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October 31,2002 O -%\93

The Honorable Janet H. Deixler, Secretary C /F/ 'Sp 3/5
New York Sate Board on Electric Generation (LO”PA@ )
Siting and the Environment \

Three Empire State Plaza VV\Q . ? .
Albany, New York 12223-1350 M. J
Subject: Case 99-F-1625, KeySpan-Ravenswood, Inc. Ne-’

Compliance Filing in Accordance with the Article X Certificate

Architectural Drawings and Details 3 Nb

Dear Secretary Deixler:

In accordance with the Opinion and Order granting a Certificate of Environmental Compatibility
and Public Need for the Ravenswood Cogeneration Facility, issued on September 7, 2001,
enclosed please find seven (7) copies of architectural drawings and details as required by
Certificate Condition IV.A. The enclosed drawings (11”7 x 17” format) consist of the following:

13069-EA-1A-1 Powerhouse Architectural Symbols, Abbreviations & General Notes
13069-EA-2A-4 Powerhouse Architectural North Elevation

13069-EA-2B-4 Powerhouse Architectural East Elevation

13069-EA-2C-5 Powerhouse Architectural South Elevation

13069-EA-2D-4 Powerhouse Architectural West Elevation

13069-EA-2F-2 Powerhouse Architectural Color Scheme Elevation-
13069-EM-3D-2 Powerhouse General Arrangement Section 1-1

40151 C1, Rev. P General Arrangement of Chimney

Also included is a copy of the Standard Architectural Color Chart for FABRAL metal wall and
roof systems. As depicted on the planned color scheme (Drawing 13069-EA-2F-2), the light field
color will be Bright Silver and the accent color will be Slate Blue. This color scheme conforms
to the renderings prepared in support of the Article X application. The drawing depicting the
general arrangement of the chimney (40151 C1) shows the color scheme and lighting for the
stack; a future compliance filing will provide the required lighting plan for the Facility.

Also included is a revised schedule of compliance filings, which identifies the individual
certificate conditions that require a compliance filing and includes a corresponding description
and schedule for each planned compliance filing submittal. By copy of this letter, the enclosed
drawings and schedule are provided to the Department of Public Service staff and the
Department of Environmental Conservation staff for their review.

1200 Wall Street West, 2nd Floor ® Lyndhurst, New Jersey 07071
Telephone 201-933-5541 ¢ Fax 201-933-5601 ®
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Sincérely,
TRC Environmental Corporation
Craig H. Wolfgang l
Project Manager

Enclosure:

cc: P. Seidman, NYSDPS (w/ 5 copies, including 1 full-size copy)
J. Cole, NYSDEC (w/ 5 copies, including 1 full-size copy)
J. Marzonie, KeySpan
C. Corrado, KeySpan
A. Ratzkin, Amold & Porter
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Case 99-F-1625: Ravenswood Cogeneration Project — Application by KeySpan Energy

STATUS SCHEDULE OF COMPLIANCE FILINGS

Applicable Scheduled or
Certificate Abbreviated Description Description of Compliance Filing Submittal Actual
Condition No. Submittal Date
1. Project Authorization
I.C. Final Site Plan to demonstrate conformance | e Site plan drawing showing Facility structures and required property | Initial
with applicable provisions of the NYC line setbacks Compliance
(Same as . . ot
. Zoning Resolution Filing;
Condition No.
XIILC) Completed
) 7-Jan-02
II. General Conditions
ILA. The plant and/or plant site shall be * Facxl_xty Response Plan and procedures (aka the Oil Spill No less than 60
. Contingency Plan and procedures); .
constructed, operated, maintained, restored Spill P ion C land C PCC) Pl days prior to
and monitored as set forth in the Application * Sptil Prevention {ontro an: ountermeasure (SPCC) Plan commencement
and other submissions o Hazardous Substance Facility Response Plan (currently a draft of commercial
document) o operations
¢ Major Petroleum Facility License
e NOx RACT Plan and NOx Budget
o Best Management Practices Manual
e Risk Management Plan for sulfuric acid
e Chemical Bulk Storage Permit
ILB. Certificate Holder shall submit a schedule of | Schedule of compliance filings 2-Nov-01
all plans, filings and other submissions to the
Board required by the Certificate Conditions.
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Applicable Scheduled or
Certificate Abbreviated Description Description of Compliance Filing Submittal Actual
Condition No. Submittal Date
ILF. Certificate Holder shall submit an U NamF anq statement Qf qualxﬁcatlons of the enqunmental 'mspec'tor Initial
environmental compliance plan . Sertxﬁcatlo,r’l confmng the independence of the inspector including Compliance
stop work™ authority Filing;
. Provisipn for. deploment of more than .one.inspecFor, as needed. Cornpieted
¢ Compliance inspection checklist including inspection items, methods | 7.7an-02
and criteria
¢ Procedure for responding to and correcting problems
e Schedule for monthly environmental audits and submission of audit
checklists during construction
e Schedule for annual audits during first two years of operation
III. Construction Conditions - General
1.C. Certificate Holder shall describe in a Ravenswood Expansion Project Community Liaison Program Initial
licensing package a community liaison Compliance
program for implementation prior to and Filing;
during construction, continuing for a period Completed
of six months after start of operations 7-Jan-02
IILL. Certificate Holder shall submit a Grading Construction drawing and specifications for Best Management Practices | Initial
and Drainage Plan and a Soil Erosion and (BMPs) Compliance
Sediment Control Plan. Filing;
Certificate Holder will complete and file a Notice of Intent S-c;g;p-gazted
(Same as Notice of Intent to comply with the terms of
Condition No. the NYSDEC’s SPDES General Permit for
X1IV.E) Storm Water Discharges During
Construction.
IV. Construction — Energy Facility
IV.A. An architectural drawing and detail plan will | Construction drawing (elevation and details) 31-Oct-02
be submitted to the Siting Board as part of
the Compliance Filing.
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Applicable Scheduled or
Certificate Abbreviated Description Description of Compliance Filing Submittal Actual
Condition No. Submittal Date
V. Construction — Gas, Waterline and Electrical Interconnects
V.B.1 and 4. Certificate Holder shall file a copy of the ¢ System Reliability Impact Study (SRIS) approved by the NYISO No less than 60
following documents with the Board and Operating Committee days prior to
with the NYPSC: . . R commencement
e Any requirements imposed by the New York State Reliability of commercial
Council (NYSRC) operations
o Class of 2001 annual transmission reliability study
o All facilities agreements and interconnection agreements with Con
Edison, NYSRC, and any successor Transmission Owners specific to
the Facility
C2 After execution of a gas transportation Letter of agreement N No less than 60
agreement with Con Edison, the agreement days prior to
will be filed with the NYSPSC commencement
' of commercial
operation
VI. Operation and Maintenance
VLA. Certificate Holder shall submit a Preliminary | Ravenswood Generating Station SPCC Plan (revised) No less than 60
Spill Prevention Control and days prior to
(Same as
.. Countermeasures Plan commencement
Condition No. of commercial
XIV.D.) .
operation
VI.C. Prior to conducting a post-construction noise | Noise monitoring protocol No less than 60
monitoring program, the Certificate Holder days prior to
will develop a monitoring protocol and commencement
submit it to the NYSDPS and NYSDEC for of commercial
approval. operation
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Applicable Scheduled or
Certificate Abbreviated Description Description of Compliance Filing Submittal Actual
Condition No. Submittal Date

VII. Decommissioning

VILA. Prior to commencing any construction, the Parent Guarantee Initial
Certificate Holder shall file with the Compliance

(Same as S St

- ecretary a parent guarantee from KeySpan Filing;

Condition No. . ine for th

XIILB) Corporgtlon to assure funding for the Completed

) restoration of any disturbed areas in the event 7-Jan-02
that the Facility is not completed.

VILB. Certificate Holder shall file with the Performance bond, escrow, letter of credit, or other appropriate financial | No less than 90
Secretary evidence that sufficient funds are Instrument days prior to
available to cover the cost of commencement
decommissioning, dismantling, closing or of commercial
reusing the plant when it has reached the end operation
of its service life.

