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Connecticut Siting Councll M E M O
To: James Grillo, Connecticut Department of Energy and Environmental Protection (DEEP)
From: Steven Babcock, Lynn Gresock
Date: November 2, 2016

Subject: Additional Killingly Energy Center Updates

An application for a permit to construct and operate for the proposed Killingly Energy Center (KEC) located in
Killingly, Connecticut, submitted by NTE Connecticut, LLC (NTE), is under technical review by the Connecticut
Department of Energy and Environmental Protection (DEEP). This memo describes emission reductions that
have been incorporated as well as minor changes to KEC's configuration and grading in order to ensure DEEP
is incorporating the most updated information into completion of its review. The changes are:

e Siemens has agreed to lower their emissions guarantee for carbon monoxide (CO) emissions wHen
firing ultra-low sulfur distillate (ULSD) from 2.0 parts per million by volume corrected to 15% oxygen
(ppmvdc) to 1.8 ppmvdc to reflect more closely Best Available Control Technology (BACT).

e Reduction of combustion turbine nitrogen oxide (NOx) emission rates when firing ULSD from 5.0
ppmvdc to 4.0 ppmvdc to reflect the Lowest Achievable Emission Rate (LAER) based on the recent
addition of two projects to the United States Environmental Protection Agency’s (USEPA's)
RACT/BACT/LAER Clearinghouse (RBLC) with this lower limit. The Middlesex Energy Center and
the Sewaren Generating Station (both in New Jersey) each have a permitted NOx emission rate of
4.0 ppmvdc for ULSD firing. Siemens has determined that it can provide a NOx emissions guarantee
of 4.0 ppmvdc during ULSD firing for the proposed Model SGT6-8000H combustion
turbine. Therefore, the proposed NOx LAER emission rate for ULSD firing has been revised to reflect
the lowest approved limit for any known large combined cycle generating project.

e Lowering of the maximum heat input rating for the natural gas heater from 12 million British thermal
units per hour (MMBtu/hr) to 5 MMBtu/hr to reflect KEC's current design.

e Minor equipment shifts and grading changes associated with updates to the site layout in response
to local comments on other aspects of KEC raised during the Connecticut Siting Council (CSC)
process (see Figure 1), primarily associated with increasing separation distance between KEC and
wetlands and use of a ULSD tank with a steel containment, enabling removal of the ULSD tank’s
containment berm. As a result, the fuel metering and natural gas heater have been relocated, along
with other minor shifts of on-site features.

e Minor changes to the stack parameters for the ancillary emission units, including increasing the stack
height of the emergency generator engine to 45 feet, and updates to the exhaust flow characteristics
for the emergency generator engine, emergency fire pump engine, and natural gas heater.

The dispersion modeling analyses have been updated to assess these project refinements. Siemens has also
provided minor updates to heat input, exhaust flow, and emissions data for the combustion turbine for both
fuels, to reflect the vendor's expected turbine performance for KEC. Therefore, these changes have been
incorporated throughout the permit application documents including the emission calculations, application
forms, summary tables in the application text, and the air quality impact analyses.

These changes have decreased the overall potential to emit for some pollutants for KEC. As a result, the
required amount of Emission Reduction Credits (ERCs) to offset NOx emissions is now lower. Based upon
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the updated potential NOx emissions of 135.1 tons per year (tpy), (reduced from the previous 139.1 tpy), KEC
will require 162.1 NOx ERCs (reduced from the previous 167.3 ERCs).

Updated information is attached to this memo reflecting the resulting updates to proposed operating
restrictions and emission limits in the air permit application and a revised air dispersion modeling analysis.
Updated electronic modeling files will be provided to Jude Catalano of DEEP. Attached to this memo is the
following revised information to reflect the proposed changes:

Page L-4 (showing revised lower heat input rate for natural gas heater)
Table E-1: Maximum Short-Term Emission Rates for the CTG and Duct Burners
Table E-2: Maximum Steady-State Emission for the CTG and Duct Burners
Table E-6: Facility-Wide Annual Potential Emissions (tons per year [tpy])
Revised application forms:

o Aft. E202 CT & DB

o Aftt.E212CT & DB
o Ait. E212 GH

o Ait.F

o Att.G3

o Att. 215-D

¢ Appendix A: Supporting Emission Calculations
s Appendix B: Revised Ambient Air Quality Analysis report pages

No changes to the modeling procedures documented in the modeling report dated May 25, 2016 have been
made. Therefore, the revised air dispersion modeling analysis presents only the revised inputs and results, as
applicable, to account for the changes described above, as well as those described in prior memos to DEEP
dated July 14, 2016 and August 5, 2016. The revised pages for the Ambient Air Quality Analysis report include
the following:

Table L-2: PSD Regulatory Threshold Evaluation
Table L-4: Stack Characteristics .
Table L-6: Load Scenarios and Emission Rates - Combined Cycle Combustion Turbine Firing ULSD
Table L-7: Startup Condition Stack Parameters for Each Fuel
Table L-10: Maximum Predicted Impact Concentrations
Table L-11: Cumulative NAAQS Compliance Assessment
Table L-12: Cumulative PSD Increment Compliance Assessment
Table L-13: Predicted Air Quality Impacts Compared to NO2 Vegetation Impact Thresholds
Table L-14: Predicted Air Quality Impacts Compared to CO Vegetation Impact Thresholds
Table L-15: Predicted Air Quality Impacts Compared to SO2 and PM1o Vegetation Impact Thresholds
Table L-16: Soils Impact Screening Assessment
Appendix L-A: DETAILED SOURCE PARAMETER DATA,
o Combined Cycle Combustion Turbine and Ancillary Equipment Emissions Estimates

e Appendix L-B: FACILITY LAYOUT DIAGRAMS AND BPIP DATA

o Figure L-B: Buildings, Structures, and Stacks Input to AERMOD

o BPIP Input

o BPIP Output
e Appendix L-C: DETAILED AERMOD RESULTS SUMMARY

o Combined Cycle Combustion Turbine Emissions Estimates
AERMOD Scaled Impacts — turbine only (ug/m3) — 150 ft. turbine stack
Combined Cycle Combustion Turbine — Start-up/Shutdown (SU/SD) Emissions Estimates
AERMOD SU/SD Scaled Impacts — turbine only (ug/m3) — 150 ft. turbine stack
Killingly Energy Center — Detailed Results Table

O O O ©O
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o Killingly Energy Center —~ Cumulative Impacts
e Appendix L-E: VISCREEN ANALYSIS

o Visual Effects Screening Analysis for KEC at Lye Brook NWA
s DETAILED CALCULATIONS FOR IMPACTS TO SOILS

o Killingly Energy Center — Soils Screening Assessment

TETRA TECH
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Table E-1: Maximum Short-Term Emission Rates for the CTG and Duct Burners

