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1. INTRODUCTION
1.1 Project Overview

Hess Newark Energy Center, LLC (NEC) is proposing to construct the Newark Energy
Center, a nominal 655 megawatt (MW) combined cycle electric generating facility (the
project), firing natural gas as the combustion turbines’ sole fuel. The major equipment will
include two (2) “F” class combustion turbine generators (CTGs), two (2) supplementary-
fired heat recovery steam generators (HRSGs), one (1) steam turbine generator (STG), a
mechanical draft wet cooling tower, associated auxiliary and balance of plant equipment
and systems. The project is intended to operate as a base load facility and is proposing to
be available to operate up to 8,760 hours per year, incorporating a range of load
conditions.

NEC proposes to construct the project within an approximately 25-acre portion of a
property owned by Hess Corporation (Hess) at 1111 Delancy Street, near the intersection
of Doremus Avenue and Delancy Street in the City of Newark, Essex County, New Jersey
(the site). The site is zoned “I3” in an industrialized section of the City of Newark referred
to as the “Third Industrial District” and is currently in use as a container storage facility.

Air emissions from the proposed facility primarily consist of products of combustion from
the combustion turbines, HRSG duct burners, and ancillary equipment. Pollutants that are
regulated under federal and New Jersey programs such as Non-attainment New Source
Review (NNSR) and Prevention of Significant Deterioration (PSD) include carbon
monoxide (CO), nitrogen dioxide (NO.), sulfur dioxide (SO,), total suspended particulate
(TSP), particulate matter with a diameter equal to or less than 10 microns (PMyp),
particulate matter with a diameter equal to or less than 2.5 microns (PM, ), volatile organic
compounds (VOC), lead (Pb), sulfuric acid mist (H,SO,), and air toxics. Potential
emissions from the proposed project are presented in Table 1-1.

1.2 Regulatory Overview

The project will include state-of-the-art (SOTA) emissions control technology that will
reflect Lowest Achievable Emissions Rate (LAER) and Best Available Control Technology
(BACT), as applicable. In addition to the use of clean-burning natural gas, emissions of
nitrogen oxides (NO,) will be controlled with selective catalytic reduction (SCR). Emissions
of CO and VOC will be controlled with oxidation catalyst systems.

Introduction Page 1-1
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Table 1-1: Summary of Proposed Potential Emissions and
Applicable Regulatory Thresholds

Annual NNSR/PSD PSD Significant | NNSR/PSD/SOTA
Emissions Major Source Emission Rate Applies?
Pollutant (tpy) Threshold (tpy)® (tpy)
NO, 143.6 25 40° NNSR/PSD/SOTA
vocC 35.8 25 40 NNSR/SOTA
CO 486.3 100 100 PSD/SOTA
PMy 96.1 100 15 PSD/SOTA
PM,5 93.1 100 10 SOTA
SO, 6.2 100 40 SOTA
H,SO, 3.3 100 7 -
GHGs* 2,063,492 n/a 75,000 PSD
Pb 0.00001 10 0.6 -
a.  For non-attainment pollutants, this is the non-attainment new source review major source threshold. For other pollutants, the
PSD threshold is provided.

b.  PSD significant emission rate for nitrogen dioxide (NOy).
c.  GHGs are expressed as CO, equivalents (COze)

1.3 Application Overview
1.3.1 Application Organization

This permit application is divided into five sections. Section 2 provides a detailed
description of the proposed project, including a facility description and estimated
emissions. Section 3 provides a review of applicable regulations for the proposed project.
Section 4 provides the SOTA/BACT/LAER control technology evaluations. Section 5
provides an environmental justice burden analysis. Section 6 provides a list of references.
The air quality modeling analysis for the project will be provided in a separate report, the
NEC Dispersion Modeling Report.

A printout of the information submitted via the Remote Aims Data Input User System

(RADIUS) is included as Appendix A. Emission calculation spreadsheets providing
supporting calculations for the application are provided in Appendix B.
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1.3.2 Application Contacts

To facilitate NJDEP review of this application, individuals familiar with the project and this
application are identified below.