IX. Visual and Cultural Resources and Aesthetics

IX.A. Certificate Holder shall submit a detailed | Lighting Plan including: No less than 60
lighting plan. . prior to

¢ Measures to prevent off-site glare; installation of
o Use of task lighting of component areas, as feasible; permanent plant

e Demonstration that illumination design conforms to applicable
worker safety requirements while minimizing off-site impacts;

¢ Report on the feasibility of synchronizing flashing lights on new and
existing stacks.

lighting system
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Applicable Scheduled or
Certificate Abbreviated Description Description of Compliance Filing Submittal Actual
Condition No. Submittal Date
IXF. Certificate Holder will consult with the NYC | Letter of agreement No less than 60
Department of Parks and Recreation and P.S. days prior to
76 regarding the planting of trees around the commencement
playground and report on any resulting of commercial
agreement or understanding operation
XI. Noise
XLF. Prior to conducting the post-construction Noise monitoring protocol No less than 60
ambient noise monitoring program, a noise days prior to
monitoring protocol will be developed and commencement
submitted for approval as a Compliance of commercial
Filing. operation

Noise monitoring results

No more than 6
months from the
start of
commercial
operations

Case 99-F-1625: Ravenswood Cogeneration Project — Compliance Filing Schedule
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STANDARD ARCHITECTURAL

COLORS

METAL WALL AND ROOF SYSTEMS

KYNAR 500°/HYLAR 5000°
[ . .th
Regal White Bone White sandstone surrey Beige Seal Brown

Dark Brbnze patina Green Hemlock Green Classic Green Hartford Green

Colonial Red Terra Cotta Teal Turquoise “'Slate BIUE

Regal Blue - 0ld Town Gfay - Slate Gray Charcoal Gray Matte Black
* Premium colors
. ! avallable at a higher
price
! Banner Red* <Bright Silver” _—  Bright Copper*

'Pl wrha,

Colors shown are as close to actual colors as allowed by the printing process. Actual metal samples are available.

Due to product Improvements, changes and other factors, FABRAL reserves the right to change or delete
Information hereln without prior notice.
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| KeySpan Energy — Ravenswood Cogeneration Facility Article X Application
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1.0 INTRODUCTION
1.1 Project Overview

KeySpan Energy - Ravenswood Cogeneration Facility is proposing to construct and operate a
nominal 250 megawatt (MW) electric generating facility, on a 2.5-acre parcel of land at its existing
Ravenswood Generating Station in Long Island City, Queens. The Ravenswood Cogeneration
Facility will consist of one General Electric (GE) Frame 7FA combustion turbine, one heat recovery
steam generator (HRSG) equipped with a duct burner for supplementary firing and one steam
turbine. This technology is called “combined cycle” since electricity is generated by both the
combustion turbine and steam turbine. The majority of the steam created in the HRSG will be used
to drive the steam turbine generator, while a portion of the steam will be sold to Con Edison.
Selective Catalytic Reduction (SCR) will be used to control nitrogen oxide (NO,) emissions. An
oxidation catalyst will be used to control emissions of carbon monoxide (CO) and volatile organic
compounds (VOC). Upon leaving the SCR, the turbine exhaust gases will be directed into a single
stack. An air cooled condenser will be used to cool the steam exhausted from the steam turbine

generator.

The proposed project site is a 2.5-acre, paved parking area located next to KeySpan’s existing
Ravenswood Generating Station. The proposed site is located within KeySpan’s 27.6 acres of
property, including an area leased by Con Edison upon which their existing steam generating plant,
Boiler “A” House, is located. This property has been used by Con Edison since the early 1960’s for
the generation of electricity and steam. KeySpan completed acquisition of Con Edison’s electric
generating facilities at Ravenswood, including the 1,753 MW Ravenswood Units 10, 20 and 30, and
the 415 MW gas turbine complex, in mid-1999. The proposed project will take advantage of the
unique opportunities provided by the existing facilities and interconnections at the Ravenswood
Generating Station including natural gas supply, electric transmission, steam transmission, fuel
storage, and water intake and discharge facilities. No changes to existing generating unit equipment,
operations or emissions are proposed as part of this project application.

The facility will operate in an economic dispatch mode wherein electricity will be provided to the
New York Independent System Operator (NY ISO) on an on-demand basis. Although the plant is
expected to operate at a “base load” exceeding 85% capacity, demand may also dictate operation at
combustion turbine loads as low as 50%, as well as multiple start-ups and shutdowns per week. The
combustion turbine will be fueled by natural gas and up to 30-days equivalent of low-sulfur kerosene
per year; the duct burner will be fueled by natural gas only.
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1.2 Application Summary

The proposed facility is considered a new major stationary source, and as such is subject to the
Prevention of Significant Deterioration (PSD) regulations. Since the facility will be located in a
classified severe ozone non-attainment area, the project is also subject to 6 NYCRR Part 231-2 Non-
Attainment New Source Review (NSR) for emissions of oxides of nitrogen (NO,) and VOC. Note
that the New York City area is being re-designated as in attainment for CO, likely within the year
2001 (TRC, 2000). Since the air permit application is being filed prior to the re-designation, this
application includes an evaluation of impacts and regulatory applicability to reflect the currently

designated non-attainment status.
PSD review requirements include (for each pollutant that triggers PSD review):

. Best Available Control Technology (BACT) analysis;
. Air quality impacts analysis; and
. Additional impacts analysis.

Non-Attainment review requirements include:

. Lowest Achievable Emission Rate (LAER) analysis
. Emission offsets; and
. Alternatives analysis.

In addition to addressing the NSR requirements, this application demonstrates that the proposed
facility will comply with all other applicable federal, state and city air quality requirements which
include the following:

. The Federal New Source Performance Standards (NSPS) for the turbine and duct burner;
. The state limits for fuel sulfur content;
. The state limits for sulfur dioxide (SO,), ammonia (NH,), and particulate matter (PM/PM-10;

PM-10 includes the condensable portion) from combustion; and
. The Reasonably Available Control Technology (RACT) requirements for VOC and NO,.

Facility requirements with respect to Title IV (Acid Rain) SO, allowances and the NO, Budget
program allowance allocations are also addressed in this application. Finally, facility impacts to
ambient air quality have been evaluated following a New York State Department of Environmental
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Conservation (NYSDEC) approved modeling protocol. The following is a summary of the major
elements of the application.

1.2.1 Facility Emissions and Control Requirements

Air emissions from the proposed facility are primarily products of combustion of natural gas and
kerosene in the combustion turbine and natural gas in the HRSG duct burner. Pollutants regulated
under federal and state programs include NO,, CO, SO,, VOC, PM, PM-10 and sulfuric acid mist.
Combustion of kerosene results in emissions of trace elements present in the fuel. Emission limits
and control requirements for these pollutants under federal and state programs are outlined in the

following subsections.
1.2.1.1 Best Available Control Technology

A BACT analysis consists of evaluation of environmental, economic and energy impacts for
technically feasible alternative control strategies for the project. BACT must be applied to control
emissions of pollutants that are subject to PSD review. For the Ravenswood Cogeneration Facility,
BACT is required for NO,, SO,, PM/PM-10 and sulfuric acid (H,SO,) mist. Since the proposed
project is located in an ozone non-attainment area and NO, emissions are a precursor to ozone, these
emissions will be subject to the LAER requirement, which is more restrictive than BACT. The use
of natural gas with the equivalent of up to 30-days of low-sulfur kerosene for the combustion turbine
and only natural gas firing in the duct burner is proposed as BACT for particulates, SO, and sulfuric

acid mist.
1.2.1.2 Lowest Achievable Emission Rate

The pollutants that are subject to non-attainment NSR include CO, NO, and VOC (both as
precursors to ozone formation). A component of NSR is a requirement to meet Lowest Achievable
Emission Rate (LAER) limits. The GE Frame 7FA turbine, by design, is a low emitter of CO and
with an oxidation catalyst the proposed limit for the turbine firing natural gas will not exceed 2.0
ppm (parts per million by volume on a dry basis, at 15% oxygen) without the duct bumner and 3.9
ppm with the duct bumner and turbine firing natural gas. The proposed limit is 5.0 ppm with the
turbine firing kerosene without the duct burner and 5.4 ppm with the duct burner firing natural gas
while the turbine is firing kerosene. These limits result in a potential to emit of less than 100 tons/yr
for CO, below the non-attainment review threshold for projects with insignificant CO impacts;
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therefore the project would be designed so as not to be subject to NSR requirements for CO, based
on its controlled PTE.