Emission Rate

Emission Rate

Pollutant Case (Ib/MMBtu)® (ppmvdc)
CTG Only on Gas 0.0075 2.0
NO« CTG Gas with DB® 0.0075 20
CTG on ULSD 0.0155 4.0
CTG Only on Gas 0.0013 1.0
VOC CTG Gas with DB° 0.0026 2.0
CTG on ULSD 0.0027 2.0
CTG Only on Gas 0.0020 0.9
Cco CTG Gas with DB® 0.0038 1.7
CTG on ULSD 0.0043 1.8
CTG Only on Gas 0.00554 n/a
EEMPhs CTG Gas with DB® 0.0059¢ n/a
CTG on ULSD 0.0155¢ n/a
CTG Only on Gas .0.0015 n/a
SOz CTG Gas with DB® 0.0015 n/a
CTG on ULSD 0.0015 n/a
CTG Only on Gas 0.00056 n/a
H2S04 CTG Gas with DB® 0.00053 n/a
CTG on ULSD 0.00054 n/a
GHG CTG Only on Gas 7,273 Btu/kW-hre n/a
@ CTG may exceed these limits during defined periods of start-up and shutdown.
® Io/MMBtu = pounds per million British thermal units. Emission rates are based on HHV of fuel.
¢ DB = duct burner; duct burner in operation (during CTG gas firing only).
4 PM/PM+o/PM; 5 Ib/MMBtu emission rates cover all operating loads at or above the MECL.
¢ BACT for GHGs is expressed as an efficiency based limit (British thermal units per net kilowatt-hour [Btu/net kW-hr], net)
at ISO conditions (natural gas firing) without duct firing.
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Table E-2: Maximum Steady State Emission Rates for the CTG and Duct Burners

100% Load Natural Gas

100% Load Natural Gas

Firing without Duct

100% Load ULSD Firing

Firing with Duct Burner Burner without Duct Burner
Pollutant (maximum Ib/hr) (Ib/hr) (Ib/hr)
NOx 29.7 22.5 40.9
VOoC 10.5 4.00 7.20
co 15.4 6.20 11.2
PM1o/PM2.5 234 13.0 30.0
SO2 5.91 4.49 4.00
H2S04 2.00 1.60 1.50
NHs 11.0 8.40 18.8
CO2 468,535 355,858 426,811
CO2? 469,011 356,220 428,283
a Carbon dioxide equivalents. COze incorporates emissions of methane (CH4) and nitrous oxide (N20) weighted by
their respective global warming potentials.

Table E-6: Facility-Wide Annual Potential Emissions (tons per year [tpy])

CTG & Auxiliary Natural Gas Emergency

Pollutant Duct Burners Boiler Heater Generator Fire Pump Facility Total
NO,® 130.1 1.64 0.12 2.92 0.30 135.1
co® 134.6 7.14 0.37 1.60 0.26 144.0
vocs 48.3 0.78 0.03 0.15 0.02 49.3
SO 25.1 0.29 0.02 0.003 0.0005 25.4
PM10/PMzs 101.7 0.97 0.05 0.09 0.02 102.8
GHG (as COze) 1,989,650 22,610 1,170 308 49 2,014,335b
H2S04 8.76 0.02 0.001 0.0002 0.00003 8.8
Lead (Pb) 0.0018 9.5x10'5 4.9x10 1.4x10% 2.3x107 0.002
NHs 49.8 N/A N/A N/A N/A 49.8
Max Individual HAP
lisans) 717 0.35 0.02 N/A N/A 75
Total HAPs 14.3 0.37 0.02 0.01 0.003 147
a |ncludes incremental emissions due to start-up and shutdown.
b Includes 547 tpy of fugitive GHG emissions from circuit breakers and natural gas handling.
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REVISED APPLICATION FORMS
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Attachment E202: Fuel Burning Equipment Supplemental Application Form

Applicant Name: NTE Connecticut, LLC

Unit No.: CT DEEP USE ONLY

Complete this form in accordance with the instructions (DEEP-NSR-INST-202) to  [APP- No.:

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.

Questior;s? Visit the Air Permitting web page or contact the Air Permitting Engineer of the Day at 860-424-4152.

Part I: General

S R SE | ] Boiler - [] Heater/Furnace

Type of Unit (check one) . _ [11C Engine Turbine

SR R e e TR T | ] Duct Burner (] Other (specify):

Manufacturer and Model Number © | SGT6-8000H, Mitsubishi M501GAC, or equivalent

Construction Date .| Sept. 2017

'Manufacture Date | R | TBD

Is this unit subject to Title 40 CFR Part 60, [INo [X Yes, Subpart(s) KKKK & TTTT

NSPS? :

Is this unit subject to Title 40 CFR Part 63, <7

MACT? T No [ Yes, Subpart(s)

Maximum Design HeatInput -~ - - | 2,999 @ -10F MMBtu/hr

Typi¢alHeat Input ~~ = -0 2,850 @ 1ISO MMBtu/hr

Ma)_(lmum Opefating_ Schedule .| 24 hours/day 8,760 hours/year

e Space Heat: '“_ : %

Percentage of Annual Use in Each Category | Process Heat:- %

Power: ~ "7 | 100%
Part II: Fuel Information
Higher ; .
' o : Heating Maximum Maximum Units
Fuel Type % Sulfur by weight Value Hourly Annual Fuel (gal or ft°
(BTU) Firing Rate Usage 9 )
Natural Gas 0.0016 1,028 2.917E06 2.44E10 ft3
ULSD 0.0015 138,000 18,862 1.36E7 gal

Bureau of Air Management
DEEP-NSR-APP-202 10f4 Rev. 03/29/13



Note: Parts Ill and 1V are unit specific. Complete only that section which applies to the subject unit.

Part lll: External Combustion Unit Information (Boiler or Heater/Furnace)

MMBtu/hr

Choose all that apply)- " *- =~~~

| O Tangentially Fired
" | [ Horizontally Opposed (normal) Fired
o 71 [ Other (specify):

R - : [ Dry Bottom [] Wet Bottom
ST T Wall Fired Tangentially Fired
Pulverized Coal FiredUnit - .- - .. ... u [ g y

[] Horizontally Fired [ Vertically Fired
] Other (specify):

[ Overfeed [] Underfeed

[1 Spreader [] Hand Fed

[ IGCC (Integrated Gasification Combined Cycle)
[] Other (specify):

Qbai[Wbbd Fired Stoker Unif -

i L ... ... | Ccirculating Bed ] Bubbling Bed
Coal/Wood Fired Fluidized Bed Combustor [] Cyclone Furnace
L , s O other (specify):

] Suspension Firing
(] Dutch Oven/Fuel Cell Oven
] Over Fire Air

] Other (specify):

Othei Coal/Wood Fired Unit =~

Bureau of Air Mariagement
DEEP-NSR-APP-202 20f4 Rev. 03/29/13



Part IV: Internal Combustion (IC) Unit Information (IC Engine or Turbine)

] Emergency Only  [] Emergency/Non-Emergency

] Compression [] Spark

~| [J 4-Stroke Rich Burn (4SRB)
-1 [ 4-Stroke Lean Burn (4SLB)
- [ 2-Stroke Lean Burn (2SLB) -

HP

Mw

Turbine Information

TurbmeOperatlon (checkone) =

‘| [J Emergency Only  [] Emergency/Non-Emergency

Turbine Type (checkone) - - . .