Peter Haid Frederick Sellars

Hess NEC, LLC ARCADIS

One Hess Plaza Two Executive Drive, Suite 303
Woodbridge, NJ 07095 Chelmsford, MA 01824

Phone: 732-750-7088 Phone: 978-937-9999 ext. 317
Email:|phaid@hess.com e-mail: |frederick.sellars@arcadis-us.com

Introduction Page 1-3
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2. PROJECT DESCRIPTION
2.1 Overview

NEC proposes development of a nominal 655 MW electric generating facility at an
industrial site in Newark, New Jersey. Figure 2-1 presents the proposed project location
on a topographic map. The facility will be comprised of the following major and ancillary
equipment:

e Two (2) “F” class CTGs;

e Two (2) HRSGs with supplemental duct firing;

e One (1) STG;

e One (1) 12-cell mechanical draft wet cooling tower;

¢ One (1) 1,500 kilowatt (kW) emergency diesel generator;

e One (1) natural gas-fired, 50,000 pound per hour steam production auxiliary boiler;

e One (1) 270-horsepower (hp) fire pump;

e Two (2) 19 percent aqgueous ammonia storage tanks
[20,000 - gallons each];

e One (1) demineralized water storage tank;
e One (1) raw water storage tank; and

e One (1) treated water storage tank

e One (1) waste water storage tank

e An associated electrical switchyard.

The project will be fueled by clean-burning natural gas to be provided by a new natural gas
pipeline lateral connection from an existing Transco high pressure natural gas pipeline
located approximately 1 mile west of the project site. A new natural gas metering station
will be constructed on the project site. The electricity generated by the project will be
transmitted by an electric cable that will extend from the project site to an interconnection
point at the Public Service Enterprise Group (PSEG) Essex Substation located
approximately 2.25 miles north of the project site.

The project will be capable of generating and exporting a net 655 MW of electricity to the
regional electric transmission grid. The project will enter into an Interconnection
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Agreement with the regional transmission operator, PJM, for the transmission of electricity
to the regional power grid. The project will provide needed reliable electricity to the load-
constrained electric markets in the mid-Atlantic region.

Steam condenser cooling will utilize a 12-cell mechanical draft wet cooling tower system
with average consumptive water use of 2.5 million gallons per day (MGD), and a maximum
of 5.4 MGD during peak summer temperatures. Water for process use will be obtained in
the form of treated effluent from the Passaic Valley Sewerage Commissioners (PVSC)
treatment plant located just north of the site. Project discharge wastewater, primarily
cooling tower and HRSG blowdown, will be returned back to the PVSC treatment plant.

2.2 Site Location

The project site is 25-acres and is zoned “I3” in an industrialized section of the City of
Newark referred to as the “Third Industrial District.” The site is bounded on the east by a
portion of the Hess Terminal and is situated more than 500 feet from Newark Bay. The
northern boundary is bordered by Delancy Street. To the south, the property is bordered
by a vacant lot, which abuts the Conrail Oak Island rail yard, and to the northwest the site
is adjacent to property owned by the City of Newark and Propane Power. Doremus
Avenue and the PVSC buildings are located further to the northwest.

2.3 Combined Cycle Combustion Turbines

The major equipment will include two (2) “F” class CTGs, two (2) supplementary-fired
HRSGs, one (1) STG, and a mechanical draft wet cooling tower. This equipment is
described in more detail below.

2.3.1 Combustion Turbine Generators

Thermal energy is produced in the two CTGs through the combustion of natural gas. Each
CTG is capable of running independently of the other. The thermal energy is converted to
mechanical energy in the CTG turbine that drives the CTG compressor and electric
generator. The maximum heat input rate of each CTG for 100 percent load at
International Organization for Standards (ISO) temperature and relative humidity (59
degrees Fahrenheit [°F] and 60 percent, respectively) and a site pressure of 14.5
pounds per square inch absolute (psia) is 2,080 million Btu per hour (MMBtu/hr) at the
higher heating value (HHV) for natural gas.
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2.3.2 Heat Recovery Steam Generators and Duct Burners

In the combined-cycle configuration, each CTG will exhaust through a dedicated HRSG to
generate steam from the waste heat energy in the exhaust gas. Each HRSG will be
equipped with supplemental fuel firing via a duct burner. The duct burners provide
additional energy to the HRSG, which produces more steam that can be fed to the STG.
The duct burners will be natural gas fired and each will have a maximum input capacity of
211 MMBtu/hr (HHV), although the duct burners will not always operate at maximum
capacity. The use of the duct burner will vary based upon different temperature and
operating conditions.