LAER for NO, is proposed to be 2.0 ppm for the turbine firing natural gas and 3.1 ppm for natural
gas firing in the turbine and the duct burner. A limit of 9.0 ppm is proposed for the kerosene fired
turbine and 9.0 ppm for kerosene firing in the turbine while natural gas is firing in the duct burner.
These levels will be achieved through the use of a dry low- NO, technology combustion turbine and
the installation of an SCR system that further reduces the NO, emissions.

To meet the LAER requirement for VOC emissions, the facility will install an oxidation catalyst in
addition to using an inherently low emission combustion turbine. For LAER, VOC emissions are
proposed to be limited to 1.2 ppm for the turbine firing natural gas and 10.7 ppm for both the turbine
and duct burner firing natural gas. Proposed kerosene-fired limits are 3.0 ppm for the turbine
without the duct burner and 9.7 ppm for kerosene firing in the turbine while natural gas is firing in
the duct burner.

Since the facility is located in a severe ozone non-attainment area, the facility must also obtain
offsets (also known as Emission Reduction Credits (ERCs)) from existing sources equal to 1.3 times
its proposed allowable emissions of NO, and VOC. Offsets can be obtained in New York and parts
of Pennsylvania or Connecticut; however, the area where offsets (ERCs) are obtained must be
classified as a severe ozone non-attainment area. The State of New York has an agreement with
Pennsylvania and Connecticut which allows ERCs to be traded. The area around the facility where
ERCs can be bought is defined by NYSDEC in Air Guide-26. This area encompasses metropolitan
Philadelphia as well as Fairfield and Litchfield Counties in Connecticut which are all classified as

severe 0zone non-attainment.
1.2.1.3 NYSDEC Requirements

Pollutants emitted by the facility are subject to NYSDEC regulatory requirements in addition to the
BACT and LAER requirements associated with the PSD and non-attainment NSR programs.
Although certain state emission limits are superseded by stricter federal limits (i.e., the 6 NYCRR
Subpart 227-2 NO, RACT is exceeded by LAER), monitoring, reporting and record keeping
requirements under 6 NYCRR Subpart 227-2 must still be followed. The state-specific limits and/or
industrial guidelines include:
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. To meet NYSDEC guidelines for ammonia (NH,) “slip”, combined cycle stack emissions
. of NH; will be limited to 10 ppm by controlling the NHj, injection rate.

. Monitoring, reporting and record keeping requirements under 6 NYCRR Subpart 227-2 will
be followed; compliance with the NO, LAER limit will result in de facto compliance with
the 6 NYCRR Subpart 227-2 NO, RACT limit.

. Under 6 NYCRR Subpart 225-1.2, the facility is subject to the limit of 0.20% fuel sulfur
content designated for distillate oil use in New York City (including Queens Borough and
Long Island City); the proposed 0.04% sulfur kerosene to be used by the new unit meets this

requirement.

. Under 6 NYCRR Subpart 227-1.2, particulate emissions for stationary combustion
installations firing oil, and with a maximum heat input exceeding 250 mmBtu/hr, are limited
to 0.10 pounds per million British thermal units (Ib/mmBtu) heat input; the PSD BACT
requirement results in a more stringent limit.

. Visible emissions are regulated under 6 NYCRR Subpart 227-1.3, which limits opacity to
not greater than 20% (6-minute average), except for one 6-minute period per hour of not
. greater than 27%. Opacity is also regulated under Subpart 211.3 of 6 NYCRR, with a limit
of 20% opacity (6-minute average) except for one continuous 6-minute period per hour of
not more than 57% opacity. The limits imposed under Subpart 227-1.3 are stricter and,
therefore, supersede the limits specified in Subpart 211.3.

. NO, Budget program requirements are defined under Subpart 227-3 for ozone season
operations prior to the year 2003 ozone season and under Part 204 for year 2003 and beyond.
These regulations include information on allowance allocations, banking, trading, and
account reconciliation, NO, monitoring and reporting, and regulatory time lines (NO, Budget
program requirements are specifically addressed in Section 3.6 of this application).

. Under 6 NYCRR 257, New York’s ambient air quality standards, facility emissions must be
such as not to exceed state ambient air standards for SO,, PM, CO, photo-chemical oxidants,
NO,, fluorides, beryllium and hydrogen sulfide.

Other NYSDEC requirements, not directly related to emissions from the proposed facility, but
potentially related to the new facility in general, including 6 NYCRR Parts 202-1 (source testing),
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Part 202-2 (annual emission statement), Part 207 (air pollution episode control measures), Part 215
(open fires), and Part 221 (asbestos-containing surface coating material), will be addressed and/or
incorporated into the existing facility Part 201-6 Title V permit pursuant to established regulatory

deadlines.
1.2.1.4 NYCDEP Requirements

Since the project is to be located within the five-borough New York City area, it is subject to city
regulations codified in the Administrative Code & Charter New York City, Title 24 Environmental
Protection and Utilities and in Title 15 RCNY, Chapters 2 and 9. Requirements include the need for
owners of gas- and oil-burning installations to acquire a Certificate of operation from the New York
City Department of Environmental Protection (NYCDEP) Bureau of Air Resources. Additional
NYCDEP requirements, including the need to perform an impact analysis at elevated “point-in-
space” receptors and a local “extended” analysis pursuant to City Environmental Quality Review
(CEQR) requirements, are addressed in this application.

1.2.2  Air Quality Impacts Analysis

The air quality impact analysis (presented in Section 7 of this document) was performed in
accordance with the Modeling Protocol submitted to the NYSDEC on June 9, 2000 and approved
on July 27, 2000. The protocol submitted represents the final version of a draft that was first
submitted on February 24, 2000. Comments raised by the agencies were all addressed in the June
9, 2000 version. The dispersion modeling utilizes meteorological data collected by the National
Weather Service at the LaGuardia Airport between 1991 and 1995, supplemented with mixing
heights calculated based on National Weather Service upper air data for the Brookhaven National
Laboratory and Atlantic City, N.J. airport. Background air quality data for the project are based on
historical data from the NYSDEC ambient monitoring network. The U.S. EPA approved the request
for monitoring exemption request on March 24, 2000, therefore, pre-construction ambient air quality
monitoring will not be required for this project as predicted facility emissions and/or impacts are
below PSD monitoring thresholds.

1.2.2.1 Area of Impact and Impact on Ambient Air Quality Standards and PSD Increments

Atmospheric dispersion modeling was performed in accordance with U.S. EPA modeling guidelines
to estimate maximum expected air quality impacts from the facility. The results of this modeling
show that predicted facility impacts are below PSD significant impact concentrations for all
pollutants. Therefore, the facility will have no area of impact and does not have the potential to
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affect compliance with National Ambient Air Quality Standards (NAAQS), New York Ambient Air
Quality Standards (NYAAQS) or PSD increments.

1.2.2.2 Class I Area Impacts

The closest Class I areas to the project site are the Edwin B. Forsythe National Wildlife Refuge
(NWR) in Brigantine, New Jersey and the Lye Brook NWR in Lye Brook, Vermont. The Edwin B.
Forsythe NWR is located approximately 115 km south of the project and the Lye Brook NWR is
located approximately 280 km north-northeast of the project. Both of these areas are in excess of
100 km from the project site. At the request of the NYSDEC, a Level-1 screening analysis was
conducted for the Edwin B. Forsythe NWR. Results are discussed in Section 7.6.2.

1.2.2.3 Impacts to Soils, Vegetation, Growth and Visibility

An analysis was performed to assess the facility’s impact on soils, vegetation, industrial growth and
visibility. This analysis demonstrated the project will have negligible effects on these special

concerrs.
1.3 Conclusions

The conclusions reached from the results of the engineering and air quality modeling analyses are
that the Ravenswood Cogeneration Facility will: 1) not cause or contribute to a violation of the
NAAQS or NYAAQS for any pollutant; 2) not consume any PSD increments; 3) meet BACT and
LAER or exceed all control technology requirements; 4) not cause adverse impacts to soils,
vegetation, growth and visibility; and 5) comply with all other applicable federal, state and city air
quality regulatory requirements.

1.4 Application Forms and Supporting Data
The NYSDEC permit application forms are included as Appendix A of this document. Emission

calculation spread sheets providing supporting calculations for the application forms are included
as Appendix B.
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1.5 Summary of Proposed Permit Limits

Table 1-1 presents a summary of the permit limits proposed for the Ravenswood Cogeneration
Facility. These limits reflect the application of LAER or BACT control technology, as appropriate,
and have been shown through atmospheric dispersion modeling to result in insignificant air quality

impacts in the area around the plant.