[[] Simple Cycle X Combined Cycle

Turbine Power Output

296 MW

Part V: Combustion Controls Information (Check all that apply)

Modifications(s) o

Type of Combustion Control(s) @r»— R

X Low NOx Burners

[] Flue Gas Recirculation
Selective Catalytic Reduction
[] Coal Reburn

[ ] Gas Reburn

[] Lean Burn

[] Rich Burn

| [J Low Excess Air
[] Other (specify):

[ Fly Ash Reinjection
[] Reburn

[[] Selective Non-Catalytic
Reduction

X Oxidation Catalyst

[] 3-way Catalyst

[ Over Fire Air

(] Biased Burner Firing
[[] Burners Out of Service
] None

Bureau of Air Management
DEEP-NSR-APP-202

30f4
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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

Bureau of Air Management
DEEP-NSR-APP-202 40of4 Rev. 03/29/13



Attachment E202: Fuel Burning Equipment Supplemental Application Form

Applicant Name: NTE Connecticut, LLC

Unit No.: DB " DEEP USE ONLY

Complete this form in accordance with the instructions (DEEP-NSR-INST-202) to APP* No.:

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 Engineef‘ of the Day at 860-424-4152.

Part I: General

(] Boiler 1 Heater/Furnace
[]iC Engine [] Turbine
Duct Burner ] Other (specify):

Type of Unit (check one)

Ménﬁfécturer and Modei Number . TBD

ConstructionDate | sept.2017

'Manufacture Date

Is this unit subject to Title 40 CFR Part 60, [JNo [X Yes, Subpart(s) KKKK & TTTT

NSPS?

s his unit subject to Title 40 CFRPart63, | (7 No ] Yes, Subpart()

» Méximum Design Heat Inp_u't: - | . 943 MMBtu/hr

"'T'ypical'He”at"‘I’nput S et s s 909 MMBtulhr

'Maximum Operating Schedule 24 hours/day 8,760 hours/year
Space Heat: %

, Péfcéntégé of Annual Userir'l Ea‘ch-_ Cétegdry Procéss Héat: %

. | Power:" 100%

Part lI: Fuel Information

Higher

Heatin Maximum Maximum ' Units
Fuel Type % Sulfur by weight Valu eg Hourly Annual Fuel (gal or ft%)
(BTU) Firing Rate Usage
Natural Gas 0.0016 1028 917,315 7.75E09 ft3

Bureau of Air Management
DEEP-NSR-APP-202 10f4 Rev. 03/29/13



Note: Parts lll and IV are unit specific. Complete only that section which applies to the subject unit.

Part lll: External Combustion Unit Information (Boiler or Heater/Furnace)

-(per bumer)

ABumer Maxnmum Rated Capaclty.:l‘i.iif' '

MMBtu/hr

F jri g Type and Method lnformatlon (Choose all that apply)

OiliGas Fired Unit

[] Tangentially Fired
] Horizontally Opposed (normal) Fired
(] Other (specify):

Pulverized Coal Fired Unit. . . .

[] Wet Bottom
[ Tangentially Fired
[] Vertically Fired

[_] Dry Bottom

[] Wall Fired

[] Horizontally Fired
[] Other (specify):

¢oéjMood Fired Stoker Uhit E

[] Overfeed [] Underfeed

[ Spreader [] Hand Fed

[] IGCC (Integrated Gasification Combined Cycle)
[ ] Other (specify):

Coal/Wood Fired Fluidized Bed Combustor

[ Circulating Bed
L] Cyclone Furnace
[] Other (specify):

[] Bubbling Bed

_Other Coal/Wood Fired Unit

L] Suspension Firing

(L] Dutch Oven/Fuel Cell Oven
] Over Fire Air

[] Other (specify):

Bureau of Air Management
DEEP-NSR-APP-202

20f4 Rev. 03/29/13




Part IV: Internal Combustion (IC) Unit Information (IC Engine or Turbine)

‘Ic Englne lnformat'on - ‘ . .v DR . ‘.: »

O A TP [T~

" IC ‘Engme Operatlon (check one) o 1 Emergency Only

] Emergency/Non-Emergency

* 2| ] Compression

[] Spark

| O 4-Stroke Rich Bumn (4SRB)

[] 4-Stroke Lean Burn (4SLB)

| [ 2-Stroke Lean Burn (2SLB)

EEETT - e OE R YL R P

'|c Engme Brake Horsepower

HP

‘_IC Engine Power Output T

MwW '

T i:rbme Infonnatlon .

Turbine Operation (check one)

] Emergency Only

[] Emergency/Non-Emergency

Turbine Type (checkone) .

[] Simple Cycle

] Combined Cycle

Turbine Power Output

MW

Part V: Combustion Controls Information (Check all that apply)

Modlflcatlons(s)

Type of Combustion Control(s) or -

Low NOx Burners
[] Flue Gas Recirculation

| X 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

Bureau of Air Management
DEEP-NSR-APP-202

30of4
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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 foom. 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.

X 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

Bureau of Air Management
DEEP-NSR-APP-202 40f4 Rev. 03/29/13



Attachment E212: Unit Emissions Supplemental Application Form

Applicant Name: NTE Connecticut, LLC

Unit No.: CT & DB

App. No.:

DEEP USE ONLY

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.

Compilete 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

) Pﬁ::it::fnmésa:g’gfyat Proposed Allowgble ‘Emissions
Pollutant : = —
 Ibihr by Ib/hr 0}2:;;.'3;‘5 tpy
Criteria Air Pollutants -
PM 30.0 131.4 30.0 See Attached 101.7
PMyq 30.0 131.4 30.0 Text and Tables 101.7
(ﬁlterazrii:modzlsable) 300 1314 300 1017
SOy 5.9 25.8 5.8 251
NOx 40.9 179.1 44.0 130.1
co 15.4 67.5 15.2 134.6
vOoC 10.5 46.0 10.3 49.0
v Pb 3.0E-03 1.3E-02 3.0E-03 1.8E-03
GHG 469,011 2.1E06 460,328 1,989,650
. ' " Hazardous or Other Air Pollutants B ‘
See Appendix A

Potential Emissions Calculation Basis: Vendor Data

Proposed Allowable Emissions Calculation Basis: Vendor Data/operating restrictions in attached text

Bureau of Air Management
DEEP-NSR-APP-212

Page 1 of 3

Rev. 04/25/13




Part ll: 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, Ib/MMBTU, Ib/hour, Ib/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).

s - ~Regulatory ‘Proposed-Allowable e
Pollutant Standard(s) ~ Emissions Regulatory Citation(s)
(specify units) (specify units) :
o Criteria Air Pollutants
PM
PM10
PM, 5 Total
(filterable + condensable)

. SO 0.06 Ib/MMBtu 0.0015 Ib/MMBtu 40 CFR 60.4320(a)
NOx 15 ppmvd @15% O2 fé%ﬁ%%??é?.%s%) 40 CFR 60.4330(a)(2)
co

voc
Pb
GHG

Hazardous or Other Air Pollutants
(Standards other than RCSA §22a-174-

29)

Part lll: 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.