2.3.3 Steam Turbine Generator

Steam generated in the HRSGs will be expanded through a STG multi-stage, reheat,
condensing turbine and associated electric generator to generate additional electricity.

2.3.4 Cooling Tower

The steam condenser cooling will utilize a 12-cell mechanical draft wet cooling tower
system. In a cooling tower, circulating water is distributed among multiple cells of the
cooling tower, where it cascades downward through each cell and then collects in the
cooling tower basin. The mechanical draft cooling tower employs electric motor-driven
fans to move air through each cooling tower cell. The cascading circulating water is
partially evaporated and the evaporated water is dispersed to the atmosphere as part of
the moist air leaving each cooling tower cell. The circulating water is cooled primarily
through its partial evaporation. The cooling tower will be equipped with Marley ClearSky
plume abatement and with a high-efficiency drift eliminator with an efficiency of 0.0005
percent.

2.4 Air Pollution Control Equipment

The emission control technologies proposed for the combustion turbine and duct burner
exhaust gases include dry low-NO, (DLN) combustors which are integrated within the
combustion turbines, and SCR systems and oxidation catalysts which are located within
each HRSG to control NO,, CO and VOC emissions. The DLN combustion controls NO,
formation by pre-mixing fuel and air immediately prior to combustion. Pre-mixing inhibits
NO, formation by minimizing both the flame temperature and the concentration of oxygen
at the flame front. Oxidation catalysts control emissions of CO and VOC. Emissions of
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SO,, PMo/PM, 5, and H,SO4 will be minimized through the exclusive use of pipeline quality
natural gas in the combustion turbines. The SCR and oxidation catalyst are discussed
further in the sections below.

2.4.1 Selective Catalytic Reduction

SCR, a post-combustion chemical process, will be installed in the HRSGs to treat exhaust
gases downstream of the CTGs. The SCR process will use 19 percent aqueous NH; as a
reagent. Aqueous NHs will be injected into the flue gas stream, upstream of the SCR
catalyst, where it will mix with NO,. The catalyst bed will be located in a temperature zone
of the HRSG where the catalyst is most effective. The mixture will pass over the catalyst
and the NO, will be reduced to nitrogen gas and water. The SCR system will reduce NO,
concentrations to 2.0 parts per million by volume (ppm,) at 15 percent oxygen (O,) with or
without duct firing at all load conditions and ambient temperatures. A small amount of NH;
will remain un-reacted through the catalyst, which is called the “ammonia slip.” The NH;3
slip will be limited to 5.0 ppm, at all load conditions and ambient temperatures.

2.4.2 Oxidation Catalyst

An oxidation catalyst system will be located within each HRSG to control emissions of CO
and VOC. Exhaust gases from the turbines will be passed over a catalyst bed where
excess air will oxidize the CO and VOC to form carbon dioxide (CO,) and water. The
oxidation catalyst system will reduce CO concentrations to 2.0 ppm, (at 15 percent [%] O,)
in the exhaust gas under all load conditions and ambient temperatures. The oxidation
catalyst will also reduce VOC emissions.

2.5 Ancillary Equipment

The proposed project will utilize a variety of ancillary equipment to support the facility
including an auxiliary boiler, an emergency generator, an emergency fire pump, and
storage tanks. This equipment is discussed further in the sections below.