1.6  Summary of Potential Compliance Provisions

The following defines the potential compliance provisions and measures proposed to ensure
attainment thereof. These provisions were developed through review of applicable state and Federal
regulations and taken, in part, from recent permits issued for similar facilities.

1) compliance provisions for the applicable regulatory requirements:

- NSPS Subpart GG, (emission limits, stack testing, fuel monitoring and reporting for
gas turbines);

- NSPS Subpart Da, (PM, NO, and SO, emission limits and continuous emission
monitoring, opacity limits and continuous monitoring, stack testing and reporting for
the duct burner);

- Title IV Acid Rain Program (continuous emissions monitoring and SO, emission
allowances);

- NSR/PSD (emission limits, testing and NO, and VOC emission offsets); and

- NO, Emissions Budget Program (NO, emissions allowances during the ozone

season).

2) Stack emission limits for all pollutants at part load and full load operations, on both fuels,
with and without supplementary firing of the HRSG duct burners.

3) Monitoring (or surrogate) of turbine/duct burner exhaust gas for:
nitrogen oxides (NO,); carbon monoxide (CO);
% carbon dioxide (CO,); opacity.

4) Parameter monitoring (or surrogate) for:
fuel sulfur content; fuel consumption;
operating hours per unit; SCR operating data; and

ammonia slip.
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Exhaust flow rates and SO, mass emissions rates to be calculated based on alternative (to
. CEM) methods in accordance with 40 CFR Part 75.

5) Exhaust testing:
initial testing to verify exhaust parameters and emission rates of all emitted pollutants
from the combined cycle units

6) Restrictions on fuel kerosene firing in the turbine:
consumption (11.32 million gallons per consecutive 12-month rolling period in the
turbine).

7) Definitions:
Start-ups -

Cold start-up: refers to start-ups made more than 48 hours after shutdown;
cold start-up periods shall not exceed 4.5 hours per occurrence.

Warm start-up: refers to start-ups made more than 8 hours, but less than or
equal to 48 hours after shutdown; warm start-up periods shall not exceed 2.5
hours per occurrence.

Hot start-up: refers to start-ups made 8 hours or less after shutdown; hot start-

. up periods shall not exceed 2 hours per occurrence.
Shutdown - commences with the termination of fuel injection into the

combustor chambers.
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TABLE 1-1

RAVENSWOOD COGENERATION FACILITY

SUMMARY OF PROPOSED PERMIT LIMITS

SINGLE STACK LIMITS

: COMBINED
POLLUTANT ! NATURAL GAS KEROSENE (TURBINE CYi;gSkCNT
i (TURBINE /HRSG) LIMIT
' (ib/mmBtu) ‘ (ppm) (b/mmBtw) ! __ (ppm) (tpv)
LAER
Nitrogen Oxides 142
Combined Cycle Unit w/duct burner 0.012 3.1 0.038 9.0
Combined Cycle Unit w/o duct burmner 0.0075 2.0 0.038 9.0
Volatile Organic Compounds 99.2
Combined Cycle Unit w/duct burner 0.0099 10.7 0.0108 9.7
Combined Cycle Unit w/o duct burner 0.0015 1.2 0.0036 3.0
Carbon Monoxide 96
Combined Cycle Unit w/duct burner 0.0082 3.9 0.013 5.4
Combined Cycle Unit w/o duct burner 0.0036 2.0 0.0085 5.0
BACT
Particulate Matter 203
| Combined Cycle Unit w/duct burner 0.021 N/A 0.057 N/A
‘ Combined Cycle Unit w/o duct burner 0.021 N/A 0.057 N/A
Sulfuric Acid Mist 34
Combined Cycle Unit w/duct bumer 0.0022 N/A 0.014 N/A
Combined Cycle Unit w/o duct bumer 0.0022 N/A 0.014 N/A
Sulfur Dioxide 105
Combined Cycle Unit w/duct burner 0.0071 N/A 0.044 N/A
Combined Cycle Unit w/o duct burner _0.0071 N/A 0.044 NA |
| NYSDEC
Ammonia
All Operations N/A 10 N/A 10 139

Notes:

1) “ppm” refers to ppmvd @ 15% O,. “Ib/mmBtu” limits are HHV basis. All ppm values are one-hour averages.
2)  Compliance with annual limits will be demonstrated on a monthly rolling basis.

3)  Facility may exceed short-term limits during defined start-up and shutdown periods.

4)  Annual limits include 30-days/yr of kerosene firing in the turbine.
5)  VOC limit includes 0.7 tons per year from kerosene tank breathing losses associated with increased throughput.




2.0 PROJECT DESCI}IPTION

2.1 Facility Conceptual Design

Ravenswood Cogeneration Facility will be a combined cycle 250 MW (nominal) electric generating
facility to be located at the existing Ravenswood Generating Station in Long Island City, Queens.
Figure 2-1 shows a site map and the project location. The proposed plant would use a combined
cycle process, incorporating a combustion turbine generator operating in conjunction with a heat
recovery steam generator equipped with a duct burner for supplementary firing and a steam turbine
generator to generate electricity and steam. By using the waste heat from the combustion turbine to
produce steam and to generate additional electricity, the plant would operate with a higher thermal
efficiency than other types of generating facilities. The unit will be equipped with an inlet air
evaporative cooling system to further boost power and efficiency on hot days. As a result, the new
facility will be dispatched on a near continuous basis, displacing older, less efficient generating
facilities. A plot plan showing proposed equipment locations is presented in Figure 2-2. An
elevation view of the facility is presented in Figure 2-3. A conceptual flow diagram for the proposed
facility is presented in Figure 2-4. The turbine will be fired on natural gas and up to 30-days of
kerosene. The duct burmer will fire only natural gas.

Although the majority of the steam generated in the HRSG will be used to drive the steam turbine
generator, the proposed unit will operate as a cogeneration facility with the potential export of a
portion of the generated steam to Con Edison’s Manhattan steam distribution system. This steam
would displace the existing oil-fired Boiler “A” house owned by Con Edison at the Ravenswood
Generating Station. The displacement of this oil-fired facility with a cleaner natural gas-fired facility
would result in a potential reduction in air emissions from the site. In addition, during periods of
steam export, cooling water requirements for the new facility will be significantly reduced, resulting
in decreased withdrawals from the East River.

2.1.1 Combustion Turbine/Duct Burner Combined Cycle Units

KeySpan Energy is proposing to install one GE Frame 7FA combustion turbine as the primary
electrical generating equipment. The maximum heat input for the turbine at -5 degrees Fahrenheit
(°F) ambient temperature is 2,028 mmBtu/hr, Higher Heating Value (HHV) while firing kerosene.
Because turbine performance and emissions are affected by ambient temperature and since
performance increases during lower temperatures, an evaporative cooler will be used to cool the inlet
air during the warmer seasons. Exhaust gas from the turbine will be exhausted through a HRSG
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equipped with a duct burner for supplementary firing. The duct burner will have a maximum rated
capacity of 644 mmBtwhr, Higher Heating Value (HHV) and will only fire natural gas. NO,
emissions from the turbine/duct burner will be controlled by an SCR system. An oxidation catalyst
will be used to control emissions of CO and VOC. The majority of the steam created in the HRSG
will be used to drive the steam turbine generator, while a portion of the steam will be sold to Con
Edison. Upon leaving the SCR, the turbine/duct burner exhaust gases will be directed into a single
400-foot high, 18.5-foot diameter stack.

2.1.2 Kerosene Storage Tank

The new cogeneration facility will utilize an existing kerosene storage tank to provide the 30-day
(potential basis) supply of kerosene to the turbine. VOC emissions associated with the increased
throughput of kerosene required to serve the new facility are calculated and included in the new

facility total VOC emissions.
2.1.3 Ammonia Storage Tank

Ammonia used in the combined cycle unit SCR control system will be supplied from an aqueous
ammonia storage tank. The maximum aqueous ammonia concentration will be 19% by weight and
will be stored in vessels with a maximum capacity of less than 20,000 pounds, each. The percentage
concentration and the maximum vessel capacity are both below the 40 CFR Part 68 112(r) (Table
1) risk management planning applicability thresholds.