X  Attachment E212-A:

X  Attachment E212-B:

X  Attachment E212-C:

Sample Calculations- Submit sample calculations used to determine all emissions

rates, excluding GHG. See Attachment E212-C for GHG emissions. REQUIRED

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

Greenhouse Gas Emissions — Submit a completed CO2 Equivalents Calculator

Spreadsheet, or equivalent, used to quantify Greenhouse Gas emissions, REQUIRED

Bureau of Air Management
DEEP-NSR-APP-212

Page 2 of 3

Rev. 04/25/13




Attachment E212: Unit Emissions Supplemental Application Form

Applicant Name: NTE Connecticut, LLC

Unit No.: GH

APP No.:

DEEP USE ONLY

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

Potential Emissions at -
~ Maximum Capacity

Proposed Allowable Emissions

" Pollutant

Other Units
Ib{hr | tpy N lb/hr | (SP?C_"fY) | tpy
Criteria Air Pollutants o
PM 0.03 0.13 0.03 0.005 Ib/MMBtu 0.05
PM;o 0.03 0.13 0.03 0.005 Ib/MMBtu 0.05
~ PMzsTotal 0.03 0.13 0.03 0.005 Ib/MMBtu 0.05
(filterable + condensable)
0.0015
SO« 0.008 0.03 0.008 Ib/MMBtu 0.02
NOy 0.06 0.26 0.06 0.012 Ib/MMBtu 0.12
co 0.19 0.81 0.19 0.037 Ib/MMBtu 0.37
0.0034
vVOC 0.02 0.09 0.02 Ib/MMBtu 0.03
4.9E-07
Pb 2.5E-06 1.1E-05 2.5E-06 Ib/MMBtu 4.9E-06
GHG 585 2,562 585 119 Ib/MMBtu 1,170
» Hazardous or Other Air Pollutants
See Appendix A

Bureau of Air Management
DEEP-NSR-APP-212

Page 1 of 3
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Potential Emissions Calculation Basis: Vendor Data

Proposed Allowable Emissions Calculation Basis: Vendor Data and 4,000 hrs/yr of operation

Bureau of Air Management
DEEP-NSR-APP-212 Page 2 of 3 Rev. 04/25/13



Part ll: 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, [b/MMBTU, Ib/hour, Ib/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).

- 4o~ -Regulatory -~ -'|-Proposed Allowable | - - o L
Pollutant. |- Standard(s) | Emissions Regulatory Citation(s) -
(specify units) : (specify units) :

Criteria Air Pollutants

- PM
PMyo
PM.;5 Total

(filterable + condensable)
SO«
NO«
co
vOC
Pb
GHG

Hazardous or Other Air Pollutants
(Standards other than RCSA §22a-174-29)

Part lll: 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, efc.) 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

X Attachment E212-C: Greenhouse Gas Emissions — Submit a completed CO> Equivalents Calculator
Spreadsheet, or equivalent, used to quantify Greenhouse Gas emissions, REQUIRED

Bureau of Air Management
DEEP-NSR-APP-212 Page 3 of 3 Rev. 04/25/13



Attachment F: Premises Information Form

Applicant Name: NTE Connecticut, LLC

Complete this form in accordance with the instructions (DEEP-NSR-INST-217) to
ensure the proper handling of your application. Print or type unless otherwise noted.

DEEP USE ONLY
App. No.:

Complete Parts | through VI of this form, as applicable, for only the equipment which is located at the premises
prior to the submittal of this application package. Unit(s) or modifications that are the subject of this application

package are addressed in Part VIl of this form.

Questions? Visit the Air Permitting web page or contact the Air Permitting Engineer of the Day at 860-424-4152

Note: This form is not required if you indicated in Part 1V.8 of the Permit Appl)'cation for Stationary Sources of Air
Pollution New Source Review Form (DEEP-NSR-APP-200) that the premises is operating under the General

Permit to Limit Potential to Emit.

Part I: Premises Information Summary

Answer each question unless directed to do otherwise. Complete the Part(s) indicated as well as Part VII.

Question

Check One

If Yes....

A. s this a new premises? (i.e. no air pollution emitting

X Yes

Skip Questions B through G and

3c) for any air pollutant?

equipment on site) _ ' 1 No continue on to Part VI of this form.
Permit Number:
; . , : [1Yes | issue Date:
B. Is the premises operating under a Title V permit?
[1 No Skip Questions C through G and
continue on to Part VII of this form.
C. Is there any equipment operating under a New Source [ Yes
Review Permit (permit) or Air Registration (registration) at Complete Part Il of this form.
the premises? [1No
D. Are there any external combustion units, automotive
refinishing operations, nonmetallic mineral processing [] Yes :
equipment, emergency engines or surface coating Complete Part [l of this form.
operations operating under RCSA section 22a-174-3b at [1 No
the premises?
E. Are there any external combustion units, automotive
refinishing operations, nonmetallic mineral processing [] Yes
equipment, emergency engines or surface coating Complete Part IV of this form.
operations operating under RCSA section 22a-174-3c at [1No
the premises? '
F. Are there any emissions units operating at the premises Oy
that have potential emissions of any air pollutant below the es .
permitting thresholds of RCSA section 22a-174-3a which ] No Complete Part V of this form.
have not been captured in Question E?
G. Is the premises operating under a premises-wide annual ] Yes
limitation (other than GPLPE or RCSA section 22a-174- [ No Complete Part VI of this form.

Bureau of Air Management
DEEP-NSR-APP-217 Page 1 of 10

Rev. 04/25/13
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Killingly
Energy Center Air Permit Application

an NTE Energy Project

ATTACHMENT 215-D - OFFSETTING EMISSION REDUCTIONS OR
EMISSION REDUCTION CREDITS DETERMINATION

Documentation is required to be provided for each non-attainment pollutant demonstrating that the planned use of
any internal offsets comply with the requirements of RCSA Section 22a-174-3a(/)(4)(B) and that certified emission
reduction credits comply with the requirements of RCSA Section 22a-174-3a(/)(5).

In accordance with the requirements of RCSA Section 22a-174-3a(l)(5), the emission reduction credits (ERCs) must
satisfy the following requirements:

A
B.

F.

Created and used in accordance with 40 CFR 51;

Real, that is, resulting in a reduction of actual emissions, net of any consequential increase in actual
emissions resulting from shifting demand. The emission reductions shall be measured, recorded and
reported to the commissioner;

Quantifiable, based on either stack testing approved by the commissioner in writing, conducted pursuant
to an appropriate, reliable, and replicable protocol approved by the commissioner, or continuous emissions
monitoring certified by the commissioner. Such quantification shall be in terms of the rate and total mass
amount of non-attainment pollutant emission reduction;

Surplus, not required by any Connecticut General Statute or regulation adopted thereunder, or mandated
by the State Implementation Plan, and not currently relied upon for any attainment plan, any Reasonable
Further Progress plan or milestone demonstration;

Permanent, in that at the source of the emission reduction, the emission reduction system shall be in place
and operating, and an appropriate record keeping system is maintained to collect and record the data
required to verify and quantify such emissions reductions; and

Enforceable and approved by the commissioner in writing after the submission to the commissioner of
documents satisfactory to the commissioner or incorporated into a permit as a restriction on emissions.

The Project is required to hold 162.1 ERCs to offset the 135.1 tons per year of NOx emissions from the Project in
accordance with the requirements of RCSA Section 22a-174-3a(1)(5). The NOx ERCs will be created prior to the
date the Project becomes operational, and will come from an area in Connecticut or New York that is designated
as an equal or higher nonattainment classification than the Project area. Prior to operation of the Project, NTE will
provide documentation to DEEP that it has acquired the additional ERCs, along with the documentation necessary
to verify that the ERCs meet all of the requirements of RCSA Section 22a-174-3a(1)(5).