2.5.1 Auxiliary Boiler

An auxiliary boiler will operate as needed to keep the HRSG warm during periods of
turbine shutdown and provide sealing steam to the steam turbine during warm and hot

starts. The auxiliary boiler will have a maximum input capacity of 66.2 MMBtu/hr and will
be limited to 800 hours per year of operation.
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2.5.2 Emergency Diesel Generator

The project will have a 1,500 kW emergency diesel generator provide on-site emergency
power capabilities independent of the utility grid. The emergency generator will fire Ultra-
Low Sulfur Diesel (ULSD) fuel and will typically only operate for testing and to maintain
operational readiness in the event of an emergency. Per New Jersey Department of
Environmental Protection (NJDEP) guidance, routine operation of the generator will be
limited to a maximum of 100 operating hours per year, with each testing event limited to 30
minutes. Testing of the emergency diesel generator will not occur during startup or
shutdown of the turbine or boilers. No testing will occur on state designated Ozone Action
Days. There will be no simultaneous testing of the emergency generator and fire pump.

2.5.3 Emergency Diesel Fire Pump

The project will have a back-up fire pump to provide on-site fire fighting capabilities
independent of the utility grid. The emergency fire pump will fire ULSD fuel and will
typically only operate for testing and to maintain operational readiness in the event of an
emergency. Similar to the emergency generator, it will be limited to a maximum of 100
operating hours per year, with each testing event limited to 30 minutes. Testing of the
emergency fire pump will not occur during startup or shutdown of the turbine or boilers. No
testing will occur on state designated Ozone Action Days. There will be no simultaneous
testing of the emergency generator and fire pump.

2.5.4 Aqueous NHj Storage Tank

The proposed facility will have two nominal 20,000-gallon tanks that will store 19 percent
aqueous NHj; for use in the SCR system. The tanks will be equipped with secondary
containment sized to accommodate the entire volume of one tank and sufficient freeboard
for precipitation. The tanks will be located outdoors within an impermeable containment
area, surrounded by a wall. The floor of the containment area will be covered with plastic
balls designed to float on the liquid surface in the event of a spill, thereby reducing the
exposed surface area, and minimizing potential emissions.

2.6 Emissions Estimates
The combined cycle units will typically operate at or near full load capacity to respond to
electricity demands as needed. Depending upon the demand, each unit can operate at

loads ranging from 52.9 percent plant load without supplemental duct firing to 100
percent load with supplemental duct firing (full capacity). = Combustion turbine
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performance and emissions are affected by ambient conditions: humidity, pressure and
temperature; with turbine fuel consumption, power output and emissions increasing at
lower ambient temperatures. Supplemental duct firing performance and emissions are
affected indirectly by ambient conditions, with fuel consumption, heat output and
emissions increasing at higher ambient temperatures. As the combustion turbine
decreases heat output to the HRSG at higher ambient temperatures, the supplemental
duct firing increases to make up the loss of heat output to maintain maximum steam
production to the steam turbine.

Table 2-1 presents a summary of the proposed limits for pollutants emitted from
combined cycle combustion turbines at steady state full load operation. The limits reflect
the application of SOTA, BACT, and LAER (Section 4.0).

Table 2-1: Summary of Proposed Emission Limits for Combined Cycle Combustion
Turbines (Steady State Full Load Operation)®

Emission Rate | Emission Rate
Pollutant Case (Ib/MMBtu)b (ppm,)° Represents
NO CT Only 0.0081 2.0 LAER
CT with DB* 0.0081 2.0
VOC CT Only 0.0015 1.0 LAER
CT with DB 0.0029 2.0
CO CT Only 0.0050 2.0 BACT/SOTA
CT with DB 0.0050 2.0
PM;o/PM, 5 CT Only 0.0057 n/a BACT/SOTA
CT with DB 0.0064 n/a
SO, CT Only 0.00037 n/a SOTA
CT with DB 0.00037 n/a
H,SO4 CT Only 0.00020 n/a SOTA
CT with DB 0.00020 n/a

Facility may exceed these limits during defined periods of startup and shutdown.
Emission Rates are based on lower heating value (LHV) of natural gas.
Concentrations are ppm, at 15% O..

Duct burner.

aoow

Because of the different emission rates and exhaust characteristics, a matrix of
operation modes will be evaluated in the NEC Dispersion Modeling Report.