2.2 Fuel

KeySpan Energy is proposing to utilize natural gas as the primary fuel and up to the equivalent of
30-days per year of kerosene as the back-up fuel for the combustion turbine. Each fuel will be fired
separately (i.e., there will be no co-firing or fuel mixing) and the duct burner will only fire natural
gas. The natural gas is assumed to have a HHV of approximately 1,000 Btw/standard cubic foot
(SCF) and will contain no more than 2.5 grains of sulfur per 100 SCF on an annual average basis.
The kerosene is assumed to have a HHV of 135,000 Btu/gallon and is will contain no more than

0.04% sulfur by weight.

2-2 Novembes 6, 2000

Waprojects\K R _PSD_R2.wpd




23 Facility Operating Modes

The facility will operate on an economic dispatch mode wherein electricity will be provided to the
NY ISO on an on-demand basis, but will be designed to operate on a continuous basis. Due to the
dispatchable nature of the facility operation, periods of part load operation and multiple
startups/shutdowns per week could occur. KeySpan Energy anticipates that the proposed
Ravenswood Cogeneration Facility will operate at a “base load” exceeding 85% capacity. However,
the turbine may operate at maximum capacity (100% load) and part load, as low as 50% capacity.
Therefore, a load screening analysis was performed for the turbine to determine impacts for the
turbine operating at 50%, 75%, and 100% load conditions. These conditions represent the minimum,
midpoint, and maximum operating loads. Additional operating scenarios are possible considering
supplemental HRSG firing (to be done only when the turbine is operating at full load), fuel type and
evaporative cooler use. These scenarios are detailed below, along with estimated emission rates.

As was previously indicated, the Ravenswood Cogeneration facility will utilize evaporative coolers
to cool turbine inlet air in order to maintain peak operating efficiency during the warmer months.
Considering fuels, loads, evaporative cooler and duct burner use, there are numerous operating
scenarios to consider in evaluating potential facility emissions and ambient air quality impacts. The
NYSDEC has developed guidelines for establishing minimum, average and maximum ambient
temperature set-points for turbine performances. For a project located in New York City, NYSDEC
guidance requires that the average annual temperature shall equal the climatological average (as
specified in the local climatological database for the representative National Weather Service (NWS)
office). The La Guardia Airport NWS station has been selected as representative (and agreed upon
as so by NYSDEC during the pre-application meeting) of the Ravenswood site. The annual average
temperature for La Guardia, based on historical data, is 54.6°F. The NYSDEC-recommended
minimum and maximum temperatures for evaluating turbine emissions and impacts are —5°F and
100°F, respectively. The use of the evaporative coolers during warmer months will affect inlet air
temperature. When the evaporative coolers are operating, the turbine emissions will be based on
vendor data for the following three temperatures; —5°F, 45°F (cooled from 54.6°F) and 73°F (cooled
from 100°F).

24 Source Emission Parameters
Emissions of air contaminants from the proposed Ravenswood Cogeneration Facility have been

estimated based upon vendor emissions guarantees, emission factors presented in the U.S. EPA
Guidance Manual AP-42, mass balance calculations and engineering estimates. Emission
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calculations used to develop the emission estimates presented in this application are presented in

Appendix B of the application.
2.4.1 Criteria Pollutant Emissions from the Combustion Turbine/Duct Burner

Exhaust and emission parameters are presented for 3 (non-chilled) ambient temperatures (-5°F,
54.6°F and 100°F), three turbine loads (50%, 75%, 100%), the evaporative coolers operating at
54.6°F (cooled to 45°F) and 100°F (cooled to 73°F) without duct burner firing and two fuels (natural
gas and kerosene) (a subtotal of 22 operating scenarios). Additional operating scenarios are
considered including the turbine at full load (natural gas and kerosene) with duct burner firing
(natural gas only) for the three (non-chilled) ambient temperatures (a subtotal of 6 operating
scenarios). Four scenarios are included for cases where the duct burner and evaporative coolers are
both operating. Therefore, estimated emissions have been provided for the 32 possible operating
scenarios. Preliminary exhaust characteristics for the turbine/heat recovery steam generator are
provided in Appendix B. Preliminary emission rates from the turbine/heat recovery steam generator
combustion train are also provided in Appendix B.

Emission rates for VOC, NO,, CO and PM-10 from the combustion turbine/HRSG have been
estimated for natural gas and kerosene firing based upon vendor emission estimates. Control
efficiencies for SCR NO, conversion and oxidation catalyst CO and VOC reduction are based upon
catalyst vendor guarantees for systems designed to achieve the prescribed LAER levels. Worst-case
SO, emission rates have been estimated based upon worst-case mass balance of fuel sulfur loading
(kerosene containing 0.04% sulfur by weight) at -5°F. The PM-10 emissions include an allowance
for ammonia salt formation due to reaction of excess ammonia (NH,) with sulfur trioxide (SO,.)
Note that the sulfur assumed to subsequently react with NH; has not been subtracted from the SO,
estimate (likewise with sulfuric acid mist) in order that all estimates may be conservative.

2.4.2 Other Pollutant Emissions from the Combustion Turbine/Duct Burner

Potential emissions of sulfuric acid mist from the combustion turbine/duct burner have been
predicted based upon factors presented in AP-42. Sulfuric acid mist emissions have been estimated
based upon conversion of 20% of the fuel sulfur to sulfuric acid mist (with double-counting of the
sulfur compounds as noted above). Potential annual emissions of hazardous air pollutants (HAPs)
from the operation of the turbine on kerosene have been quantified based on AP-42 emission factors.
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SCR control for NO, involves the use of ammonia, which acts to remove NO; as the flue gas passes
through a catalyst. Some of the ammonia does not react with the NO, and ends up being emitted into
the atmosphere. The emission of un-reacted ammonia from an SCR is known as “ammonia slip™.
The maximum emission of ammonia slip will not exceed 10 parts per million (ppm).

HAP and ammonia slip emissions are quantified in Appendix B and impacts are assessed following

methodologies presented in Section 7.
2.4.3 Potential Annual Emissions from the Combustion Turbine/Duct Burner/SCR

In calculating the facility’s Potential to Emit (PTE), the annual combustion turbine/duct burner
emissions were based on operating assumptions that include:

. Year round (8,760 hours), full load operation of the turbine/duct burner with up to 720 hours
per year of kerosene firing in the turbine; and
. Average ambient temperature of 54.6 °F.

2.4.4 Potential Emissions from the Kerosene Storage Tank

KeySpan Energy will utilize an existing kerosene storage tank to serve the proposed cogeneration
facility. Potential emissions of VOC from the storage tank as a result of increased throughput of
kerosene are included in project total PTE for VOC, along with the VOC emissions from the turbine
and duct burner. These potential VOC emissions have been calculated using the U.S. EPA computer
program TANKS4 based upon current storage tank dimensions, color, throughput, and other
parameters (above or below ground, local climatology, venting arrangements/controls). The
kerosene fuel tank increased annual throughput is based upon the proposed annual amount of
kerosene needed to operate the new turbine at full load for 30-days per year, plus the volume of the
tank (i.e., for a year that begins with the tank empty and ends with the tank full). TANKS4 print-outs
are presented in Appendix B.

2.4.5 Other Sources

At the present time, no combustion source auxiliary equipment, such as internal combustion engines
emergency generators and fire pumps, is planned at the proposed Ravenswood Cogeneration Facility.
Since the proposed project is being located at the existing Ravenswood Generating Station, auxiliary
equipment already in place will be utilized to serve the proposed facility. If additional auxiliary
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equipment 1s needed, such equipment will be identified and characterized, following the
. methodologies presented herein, with the results included as an addendum to the PSD application.
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3.0 APPLICABLE REQUIREMENTS AND REQUIRED ANALYSES

This section contains an analysis of the applicability of federal and state air quality regulations to the
proposed Ravenswood Cogeneration Facility. The specific regulations included in this review are
the federal NSPS, the NYSDEC regulations and policy, Non-Attainment NSR requirements, the PSD
requirements, the Air Quality Impacts Analysis requirements, the Federal Acid Rain Program

requirements and the NO, Budget Program requirements.
31 Federal New Source Performance Standards

The NSPS are technology-based standards applicable to new and modified stationary sources. The
NSPS requirements have been established for approximately 70 source categories. Two subparts are
applicable to the proposed facility. These subparts are the Standards of Performance for Stationary
Gas Turbines (40 CFR Part 60, Subpart GG) and Standards of Performance for Electric Utility Steam
Generating Units for Which Construction Is Commenced After September 18, 1978 (Subpart Da).