APPENDIX A: SUPPORTING EMISSION CALCULATIONS

TETRA TECH
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NTE Connecticut, LLC - Killingly Energy Center
CTG Potential To Emit

Potential To Emit Operating Scenario

The CTG will operate at full rated load for 8,760 hours per year.
Highef emission rates occur during gas firing with duct firing and ULSD firing without duct firing
Duct firing will be unlimited
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 Ib/hr rate is greater than the duct firing Ib/hr rate

The potential to emit is the sum of the steady state potential to emit plus the net increase due to
startup/shutdown operation

Ambient
Operating Operating Temp. Duct Maximum
Condition Load (°F) Firing Annual Hours
Case #36 100% Nat. Gas 59 On 8,760
Case #65 100% ULSD -10 Off 720
Total 8,760

Pollutant Case #36 Case #69 8760 PTE SU/SD
Ib/hr Ib/hr tpy tpy
28.7 40.9 130.1 p 130.1
CO 14.9 112 65.3 69.3 134.6
VOC 9.9 7.2 43.4 4.9 48.3
PM,o/PM; 5 22.6 30.0 101.7 0 101.7
SO, 5.7 4.0 251 0 251
H,SO, 2.0 1.5 8.76 0 8.76
CO,e 454,258 428,283 1,989,650 0 1,989,650
NH; 10.7 18.9 49.8 0 49.8

NTE CT Emission Calcs_Siemens_10282016

CTG PTE
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NTE Connecticut, LLC - Killingly Energy Center
Emissions From Ancillary Equipment

Auxiliary Boiler Natural Gas Heater Emergency Generator Fire Pump
Pollutant kW kw
84.0 MMBtu/hr 5.0 MMBtu/hr 1,380 (mechanical)  227.5 (mechanical)
7 ppmvd @ 3% O, 10 ppmvd @ 3% O, 6.40 g/kW-hr 4.0 g/kW-hr
0.0085 Ib/MMBtu 0.012 Ib/MMBtu 1.55 Ib/MMBtu 1.00 Ib/MMBtu
0.71 Ib/hr 0.061 Ib/hr 19.46 Ib/hr 2.01 Ib/hr
1.64 TPY 0.12 TPY 2.92 TPY 0.30 TPY
({0 50 ppmvd @ 3% O, 50 ppmvd @ 3% O, 3.5 g/kW-hr 3.5 g/lkW-hr
0.037 Ib/MMBtu 0.037 Ib/MMBtu 0.85 Ib/MMBtu 0.87 Ib/MMBtu
3.11 Ib/hr 0.185 Ib/hr 10.64 Ib/hr 1.76 Ib/hr
7.14 TPY 0.37 TPY 1.60 TPY 0.263 TPY
vOoC 9.6 ppmvd @ 3% O, 8 ppmvd @ 3% O, 0.32 g/kW-hr 0.20 g/kW-hr
0.0041 Ib/MMBtu 0.0034 Ib/MMBtu 0.078 Ib/MMBtu 0.050 Ib/MMBtu
0.34 Ib/hr 0.02 Ib/hr 0.97 Ib/hr 0.100 Ib/hr
0.78 TPY 0.03 TPY 0.15 TPY 0.015 TPY
PM;/PM, 5 N/A ppmvd @ 3% O, N/A ppmvd @ 3% O,|  0.20 g/kW-hr 0.20 g/kW-hr
0.005 Ib/MMBtu 0.005 Ib/MMBtu 0.048 Ib/MMBtu 0.050 Ib/MMBtu
0.42 Ib/hr 0.03 Ib/hr 0.61 Ib/hr 0.10 Ib/hr
0.97 TPY 0.05 TPY 0.091 TPY 0.015 TPY
SO, 0.0015 Ib/MMBtu 0.0015 Ib/MMBtu 0.0015 Ib/MMBtu 0.0015 Ib/MMBtu
0.13 Ib/hr 0.0075 Ib/hr 0.02 Ib/hr 0.0030 Ib/hr
0.29 TPY 0.02 TPY 0.003 TPY 0.0005 TPY
H,SO, 0.00011 Ib/MMBtu 0.00011 Ib/MMBtu 0.00011 Ib/MMBtu 0.00011 Ib/MMBtu
0.010 Ib/hr 0.00057 Ib/hr 0.0014 Ib/hr 0.00023 Ib/hr
0.02 TPY 0.00 TPY 0.0002 TPY 0.00003 TPY
Pb 4.9E-07 Ib/MMBtu 4.9E-07 Ib/MMBtu 1.1E-06 Ib/MMBtu 1.1E-06 Ib/MMBtu
4.1E-05 Ib/hr 2.5E-06 Ib/hr 1.3E-05 Ib/hr 2.1E-06 Ib/hr
9.5E-05 TPY 4.90E-06 TPY 2.0E-06 TPY 3.2E-07 TPY
CO, 116.9 Ib/MMBtu 116.9 |b/MMBtu 163.1 Ib/MMBtu 163.1 Ib/MMBtu
9,820 Ib/hr 585 Ib/hr 2,046 Ib/hr 329 Ib/hr
22,587 TPY 1,169 TPY 307 TPY 49 TPY
CH, 0.0022 Ib/MMBtu 0.0022 Ib/MMBtu 0.0066 Ib/MMBtu 0.0066 Ib/MMBtu
0.1852 Ib/hr 0.0110 Ib/hr 0.083 Ib/hr 0.013 Ib/hr
0.43 TPY 0.02 TPY 0.0124 TPY 0.0020 TPY
N,O 0.00022 Ib/MMBtu 0.0 Ib/MMBtu 0.0013 Ib/MMBtu 0.0013 Ib/MMBtu
0.0185 Ib/hr 0.0011 Ib/hr 1.7E-02 Ib/hr 0.0027 Ib/hr
0.043 TPY 0.002 TPY 2.5E-03 TPY 4.0E-04 TPY
COse 9,831 Ib/hr 585 Ib/hr 2,053 Ib/hr 330 Ib/hr
22,610 TPY 1,170 TPY 308 TPY 49 TPY
NOTES:

Natural Gas SO2 emissions based upon a sulfur content of 0.5 gr/100 dscf
ULSD SO, emissions based upon a sulfur content of 15 ppmw
Aux Boiler and Gas Heater criteria pollutant emission factors from BACT analysis
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 llll.
H, S0, emissions assume a 5% conversion of SO2 --> SO3 (on a molar basis)

Fuel specific CO ,, CH, and N , 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 CT Emission Calcs_Siemens_10282016
ancillary equipment
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Potential HAP Emissions (tpy)
\ Potential Annual Emissions (tpy)
HAP |CTGs & Duct Auxiliary Nat.Gas  Em. Fire  TOTALS

|
|
|

Burners Boiler Heater Generator Pump

Organic Compounds

Acetaldehyde 5.10E-01 4.74E-05 | 2.32E-04 | 5.10E-01
Acrolein 8.15E-02 1.48E-05 | 2.80E-05 | 8.16E-02
Benzene 1.48E-01 4.06E-04 | 2.10E-05 | 1.46E-03 | 2.82E-04 | 1.50E-01
1,3-Butadiene 5.03E-03 1.18E-05 | 5.04E-03
Dichlorobenzene 4.78E-03 | 2.32E-04 | 1.20E-05 5.02E-03
Ethylbenzene 4.08E-01 4.08E-01
Formaldehyde 3.09E+00 | 1.43E-02 | 7.40E-04 | 1.48E-04 | 3.57E-04 | 3.10E+00
Hexane 7.17E+00 | 3.48E-01 | 1.80E-02

Propylene oxide 3.70E-01 7.24E-03 | 1.08E-03 | 3.78E-01
Toluene 1.67E+00 | 6.38E-04 | 3.30E-05 | 5.29E-04 | 1.24E-04 | 1.67E+00
Xylene 8.15E-01 3.63E-04 | 3.66E-04 | 8.16E-01
PAHs

