines of equal noise level around some source, or sources, of 
noise. 

Table 4 shows the projected exterior sound levels resulting at all the representative monitoring locations for 
the October 2016 layout and the proposed Mitsubishi layout. Note that ST-2 and LT-1 are essentially along 
the KEC property boundary and reflect compliance with the 51 dBA standard. For all locations beyond the 
property boundary, sound levels continue to drop off rapidly.  

Table 4. Acoustic Modeling Results Summary – Mitigated Design 

 

 

 

 

 

 

 

 

 

 

 

 

Location 
October 2016 Project 

Sound Level, dBA 
Updated Layout Projected Sound 

Level, dBA 

ST-1 44 43 

ST-2 47 50 

ST-3 39 42 

ST-4 46 45 

ST-5 42 42 

LT-1 50 50 
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