3.1.1 Subpart GG: Stationary Combustion Turbines

The combustion turbine is subject to the provisions of 40 CFR Part 60 Subpart GG by virtue of the
maximum firing capacity of the turbine and date of installation. The air pollution emission standards
(40 CFR Part 60.332 and 60.333) limit flue gas concentrations of NO, to a value no more stringent
than 75 ppm (based on the turbine heat rate and the fuel bound nitrogen) and SO, to a value no more
stringent than 150 ppm (or 0.8% sulfur in fuel). The proposed emissions are well below these levels.
Additionally, the provisions of this subpart require the installation of a Continuous Emission
Monitoring System (CEMS) to monitor fuel consumption and water to fuel ratio. 40 CFR Part 60
Subpart GG also requires monitoring of fuel sulfur and nitrogen content and allows for the
development of a custom schedule to monitor these parameters.

3.1.2 Subpart Da: New Electric Utility Steam Generating Units

The duct burners for supplementary firing of the HRSG are subject to the provisions of 40 CFR Part
60 Subpart Da as a result of the unit’s 644 mmBtuwhr maximum firing rate (Subpart Da is applicable
to each new electric utility steam generating unit that is capable of combusting more than 250
mmBtu/hr heat input of fossil fuel). Subpart Da limits emissions from the duct burner to 0.03
Ib/mmBtu for particulate matter (40 CFR Part 60.42a), 0.20 1b/mmBtu for SO, (40 CFR Part 60.43a),
and 0.15 1b/mmBtu for NO, (40 CFR Part 60.44a(1)). Only emissions resulting from the combustion
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of fuels in the duct burner are subject to Subpart Da. Proposed emissions are well below these
levels. Subpart Da also limits opacity to 20 percent (6-minute average), except for one 6-minute
period per hour of not more than 27 percent opacity (40 CFR Part 60.42a). The monitoring of
emissions regulated under Subpart Da is detailed in 40 CFR Part 60.47a and includes continuous
emission monitoring requirements for NO, as well as a flue gas O, or CO, content. 40 CFR Part
60.11(c) allows exceedances of the opacity standard that occur as a result of combustion unit startup,
shutdown or malfunction. A similar exemption for NO, is provided in 40 CFR Part 60.46a.

3.2  New York State Department of Environmental Conservation Regulations and Policy
Applicable regulations from NYSDEC Air Regulations are identified below:

. Part 200 defines general terms and conditions, requires sources to restrict emissions, allows
U.S. EPA to enforce NSPS, PSD, and NESHAPS. Part 200 is a general applicable
requirement; no action is required of the facility.

. Part 201 requires existing and new sources to evaluate minor or major source status and
evaluate and certify compliance with all applicable requirements. The Ravenswood
Cogeneration Facility will represent a new major Part 201 source.

. Part 202-1 requires a source to conduct emissions testing upon the request of NYSDEC.
NYSDEC has the right to require stack testing of new or existing sources. Permit conditions
covering the construction of the Ravenswood Cogeneration Facility will likely require stack
testing-as a condition of receiving permission to operate.

. Part 202-2 requires sources to submit annual emission statements for VOC and NO, for
emissions tracking and fee assessment. Pollutants are required to be reported in an emission
statement if certain annual thresholds are exceeded. Emissions from the Ravenswood
Cogeneration Facility will be reported as required.

. Part 204 regulates the NO, Budget program for the year 2003 ozone season and beyond.
Program requirements, including allowance allocations, new source set-asides, banking,
trading, and account reconciliation, NO, monitoring and reporting, and regulatory time lines
are addressed in Part 204. (NO, Budget program requirements are specifically addressed in
Section 3.6 of this application).
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Part 211.3 defines general opacity limits for sources of air pollution in New York State.
General applicable requirement facility-wide visible emissions are limited to 20% opacity
(6-minute average) except for one continuous 6-minute period per hour of not more than
57% opacity. Note that the opacity requirements under Part 227-1 (see below) are more
restrictive and supersede the requirements of Part 211.3.

Part 225-1 regulates sulfur content of fossil fuels. For facilities located in New York City
(including Queens Borough and Long Island City), fuel sulfur is limited to 0.20% by weight
for distillate oil; it is anticipated, however, that 0.04% sulfur kerosene will be used by the
facility. The new facility will not fire residual oil.

Part 227-1.2 sets a 0.10 Ib/mmBtu particulate limit for oil-fired stationary combustion
installations with a maximum heat input capacity exceeding 250 mmBtu/hr.

Part 227-1.3 sets opacity limits from stationary combustion installations. Facility stationary
combustion installations must be operated so that the following opacity limits are not
violated; 227-1.3(a) 20% opacity (6-minute average), except for one 6-minute period per
hour of not more than 27% opacity.

Part 227-2 sets NO, RACT emission limits for combustion sources. Under 227-2.4(e),
combined cycle combustion turbines must meet a NO, RACT limit of 42 ppm dry volume
(vd), corrected to 15% O,, when firing natural gas and 65 ppmvd, corrected to 15% O,, when
firing oil. For units with a duct burner, compliance will be based on the combination of the
turbine and the duct burner when both fire and the turbine alone when there is no duct firing.
NO, emission limits under LAER will be significantly more restrictive; however, record
keeping and reporting requirements under Part 227-2 will apply.

NO, Budget program requirements are defined under Subpart 227-3 for ozone season
operations prior to the year 2003 ozone season. This regulation includes information on
allowance allocations, banking, trading, and account reconciliation, NO, monitoring and
reporting, and regulatory time lines (NO, Budget program requirements are specifically
addressed in Section 3.6 of this application).

Part 231 requires new source review of new major sources and/or major modifications of

existing facilities in non-attainment areas. Under Subpart 232-2, which regulates sources
that were operational after November 14, 1992, the facility will need to address LAER and
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obtain emission offsets for NO, and VOC since potential emission increases of these two
pollutants will exceed the 25 ton per year significant net emission increase threshold. An
oxidation catalyst will be used to control CO emissions to below the Part 231 applicability
thresholds, therefore, CO offsets do not need to be obtained.

33 Attainment Status And Compliance With Air Quality Standards

The proposed project site is located in Queens County, NYSDEC Region 2, New York-New Jersey-
Connecticut Air Quality Control Region (AQCR). The NYSDEC Bureau of Air Surveillance
operates various air quality monitors for sulfur dioxide (SO,), nitrogen dioxide (NO,), carbon
monoxide (CO), inhalable particulates (PM-10; particulate matter with a mean diameter less than
10 micrometers), total suspended particulates (PM), ozone (O;), lead (Pb), nitric oxides (NO,),
sulfates and nitrates. According to 40 CFR 81.333 (updated June 13, 1998), Queens County is
“attainment” or “unclassifiable” for all criteria pollutants. Therefore, for these pollutants, the facility
is required to demonstrate compliance with the NAAQS and NYAAQS, which are shown in Table
3-1. Ozone is designated as severe non-attainment throughout a large portion of the New York-New
Jersey-Connecticut AQCR. CO is designated as moderate non-attainment within the metropolitan
New York City area and New York County is a designated PM-10 non-attainment area. As such,
facility PM-10 and CO impacts to these areas cannot exceed significant impact concentrations. As
was previously noted, the regulatory process has been started to have the CO non-attainment status
re-designated to attainment.

Facilities with potential emissions exceeding 25 tons per year of NO, or 25 tons per year of VOC
in a severe ozone non-attainment area or 100 tons per year of CO in a non-attainment area are subject
to Part 231 NSR for these pollutants, which includes the use of LAER controls and the emission
offset requirements. Emissions of NO, and VOC from the Ravenswood Cogeneration Facility will
be greater than these thresholds and therefore will be subject to these NSR requirements. An
oxidation catalyst will be used to control emissions of CO to below the NSR threshold.

3.4  Prevention of Significant Deterioration
The Ravenswood Cogeneration Facility will constitute a new major source. As is shown in Table
3-2, regulated criteria pollutant emissions will exceed the U.S. EPA PSD significant emission

increase thresholds (NSR thresholds are presented for CO, NO, and VOC). As such, the proposed
Ravenswood Cogeneration Facility will be subject to PSD review.
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The PSD regulations state that facilities subject to PSD review must perform an air quality analysis

. (which can include atmospheric dispersion modeling and pre-construction ambient air quality
monitoring), a BACT analysis and an additional impact analysis for those pollutants which exceed
the pollutant-specific significant emission rates identified in the regulations. Table 3-2 shows that
PSD review is required for NO,, SO,, PM/PM-10 (air quality analysis for PM-10 only) and sulfuric
acid mist. Note that since NO, and VOC emissions are precursors to the non-attainment pollutant,
ozone, NO, and VOC emissions will be controlled to the more stringent LAER emission levels,
rather than BACT. This will also be the case for emissions of CO.