Acenaphthene 7.17E-06 | 3.48E-07 | 1.80E-08 | 8.81E-06 | 4.29E-07 | 1.68E-05
Acenaphthylene 7.17E-06 | 4.64E-07 | 2.40E-08 | 1.74E-05 | 1.53E-05 | 4.03E-05
Anthracene 9.56E-06 | 3.48E-07 | 1.80E-08 | 2.31E-06 | 5.65E-07 | 1.28E-05
Benzo(a)anthracene 7.17E-06 | 3.48E-07 | 1.80E-08 | 1.17E-06 | 5.08E-07 | 9.21E-06
Benzo(a)pyrene 4.78E-06 | 2.32E-07 | 1.20E-08 | 4.84E-07 | 5.68E-08 | 5.56E-06
Benzo(b)fluoranthene 7.17E-06 | 3.48E-07 | 1.80E-08 | 4.10E-07 | 3.00E-08 | 7.97E-06
Benzo(g,h,i)perylene 4.78E-06 | 2.32E-07 | 1.20E-08 | 1.05E-06 | 1.48E-07 | 6.22E-06
Benzo(k)fluoranthene 7.17E-06 | 3.48E-07 | 1.80E-08 | 2.09E-06 | 4.68E-08 | 9.67E-06
Chrysene 7.17E-06 | 3.48E-07 | 1.80E-08 | 2.88E-06 | 1.07E-07 | 1.05E-05
Dibenz(a,h)anthracene 4.78E-06 | 2.32E-07 | 1.20E-08 | 6.51E-07 | 1.76E-07 | 5.85E-06
7,12-Dimethylbenz(a) an| 6.37E-05 | 3.09E-06 | 1.60E-07 6.70E-05
Fluoranthene 1.19E-05 | 5.60E-07 | 2.90E-08 | 7.58E-06 | 2.30E-06 | 2.24E-05
Fluorene 1.11E-05 | 5.22E-07 | 2.70E-08 | 2.41E-05 | 8.82E-06 | 4.46E-05
Indeno(1,2,3-cd)pyrene 7.17E-06 | 3.48E-07 | 1.80E-08 | 7.79E-07 | 1.13E-07 | 8.42E-06
3-Methylchloranthrene 7.17E-06 3.48E-07 | 1.80E-08 7.53E-06
2-Methylnaphthalene 9.56E-05 | 4.64E-06 | 2.40E-07 1.00E-04
Naphthalene 1.74E-02 1.20E-04 | 6.20E-06 | 2.45E-04 | 2.56E-05 | 1.78E-02
Phenanthrene 6.77E-05 | 3.28E-06 | 1.70E-07 8.89E-06 | 8.00E-05
Pyrene 1.99E-05 | 9.47E-07 | 4.90E-08 | 6.98E-06 | 1.44E-06 | 2.93E-05
TOTAL PAH 2.83E-02 1.31E-04 | 6.80E-06 | 3.99E-04 | 5.08E-05 | 2.89E-02
Metals

Arsenic 7.96E-04 | 3.86E-05 | 2.00E-06 | 8.69E-08 | 1.40E-08 | 8.37E-04
Beryllium 4.40E-05 | 2.32E-06 | 1.20E-07 4.64E-05
Cadmium 4.38E-03 | 2.13E-04 | 1.10E-05 | 9.65E-09 | 1.55E-09 | 4.60E-03
Chromium 5.12E-03 | 2.70E-04 | 1.40E-05 | 2.33E-05 | 3.75E-06 | 5.43E-03
Chromium VI 0.22E-04 | 4.83E-05 | 2.50E-06 | 4.21E-06 | 6.77E-07 | 9.77E-04
Cobalt 3.26E-04 1.58E-05 | 8.20E-07 3.43E-04

NTE CT Emission Calcs_Siemens_10282016
HAPs PTE Page 9 or 16



Potential HAP Emissions (tpy)

Potential Annual Emissions (tpy)

CTGs & Duct Auxiliary Nat.Gas  Em. Fire  TOTALS
Burners Boiler Heater Generator Pump

Lead 1.80E-03 | 9.47E-05 | 4.90E-06 | 1.45E-06 | 2.32E-07 | 1.90E-03
Manganese 1.64E-03 | 7.15E-05 | 3.70E-06 | 5.31E-07 | 8.52E-08 | 1.71E-03
Mercury 9.95E-04 | 4.83E-05 | 2.50E-06 | 1.94E-08 | 3.11E-09 | 1.05E-03
Nickel 7.68E-03 | 4.06E-04 | 2.10E-05 | 2.78E-06 | 4.47E-07 | 8.11E-03
Selenium 9.67E-05 | 4.64E-06 | 2.40E-07 | 4.82E-07 | 7.74E-08 | 1.02E-04
Max. Single HAP 7.53
Total All HAPs 1.43E+01 3.65E-01 1.89E-02 1.06E-02 2.60E-03 | 14.73

NTE CT Emission Calcs_Siemens_10282016

HAPs PTE
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NTE Connecticut, LLC - Killingly Energy Center
CTG and Duct Burner Potential HAP Emissions

ab - P

J 03 ) 3 2 o
Organic Compounds
Acetaldehyde 4.00E-05 | 1.16E-01 5.10E-01
Acrolein 6.40E-06 | 1.86E-02 8.15E-02
Benzene 1.20E-05 | 3.49E-02 | 5.50E-05 | 1.45E-01 | 2.10E-06 [ 1.91E-03 | 1.48E-01
1,3-Butadiene 4.30E-07 | 1.25E-03 | 1.60E-05 | 4.21E-02 5.03E-03
Dichlorobenzene 1.20E-06 | 1.09E-03 | 4.78E-03
Ethylbenzene 3.20E-05 | 9.31E-02 4.08E-01
Formaldehyde 2 19E-04 | 6.37E-01 | 2.31E-04 | 6.07E-01 | 7.50E-05 | 6.82E-02 | 3.09E+00
Hexane 1.80E-03 | 1.64E+00 | 7.17E+00
Propylene oxide 2.90E-05 | 8.44E-02 3.70E-01
Toluene 1.30E-04 | 3.78E-01 3.40E-06 | 3.09E-03 | 1.67E+00
Xylene 6.40E-05 | 1.86E-01 8.15E-01
PAHs
Acenaphthene 1.80E-09 1.64E-06 | 7.17E-06
Acenaphthylene 1.80E-09 | 1.64E-06 | 7.17E-06
Anthracene 2.40E-09 | 2.18E-06 | 9.56E-06
Benzo(a)anthracene 1.80E-09 | 1.64E-06 | 7.17E-06
Benzo(a)pyrene 1.20E-09 | 1.09E-06 | 4.78E-06
Benzo(b)fluoranthene 1.80E-09 | 1.64E-06 | 7.17E-06
Benzo(g,h,i)perylene 1.20E-09 | 1.09E-06 | 4.78E-06
Benzo(k)fluoranthene 1.80E-09 1.64E-06 7.17E-06
Chrysene 1.80E-09 | 1.64E-06 | 7.17E-06
Dibenz(a,h)anthracene 1.20E-09 | 1.09E-06 | 4.78E-06
7,12-Dimethylbenz(a) anthracene 1.60E-08 | 1.45E-05 | 6.37E-05
Fluoranthene 3.00E-09 2.73E-06 1.19E-05
Fluorene 2.80E-09 | 2.55E-06 | 1.11E-05
Indeno(1,2,3-cd)pyrene 1.80E-09 1.64E-06 | 7.17E-06
3-Methylchloranthrene 1.80E-09 1.64E-06 | 7.17E-06
2-Methylnaphthalene 2.40E-08 | 2.18E-05 | 9.56E-05
Naphthalene 1.30E-06 | 3.78E-03 | 3.50E-05 | 9.21E-02 | 6.10E-07 | 5.54E-04 | 1.74E-02
Phenanthrene 1.70E-08 | 1.55E-05 | 6.77E-05
Pyrene 5.00E-09 | 4.55E-06 | 1.99E-05
TOTAL PAH 2 20E-06 | 6.40E-03 | 4.00E-05 | 1.05E-01 | 6.98E-07 | 6.35E-04 | 2.83E-02
Metals
Arsenic 4.60E-08 | 1.21E-04 | 2.00E-07 1.82E-04 |0.0007963
Beryllium 3.10E-07 | 8.15E-04 | 1.20E-08 1.09E-05 | 4.396E-05
Cadmium 5.11E-09 | 1.34E-05 | 1.10E-06 1.00E-03 |0.0043796
Chromium 1.24E-05 | 3.26E-02 | 1.40E-06 1.27E-03 |0.0051198
Chromium VI 2.23E-06 | 5.86E-03 | 2.52E-07 | 2.29E-04 |0.0009216
Cobalt 8.20E-08 | 7.45E-05 |0.0003265