Combined cycle start-up and shutdown scenarios are also addressed in this air permit
application. Start-up and shutdown conditions refer to times when the CTG operates
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below the minimum operating load (52.9 percent), which may, for some pollutants, result
in an increase in short term (pounds per hour [Ib/hr]) emission rates. There is a
minimum turbine downtime and maximum duration associated with each type of start-up.
There is also a maximum duration associated with each shutdown. Potential annual
emissions estimates for the proposed project include emissions from start-up and
shutdown.

The following sections provide estimated emissions from the combined cycle combustion
turbines and from the facility’s ancillary equipment. Emissions of air contaminants from
this equipment have been estimated based upon vendor emission guarantees, USEPA
emission factors, mass balance calculations and engineering estimates.

2.6.1 Combined Cycle Combustion Turbine Emissions — Steady State Operation

Table 2-2 presents short term (Ib/hr) emissions estimates from each combined cycle
turbine under ISO conditions at several load conditions including duct burner operations.
These emissions were developed from vendor estimates. The PM;o/PM, 5 emissions
estimates include filterable and condensable particulate matter and an allowance for
sulfate and/or ammonia salt formation due to the reaction of sulfur trioxide (SO3) with
water and/or excess NHj; in the SCR and oxidation catalyst systems. Emission rates for
all operating conditions are provided in Appendix B.

Potential non-criteria pollutant emissions from the operation of the combustion turbines
and ancillary equipment were estimated using AP-42 emission factors with the following
exceptions. Emissions of formaldehyde from the combustion turbine generators were
estimated using an emission factor from a California Air Resource Board (CARB)
database. The California Air Toxics Emission Factor (CATEF) database contains air toxics
emission factors calculated from source test data collected for California’s Air Toxics Hot
Spots Program (CARB, 1996). Emissions of hexane from the duct burner and the auxiliary
boiler were estimated using an emission factor from the Ventura County Air Pollution
Control District (VCAPCD, 2001). In both cases, the AP-42 emission factors had a very
low emission factor rating and were not considered representative of the proposed
equipment. The CARB and VCAPCD emission factors are considered more appropriate
for the advanced technology of the GE 7FA.05 combustion turbines. Potential emissions
of Hazardous Air Pollutants (HAPs) and NJDEP air toxics from operation of the
combustion turbines and duct burners are also provided in Appendix B.
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Table 2-2: Summary of Short Term Emission Rates for a Single Combustion

Turbine®
100% Load 100% Load ~80% Load ~60% Load
Pollutant with Duct without Duct without Duct without Duct
Burning Burning Burning® Burning®
(Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr)

NO, 16.4 151 12.2 9.3
VOC 57 2.6 21 1.6
CO 10.0 9.2 7.4 5.7
PM1o/PM, 5 11.9 9.9 9.7 9.6
SO, 0.76 0.69 0.56 0.42
H,SO, 0.41 0.37 0.30 0.23
NH; 14.0 14.0 12.0 9.0

a. Emissions presented in table are for ISO conditions. These may not represent worst-case conditions for
purposes of potential annual emission estimates and air quality dispersion modeling. Appropriate worst-
case conditions will be used for these analyses in the NEC Dispersion Modeling Report.

2.6.2 Combined Cycle Combustion Turbine Emissions — Start-up and Shutdown Operations

Potential emissions associated with startup and shutdown of the combustion turbines were
developed using vendor supplied information. Table 2-3 presents the emissions and
downtimes (minimum number of hours the turbines would be off before a re-start)
associated with startup and shutdown events for the combined cycle turbines. In most
cases, emissions from these events are “self correcting” on an annual basis. In other
words, the average hourly emissions for each startup event (including downtime) are less
than the corresponding steady state emission rate for the minimum downtime that would
precede a start. Table 2-3 identifies the pollutants that are self-correcting for each event.
Permitted annual emission limits for the facility incorporates those conditions that are not
considered self-correcting. Table 2-4 presents the average hourly emission rates
associated with each startup/shutdown event. These emission rates incorporate the
minimum downtime that would precede each event. These average hourly rates were
used to determine if the event was considered self-correcting compared to steady state
emission rates. Emissions of SO, will always be self-correcting because SO, emissions
are dependent upon the amount of fuel burned, and steady state is always worst-case.
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Table 2-3: Emissions and Downtimes Associated with Start-up and Shutdown