In addition to assessing impacts on NAAQES, facilities subject to PSD review must demonstrate
compliance with the PSD increments established for SO,, NO,, and PM-10. The proposed
Ravenswood Cogeneration Facility site is located in a PSD Class II area and will be subject to the
PSD Class II increments, as well as the NAAQS. The Class II PSD increments are presented in

Table 3-3.
3.4.1 Ambient Air Quality Monitoring

Proposed facilities subject to PSD review may have to perform up to one year of preconstruction
ambient air quality monitoring for those pollutants emitted in amounts exceeding the significant

. emission rates shown in Table 3-2, unless granted an exemption by the reviewing agency. The
agency can grant an exemption from monitoring if the proposed source demonstrates that it will have
maximum impacts below the pollutant-specific significant monitoring concentrations which are
presented in Table 3-4. Ravenswood Cogeneration F acility has prepared a request for exemption
from air quality pre-construction monitoring. This request was sent to the United States
Environmental Protection Agency (U.S. EPA) on February 28, 2000 on the basis of preliminary
facility design and modeling information that indicated facility emissions and/or predicted impacts
to be well below the significant emission/impact levels specified in the PSD regulations for pre-
construction ambient air quality monitoring. A copy of the request was also sent to NYSDEC. The
U.S. EPA granted the request for exemption from pre-construction monitoring on March 27, 2000.
Copies of all agency project correspondence are contained in Appendix C.

3.4.2 Impact Area Determination

The impact on air quality must be determined for each pollutant subject to PSD review. Modeled
concentrations of applicable pollutants greater than the Significant Impact Concentration levels as
shown in Table 3-5 are called significant impacts. The significant impact area is defined as the area
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within greatest distance from the facility at which the modeled concentrations are greater than the
PSD significant impact concentrations.

3.4.3 Additional Impact Analyses

The major source status of the Ravenswood Cogeneration Facility means that certain additional
analyses are required as part of the PSD review. These include modeling to assess potential for
impacts to soils and vegetation, growth and visibility in the area surrounding the proposed plant.

3.4.4 Impacts on Class I Areas

Proposed major sources within 100 km of a Class I area must perform an assessment of potential
impacts in this area. The Class I areas closest to the proposed Ravenswood Cogeneration Facility
are the Edwin B Forsythe NWR in Brigantine, New Jersey and the Lye Brook NWR in Lye Brook,
Vermont. The Edwin B. Forsythe NWR is located approximately 115 km south of the project and
the Lye Brook NWR is located approximately 280 km north-northeast of the project. As was noted
in Section 1.2.2.2, the NYSDEC requested that a Level-1 screening analysis be performed for the
Edwin B. Forsythe NWR. The results of the analysis are presented in Section 7.6.2

3.5 Non-Attainment New Source Review Requirements

Since, the proposed site is in a classified severe ozone non-attainment area; NO, and VOC emissions
are subject to non-attainment review. In addition, CO emissions are also subject to non-attainment
new source review as the area is currently designated as moderate non-attainment for CO.

The preconstruction review requirements for major new sources or major modifications located in
areas designated non-attainment pursuant to Section 107 of the Clean Air Act Amendments of 1990
(CAAA) differ from the PSD requirements. First, the emission control requirement for non-
attainment areas, LAER, is defined differently and is more stringent than the BACT emissions
control requirement. Second, the source must obtain any required emission reductions (offsets) of
the non-attainment pollutant precursors from other sources which impact the same area as the
proposed source. For CO, an additional requirement is imposed in that a net benefit modeling
analysis must be performed to demonstrate a net improvement in air quality as a result of the
application of the offsets. (As was previously indicated, the use of an oxidation catalyst would
reduce potential emissions to below the threshold that triggers the need for offsets and net benefit
modeling.) Third, the applicant must certify that all other sources owned by the applicant in the State
are complying with all applicable requirements of the CAA, including all applicable requirements
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in the SIP. See Section 5 of this document for additional details.

LAER determinations for NO, and VOC are presented for the proposed facility in Sections 4.6 and
4.7 of this application. The emission offset requirements for the facility are discussed in Section 5.2.

3.6 NO, Budget Program Requirements

On September 27, 1994 the Ozone Transport Commission (OTC) adopted a Memorandum of
Understanding (MOU) committing the signatory states to develop and propose region-wide NO,
emission reductions in 1999 (Phase 2) and 2003 (Phase 3). The NO, Budget Model Rule implements
the OTC MOU NO, emission reduction requirement through a market-based “cap and trade”
program. This type of program sets a regulatory limit on mass emissions during the “ozone season”
(May 1 through September 30) from a discrete group of sources, allocates allowances to the sources
authorizing emissions up to the regulatory limit, and permits trading of allowances in order to effect
cost-efficient compliance with the cap on the state’s emissions. The number of allowances allocated
are limited by the cap on the state’s emissions; allowances are not considered surplus in the same
manner as emission reductions in an emission reduction trading program.

To implement Phase 2 of the OTC MOU, the required emission reductions are applied to a 1990
baseline for NO, emissions in the OTR to create a cap, or emissions budget, for each ozone season
from 1999 through 2002. The budget would then be allocated as allowances to the emission units
subject to the program (budget sources). Budget sources are defined as fossil fuel fired boilers and
indirect heat exchangers of 250 mmBtu or greater, and electric generating units of 15 megawatts or
greater. Budget sources are defined on a unit level, meaning that each boiler or utility generator is
considered a separate budget source. Beginning in 1999, the sum of NO, emissions from budget
sources during the May through September control period cannot exceed the aggregate number of
allowances allocated to the state. An allowance is equal to one ton of NO, emissions. The budget
sources are allowed to buy, sell, or trade allowances to meet their needs.

Regulations covering New York State’s implementation of the Phase 3 Program were finalized late
in 1999 and have been codified 6 NYCRR Part 204. Basically, allowances for an affected unit will
be based on actual operations during specific, proceeding baseline periods, and will be “self-
adjusting” based on the affected unit’s operating history. Initially, NO, allowances will be allocated
by a formula that will consider an affected unit’s maximum ozone season heat input over the 1995
through 1997 data period. In 2004, the data period will be 1996 through 1998. This scheme will last
until 2005. In 2006, allowances will be allocated by considering an affected unit’s heat input from
four years back (i.e., 2006 will be based on the heat input from the 2002 ozone season). Quantities
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of NO, allowances will be set aside for new sources and to reward energy efficiency measures. The
allowances that have been set aside will be provided to new sources to cover actual NO, emissions;
new sources will continue to have these allowances provided until the new facility is able to establish
a 3-year baseline of operations. At this point, the new facility is entered into the Phase 3 budget pool
and will have allowances allocated to it following the formula applied to all other existing sources.

A facility subject to the provisions of the NO, Budget Program must identify a Designated
Representative and establish a NO, Allowance Trading Account. The Designated Representative is
responsible for maintaining the facility account, including ensuring that enough allowances are in
place in time to meet the regulatory deadline. Shortfalls in the account can be made up by either
transferring allowances from another facility account or outright purchase of the needed allowances.

In order to ensure that NO, emissions do not exceed allowances, budget sources are required to
monitor and report NO, emissions during the control period of each year. The preferred method of
emissions monitoring includes utilization of sophisticated CEMS, as approved under 40 CFR 75 (the
Acid Rain Program). Although Part 75 need not be followed for the NO, Budget program (the
program allows for monitoring at a “near Part 75" level of effort), the issue becomes moot given that
Ravenswood Cogeneration Facility will need to comply with Part 75 under the Acid Rain program.
Any budget source currently subject to Part 75 monitoring must maintain and use that monitoring
for emissions tracking under the NO, Budget Program.