NTE CT Emission Calcs_Siemens_10282016
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NTE Connecticut, LLC - Killingly Energy Center
CTG and Duct Burner Potential HAP Emissions

CTG and Duct Burner HAP Emissions

CTG CTG Dt Burars Potential
(gas) (ULSD) To Emit
Ib/MMBtu Ib/hr Ib/MMBtu Ib/hr Ib/MMBtu Ib/hr tpy

Lead 1.05E-06 | 2.77E-03 | 4.90E-07 | 4.45E-04 |0.0017956
Manganese 1.80E-07 | 4.74E-04 | 3.70E-07 | 3.36E-04 |0.0016364
Mercury 1.02E-08 | 2.69E-05 | 2.50E-07 | 2.27E-04 |0.0009954
Nickel 1.48E-06 | 3.88E-03 | 2.10E-06 | 1.91E-03 |0.0076754
Selenium 2.55E-07 | 6.72E-04 | 2.40E-08 | 2.18E-05 | 9.67E-05
Max. Single HAP
Total All HAPs 5.36E-04 3.95E-04 1.89E-03 I 1.43E+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. Ib/hr values are at 59°F and do not represent maximum values at higher firing rates at colder temperatures.

NTE CT Emission Calcs_Siemens_10282016
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NTE Connecticut, LLC - Killingly Energy Center
Ancillary Source Potential HAP Emissions (Ib/hr)

A A alry bolle a a d gate enerato e D

Organic Compounds

Acetaldehyde 2.52E-05 3.16E-04 7.67E-04 1.565E-03
Acrolein 7.88E-06 9.88E-05 9.25E-05 1.86E-04
Benzene 2.10E-06 1.76E-04 2.10E-06 1.05E-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 6.00E-06

Ethylbenzene :

Formaldehyde 7.40E-05 6.22E-03 7.40E-05 3.70E-04 7.89E-05 9.90E-04 1.18E-03 2.38E-03
Hexane 1.80E-03 1.51E-01 1.80E-03 9.00E-03

Propylene oxide 3.85E-03 4.83E-02 3.56E-03 | 7.17E-03
Toluene 3.30E-06 2.77E-04 3.30E-06 1.65E-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
PAHs

Acenaphthene 1.80E-09 1.51E-07 1.80E-09 9.00E-09 4.68E-06 5.87E-05 1.42E-06 2.86E-06
Acenaphthylene 2.40E-09 2.02E-07 2.40E-09 1.20E-08 9.23E-06 1.16E-04 5.06E-05 1.02E-04
Anthracene 1.80E-09 1.51E-07 1.80E-09 9.00E-09 1.23E-06 1.54E-05 1.87E-06 3.77E-06
Benzo(a)anthracene 1.80E-09 1.51E-07 1.80E-09 9.00E-09 6.22E-07 7.80E-06 1.68E-06 3.38E-06
Benzo(a)pyrene 1.20E-09 1.01E-07 1.20E-09 6.00E-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 9.00E-09 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 6.00E-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 9.00E-09 1.11E-06 1.39E-05 1.565E-07 3.12E-07
Chrysene 1.80E-09 1.51E-07 1.80E-09 9.00E-09 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 6.00E-09 3.46E-07 4.34E-06 5.83E-07 1.17E-06
7,12-Dimethylbenz(a)

1.60E-08 1.34E-06 1.60E-08 8.00E-08

anthracene
Fluoranthene 2.90E-09 2.44E-07 2.90E-09 1.45E-08 4.03E-06 5.06E-05 7.61E-06 1.53E-05
Fluorene 2.70E-09 2.27E-07 2.70E-09 1.35E-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 9.00E-09 4.14E-07 5.19E-06 3.75E-07 7.56E-07
3-Methylchloranthrene | 1.80E-09 1.51E-07 1.80E-09 9.00E-09
2-Methylnaphthalene 2.40E-08 2.02E-06 2.40E-08 1.20E-07

Naphthalene 6.20E-07 5.21E-05 6.20E-07 3.10E-06 1.30E-04 1.63E-03 8.48E-05 1.71E-04
Phenanthrene 1.70E-08 1.43E-06 1.70E-08 8.50E-08 2.94E-05 5.92E-05
Pyrene 4.90E-09 4 12E-07 4.90E-09 2.45E-08 3.71E-06 4.65E-05 4.78E-06 9.63E-06
TOTAL PAH 6.80E-07 5.71E-05 6.80E-07 3.40E-06 2.12E-04 2.66E-03 1.68E-04 3.38E-04
Metals

Arsenic 2.00E-07 1.68E-05 2.00E-07 1.00E-06 4.62E-08 5.80E-07 4.62E-08 9.31E-08
Beryllium 1.20E-08 1.01E-06 1.20E-08 6.00E-08

Cadmium 1.10E-06 9.24E-05 1.10E-06 5.50E-06 5.13E-09 6.44E-08 5.13E-09 1.03E-08
Chromium 1.40E-06 1.18E-04 1.40E-06 7.00E-06 1.24E-05 1.56E-04 1.24E-05 2.50E-05
Chromium VI 2.50E-07 2.10E-05 2.50E-07 1.25E-06 2.24E-06 2.81E-05 2.24E-06 4.51E-06
Cobalt 8.20E-08 6.89E-06 8.20E-08 4.10E-07

Lead 4.90E-07 4.12E-05 4.90E-07 2.45E-06 7.69E-07 9.65E-06 7.69E-07 1.55E-06
Manganese 3.70E-07 3.11E-05 3.70E-07 1.85E-06 2.82E-07 3.54E-06 2.82E-07 5.68E-07
Mercury 2.50E-07 2.10E-05 2.50E-07 1.25E-06 1.03E-08 1.29E-07 1.03E-08 2.08E-08
Nickel 2.10E-06 1.76E-04 2.10E-06 1.05E-05 1.48E-06 1.86E-05 1.48E-06 2.98E-06
Selenium 2.40E-08 2.02E-06 2.40E-08 1.20E-07 2.56E-07 3.21E-06 2.56E-07 5.16E-07
Max. Single HAP