Events
Cold Hot Warm
Startup Startup Start-up ST
Number of Events per Year 50 0° 250 300
Minimum Downtime
Preceding Event (hrs)® 72 4 8 !
Duration of Event (min)° 185 39 75 18
Emissions Per Event (Ib)°
PM,¢/PM, 5 37 8 15 4
NO, 471 90 163 25
Cco 2500 550 693 546
VvOC 142 26 40 14
Self-Correcting
PM,/PM, 5 Yes Yes Yes Yes
NO, Yes No No No
(0] No No No No
vOC Yes No No No
a. Total hot start and warm start emissions are 250. Emissions were conservatively estimated assuming
warm starts because hot start emissions are lower.
b.  hours
c. minutes
d. pounds

Table 2-4: Average Hourly Emissions for Start-up and Shutdown Events

(including downtime)

Pollutant Cold Startup Hot Startup Warm Start-up Shutdown
(Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr)
PM;o/PM_ 5 0.49 1.72 1.62 3.08
NOy 6.27 19.35 17.62 19.23
CO 33.30 118.28 74.92 420.00
VOC 1.89 5.59 4.32 10.77
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2.6.3 Ancillary Equipment

This section presents estimated criteria pollutant emissions from the ancillary equipment at
the facility. The proposed ancillary equipment includes one auxiliary boiler, one
emergency generator, one emergency fire pump, and the cooling tower. The following
assumptions were used in evaluating emissions from this equipment:

e The natural gas-fired auxiliary boiler will have a maximum input capacity of 66.2
MMBtu/hr and be limited to 800 hours of operation per year.

e The diesel-fired emergency fire pump will have a maximum heat input of 2.1
MMBtu/hr (15 gallons per hour) and will be limited to 100 hours of operation per
year. For load testing, the diesel fire pump will limit operations to 30 minutes in
any hour.

e The diesel-fired emergency generator will have a maximum heat input of 14.4
MMBtu/hr (105 gallons per hour) and will be limited to 100 hours of operation per
year. For testing, the emergency generator will limit operations to 30 minutes in
any hour.

e The cooling tower is expected to average 2.5 MGD, with a maximum use of 5.4
MGD.

Criteria pollutant emissions from the ancillary equipment were estimated based on
vendor supplied information except for SO, emissions from the emergency equipment,
which are based on a mass balance assuming ULSD. PM;o/PM, 5 emissions from the
cooling tower are based upon design values and conservatively assume five cycles of
concentration. The cooling tower will utilize a high efficiency drift eliminator.

Tables 2-5 and 2-6 summarize estimated short-term (Ib/hr) and annual emissions of

criteria pollutants from the ancillary equipment. Supporting calculations are located in
Appendix B.
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Table 2-5: Short-Term Potential Emissions from Ancillary Equipment

Auxiliary Boiler Emergency Fire Pump Emergenlcg;h Generator Cooling
Pollutant (Ib/hr) (Ib/hr) Tower
. . (Ib/hr)
Ib/hr Ib/event Ib/hr Ib/event
PMyo 0.66 0.09 0.045 0.66 0.33 1.26
PM; 5 0.66 0.09 0.045 0.66 0.33 0.57
SO, 0.03 0.002 0.001 0.016 0.008 -
NO, 1.32 1.56 0.78 18.53 9.26 -
CO 245 1.56 0.78 11.56 5.78 --
vOoC 0.33 0.22 0.1 2.62 1.31 --
Pb 0.00 0.00002 0.00001 0.0002 0.0001 --

a. Potential hourly emissions for the fire pump are based on a restriction of 30 operating minutes per hour during testing.

b.  Potential hourly emissions for the emergency generator are based on a restriction of 30 operating minutes per hour during testing.

Table 2-6: Potential Annual Emissions from Ancillary Equipment

Auxiliary Emergency Emergency Cooling

Pollutant Boiler Fire Pump Generator Tower Total

(tpy) (tpy) (tpy) (tpy) (tpy)

PMjo 0.26 0.004 0.03 55 5.79

PM2s 0.26 0.004 0.03 25 2.79

SO, 0.01 0.0001 0.001 -- 0.01

NO, 0.53 0.08 0.93 -- 1.54

CO 0.98 0.08 0.58 -- 1.64

VOC 0.13 0.01 0.13 -- 0.27
Pb 0.00 0.000001 0.00001 -- 0.000011

HAP emissions will be less than major source thresholds, less than 10 tpy for any
individual HAP and 25 tpy for total HAPs. Calculations of potential HAP and NJDEP air
toxic emissions from the ancillary equipment are provided in Appendix B.
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2.6.4 Potential Annual Emissions

Potential annual emissions from the proposed facility were estimated using the following
worst-case assumptions:

e Full load operation of the combustion turbines (at 59°F ambient temperature);

e Duct burning for 1,800 hours per year during steady state operation of each
combustion turbine;

e Incorporation of startup/shutdown events as described in Section 2.6.2; for start-
up/shutdown events that are not self correcting, a total of 300 combined start-up
events per year and 300 shutdown events per year were assumed (see Table 2-
3); and

e Incorporation of emissions from ancillary equipment as discussed in Section
2.6.3 (see Table 2-6).

Potential annual emissions for the proposed project are summarized in Table 2-7.

Table 2-7: Summary of Annual Potential Emissions

Combt_:stion Anc_:illary Total
Pollutant Turbines Equipment (tpy)
(tpy) (tpy)
PMio 90.3 5.79 96.1
PM_ 5 90.3 2.79 93.1
SO; 6.2 0.01 6.2
NO, 142.1 1.54 143.6
CO 484.7 1.64 486.3
VOC 35.5 0.27 35.8
H.SO, 3.3 0.001 3.3
NH; 122.6 0.0 122.6
Pb 0.0 0.00001 0.00001
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2.7 Alternative Sites, Sizes and Production Processes

PSD and NJDEP review requires an analysis of alternative sites, sizes, and production
processes which demonstrates that the benefits of the proposed project significantly
outweigh its environmental and social costs. NEC considered these alternatives as
described below.

2.7.1 Alternative Sites

The purpose of this project is to provide a nominal 655 MW of electricity to respond to
regional energy needs using only clean-burning natural gas technology. The Hess NEC
site was selected due to its ideal location. The proposed NEC site is close to an adequate
and easily accessible gas supply and an interconnection point (the PSEG Essex
Substation). The site has a readily available supply of cooling water. NEC is proposing to
use treated effluent from PVSC, which also has readily available treatment capacity. In
addition, it is situated in an area surrounded by other industrial land uses and is well-
removed from residential areas. No other sites are within NEC’s control that would be
more suitable.

2.7.2 Alternative Sizes

NEC proposes to develop a combined cycle power plant using two F-Class combustion
turbines. The two units will operate independently, with each unit capable of generating
approximately 211 MW (nominally). This will enable the project to respond to changing
electric demand conditions. NEC considered alternate turbine sizes. Larger class turbines
(G or H), because of their increased electrical output, provide less flexibility. Smaller
turbines (aero-derivatives) cannot match F-Class turbines’ superior environmental
performance (Ib/MW-hr). Therefore, NEC proposes to use F-Class turbines.

NEC considered projects with fewer and greater numbers of units. A project with one unit,
while having commensurately lower emission levels, would not afford the economies of
scale with respect to other environmental considerations (e.g., site development,
aesthetics, and ftraffic). A project with three or more units would exceed the proposed
transmission interconnection system’s capacity and would also exceed site space
limitations.
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2.7.3 Alternative Production Processes

Technology alternatives considered included simple cycle combustion turbine technology
and conventional boiler technology. Simple cycle turbines and conventional boilers are not
as efficient as combined 