Total All HAPs 1.89E-03 1.59E-01 1.89E-03 9.44E-03 5.61E-03 7.04E-02 7.66E-03 1.73E-02
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NTE Connecticut, LLC - Killingly Energy Center
CTG and Duct Burner Maximum Potential MASC Toxic Emissions

CTG and Duct Burner MASC Toxic Emissions

ere Duct Burners CTG Dyct e1e

(gas) Burners (ULSD)
Ib/MMBtu Ib/hr | Ib/MMBtu Ib/hr Ib/hr Ib/MMBtu Ib/hr

Organic Compounds

Acetaldehyde 4.00E-05 | 1.20E-01 1.20E-01

Acrolein 6.40E-06 | 1.92E-02 1.92E-02

Benzene 1.20E-05 | 3.60E-02 | 2.10E-06 1.98E-03 3.80E-02 | 5.50E-05 | 1.44E-01
Dichlorobenzene 1.20E-06 1.13E-03 1.13E-03

Ethylbenzene 3.20E-05 | 9.60E-02 9.60E-02

Formaldehyde 2.19E-04 | 6.56E-01 | 7.50E-05 7.07E-02 7.27E-01 2.31E-04 | 6.06E-01
Hexane 1.80E-03 1.70E+00 1.70E+00

Toluene 1.30E-04 | 3.90E-01 | 3.40E-06 | 3.21E-03 3.93E-01

Xylene 6.40E-05 | 1.92E-01 1.92E-01

PAHs

Naphthalene 1.30E-07 | 3.90E-04 | 6.10E-08 5.75E-05 4.47E-04 3.50E-06 | 9.19E-03
TOTAL PAH 2.20E-07 | 6.60E-04 | 6.98E-08 6.58E-05 7.26E-04 4.00E-06 | 1.05E-02
Metals

Arsenic 2.00E-07 | 1.89E-04 1.89E-04 | 4.60E-08 | 1.21E-04
Cadmium 1.10E-06 | 1.04E-03 1.04E-03 | 5.11E-09 | 1.34E-05
Chromium 1.40E-06 | 1.32E-03 1.32E-03 | 1.24E-05 | 3.25E-02
Cobalt 8.20E-08 | 7.73E-05 7.73E-05

Lead 4.90E-07 | 4.62E-04 4.62E-04 | 1.05E-06 | 2.76E-03
Manganese 3.70E-07 | 3.49E-04 3.49E-04 | 1.80E-07 | 4.73E-04
Mercury 2.50E-07 | 2.36E-04 2.36E-04 | 1.02E-08 | 2.68E-05
Nickel 2.10E-06 | 1.98E-03 1.98E-03 | 1.48E-06 | 3.87E-03
Selenium 2.55E-07 | 6.72E-04
Notes:

1. Only emission factors reported above their detection limited in AP-42 used in the analysis.

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 except for PAHs where a 90% efficiency is taken into account for
polycyclic compounds.

8. Ib/hr values are at 59°F and do not represent maximum values at higher firing rates at colder temperatures.
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NTE Connecticut, LLC - Killingly Energy Center
Summary of Estimated Fugitive GHG Emissions

Circuit Breaker SF6 Emissions

SF6 Storage Capacity - 1M1 1bs

SF6 Leak Rate 0.5% per year

SF6 emissions 0.555 Ibs/year

GHG emissions (CO2e) 6.3 tons per year

Natural Gas Handling Fugitive Emissions

CH4 GHG
Component Emission factor Emissions Emissions

Component Type Count (scfhicomponent)!  (tpy)? (tpy)
Connector 10 1.69 3.08 77.04
Flanges, Regulator, Other 10 0.772 1.41 35.19
Control Valves 10 9.34 17.03 425.76
Orifice Meter 3 0.212 0.12 2.90
TOTALS 21.64 540.9

' Emission factors are from 40 CFR 98, Subpart W, Table W-7
2 Conservatively assumes 100% CH4

NTE CT Emission Calcs_Siemens_10282016
Fugitive GHGs
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NTE Connecticut, LLC - Killingly Energy Center
Summary of Baseline Emissions

SUMMARY OF BASELINE EMISSION RATES AND REDUCTIONS

Combustion Turbine Aucxiliary Boiler
Baseline Baseline
Pollutant i i i i
Emission Rate Batseh;\e BtAC':' Re((ituct)lon Emission Rate Batseh:le BtAC‘:' Ret(!tuct)lon

(b/MMBtuy? | V) (tpy) PY. (bmmBtu)® | V) (tpy) 2/
NO, 0.32 5351 130.1 5221 0.10 16.8 1.6 15.2
co 0.082 1371.3 65.3 1306.0 0.084 141 7.1 7.0
VOC 0.0021 35.1 49 30.2 0.0055 0.92 0.78 0.1
GHGs? 119 2,866,710 {1,989,650| 877,060 N/A N/A N/A N/A

' Emissions presented are on a per turbine basis

2 From AP-42 Section 3.1 for uncontrolled natural gas fired combustion turbines except for GHGs
3 Baseline calculated from gas firing at 59F of 2,827 MMBtu/hr (CT) and 895 MMBtu/hr (DB) for 8,760 hriyr
“ Proposed ton per year emissions excluding contribution from startup and shutdown emissions.
® From AP-42 Section 1.4 for uncontrolled natural gas fired boilers <100 MMBtu/hr.

€ Based upon the rated heat input of the auxiliary boiler of 84 MMBtu/hr for 4,000 hr/yr
7 Proposed ton per year emissions.

8 Baseline based upon conventional steam generation with a heat rate of 10,000 Btu/kWh for 550MW firing gas

NTE CT Emission Calcs_Siemens_10282016

BACT Baseline
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CT DEEP Maximum Allowable Stack Concentration (MASC) Calculator

Company Name;

NTE Killingly Energy Center, LLC

Instructions i

Source Description:

Combined Cycle Combustion Turbine Facility - Gas Firing

Stack Parameter Units: l

English _'_l

Stack Height = 150 ft
Minimum Distance from Stack to Property Line = 425 ft
Exhaust Stack Flow Rate = 1,490,388 - |acfm

Adjustments to the MASC for Time Periods < 8 hrs =

Hazard Limiting Values (HLV) Averaging Times = I_{ljiu[ _;‘_

‘Acetaldehyde

i Acrolein

| Benzene

[ Butadiene (1,3-butadiene)

Lefledle] el

{ Ethyl benzene

Formaldehyde

! Hexane, other isomers

i Toluene

i o-Xylene

i Naphthalene

i Polynuclear aromatic hydrocarbons (PAH) *

! Sulfuric acid

g Arsenic & compounds (as As)

{ Beryllium

i Cadmium

! Chromium, metal

{ Cobalt metal, dust & fume (as Co)

Il Lead, inorg., fumes & dusts (as Pb)

Ll bl bedbed bedbedbed pef bel bl Ledbed

l Manganese fume (as Mn)

75-070
107-02-8
71-43-2
106-46-7
100-41-4
50-00-0
110-54-3
108-88-3
1330-20-7
91-20-<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>