3.7 Federal Acid Rain Regulations

Title IV of the CAAA required U.S. EPA to establish a program to reduce emissions of acid rain
forming pollutants, called the Acid Rain Program. The overall goal of the Acid Rain Program is to
achieve significant environmental benefits through reductions in SO, and NO, emissions. To
achieve this goal, the program employs both traditional and market-based approaches for controlling
air pollution. Under the market-based part of the program, existing units are allocated SO,
allowances by the U.S. EPA. Once allowances are allocated, affected facilities may use their
allowances to cover emissions, or may trade their allowances to other units under a market allowance
program. In addition, applicable facilities are required to implement continuous emissions
monitoring (CEM) for affected units. The proposed Ravenswood Cogeneration Facility does not
meet the eligibility requirements for “Cogeneration Units” (under 40 CFR 72.6(b)(4)) that would
allow for exemption from the Acid Rain Program. Therefore, the requirements detailed in the

following paragraphs will need to be met.
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The CEM requirements of the Acid Rain Program include: an SO, concentration monitor, a NO,
concentration monitor, a CO, concentration monitor, a volumetric flow monitor, an opacity monitor,
a diluent gas (O,) monitor, and a computer-based data acquisition and handling system for recording
and performing calculations. Note, Title IV Acid Rain NO, emission limits have only been
established for coal-fired utility boilers at this time. Therefore, the proposed Ravenswood
Cogeneration Facility is not subject to the NO, emission limitations, although NO, (and CO,) needs
to be continuously monitored to satisfy agency “data gathering” requirements. CO, emissions, as
measured by an O, diluent monitor, are an acceptable source of data for the Acid Rain program. The
Acid Rain program allows for alternate methods of SO, monitoring for facilities that fire only low-
sulfur gaseous fuels or primarily fire low-sulfur gaseous fuels (i.e., at least 90% of the unit’s average
annual heat input during the previous three calendar years and for at least 85% of the annual heat
input in each of those calendar years). An allowable alternate method would include fuel flow
monitoring and mass balance reconciliation of SO, emissions from fuel sulfur content. The proposed
facility qualifies on the basis that it would primarily fire low-sulfur gaseous fuel (natural gas), and
NSPS Subpart Da requirements for an SO, monitor do not apply since the duct burner only fires
natural gas.

Implementation of the Acid Rain Program by the U.S. EPA has been broken into two phases. Phase
I of the program required 110 sources identified in the CAAA to operate in compliance by January
1, 1995. Facilities identified in Phase II of the program were required to operate in compliance by
January 1, 2000. Additionally, existing Phase Il facilities were required to install and operate a
certified CEM system by January 1, 1995. The Ravenswood Cogeneration Facility is subject to the
Acid Rain Program based upon the provisions of 40 CFR 72.6(a)(3) since the turbine and duct burner
(HRSG) are considered utility units under the program definition and do not meet the exemptions
listed under paragraph (b) of this Section. The proposed Ravenswood Cogeneration Facility will be
subject to Phase II Acid Rain requirements and will be required to submit an acid rain permit
application by the 24 months prior to the date on which the unit expects to begin service as a
generator. Based upon these provisions and the proposed schedule, the facility would be required
to submit a complete Acid Rain Permit Application prior to October 1, 2000. A complete Acid Rain
Permit Application is included in Appendix E to fulfill these requirements.

3.8 MACT Applicability

On April 20, 2000, a notice was published in the Federal Register (Federal Register: April 20, 2000,
Volume 65, Number 78, page 21363 - 21365) detailing an interpretative rule which states that new
combustion turbines are subject to case-by-case MACT if they are a major source of hazardous air
pollutants (pursuant to 40 CFR Part 63). Current U.S. EPA AP-42 emission factors, and
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correspondence from the Frame 7FA vendor, General Electric, were reviewed in determining if the
project was subject to MACT. Emission factors indicate that formaldehyde is the contaminant that
has the potential to be emitted in the greatest quantity. On a potential to emit basis, the AP-42
emission factors and vendor data suggest that maximum single hazardous air pollutant emissions (in
this case formaldehyde) will be no more than 50% of the 10 ton per year MACT applicability
threshold (for a single pollutant). Combined hazardous pollutant emissions will likewise be well
below the applicability threshold of 25 tons per year (approximately one-third of the threshold).
Therefore, applicability to MACT is precluded.
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TABLE 3-1
RAVENSWOOD COGENERATION FACILITY

NATIONAL AND NEW YORK STATE AMBIENT AIR QUALITY STANDARDS

Pollutant Primary/Secondary Averaging Period National Standard

(ng/m’)

Carbon Monoxide Primary 1-Hour 40,000

Primary 8-Hour 10,000
Nitrogen Dioxide Primary & Secondary Annual 100
Ozone Primary & Secondary 1-Hour 235
Inhaleable Primary & Secondary 24-Hour 150
Particulates (PM-10) Annual 50
Sulfur Dioxide Primary 24-Hour 365
Primary Annual 80

Secondary 3-Hour 1,300
Lead Primary 3-Month 1.5

Beryllium Primary 1-Month 0.01V

(I)  New York Standard. New York also has ambient air standards for hydrogen sulfide (0.01
ppm, 1-hour basis) and fluorides (1.0 ppb, 1-month basis; 2.0 ppb, 1-week basis; 3.5 ppb.
24-hour basis; and 4.5 ppb, 1-hour basis)




TABLE 3-2

RAVENSWOOD COGENERATION FACILITY
PSD SIGNIFICANT EMISSIONS INCREASE LEVEL AND
PROJECT POTENTIAL EMISSION RATES
(Pursuant to 40 CFR 52.21 (b) (23) (i)

Pollutant Significant Emissions | Annual Facility Emissions @

Increase Level (tons per year)
(tons per year)

Carbon Monoxide 100/50 ® 95.3

Sulfur Dioxide 40 104

PM-10 IS5 203

Nitrogen Oxides'® 25 142

Ozone (VOC)®© 25 99.2

Lead 0.6 0.042

Fluorides 3 _O

Sulfudc Acid Mist 7 - 335

Total Reduced Sulfur Compounds 10 0 "

(a) PTE calculated based on worst-case load hourly emissions assuming up to 30-days of
kerosene firing, remainder of the year on gas firing and up to 25% of the year operating at
part load. Preliminary emission estimates do not include start-up emissions. VOC
emissions include kerosene tank breathing loses associated with increased throughput.

(b) The project site is currently designated moderate non-attainment for carbon monoxide.
Values presented represent New Source Review thresholds: 100 tons per year threshold if
no modeled significant impacts for CO, otherwise threshold is 50 tons per year.

(c) The project site is currently designated severe non-attainment for ozone. NO, and VOC
are precursors to ozone formation. Values presented represent New Source Review

thresholds.




TABLE 3-3
RAVENSWOOD COGENERATION FACILITY
PSD CLASS II INCREMENTS (ug/m®)

i 50,
| Annuzi(") B 20
24-Hour® | 91
3-Hour ® 512
PM-10
Annual @ 17
24-Hour ® 30
NO,
Annual @ 25

Notes:
(a) Never to be exceeded
(b) Not to be exceeded more than once per year




TABLE 3-4

‘ RAVENSWOOD COGENERATION FACILITY
PSD SIGNIFICANT MONITORING CONCENTRATIONS

Significant Monitoring

Pollutant Averaging Period
Concentration (ug/m’)

Carbon Monoxide 8-hour 575

Nitrogen Dioxide Annual 14

Sulfur Dioxide 24-Hour 13
Particulates (PM & PM-10) 24-hour 10
Beryliom dHow | 0001
Sulfuric Acid Mist - (a)

(a) Acceptable monitoring techniques not available




TABLE 3-5

RAVENSWOOD COGENERATION FACILITY
PSD SIGNIFICANT IMPACT CONCENTRATIONS

Pollutant Averaging Period Significant Impact
Concentration (ug/m®)
Sulfur Dioxide 3-hour 25
24-hour 5
Annual 1
Nitrogen Dioxide Annual 1
Carbon Monoxide 1-hour 2,000
8-hour 500
Particulates (PM & PM-10) 24-hour 5
Annual 1




4.0 CONTROL TECHNOLOGY ANALYSIS FOR THE PROPOSED FACILITY

A control technology analysis has been performed for the proposed facility based upon guidance
presented in the draft U.S. EPA Guidance Document “New Source Review Workshop Manual”,
(October 1990) and guidance provided by NYSDEC at the October 13, 1999 pre-application
meeting. Control technology requirements for each pollutant depend upon the area’s attainment
status for the pollutant and the potential emissions of the pollutant. PSD and non-attainment NSR
requirements for each pollutant are defined in Section 3 of this document. LAER is required for
pollutants subject to non-attainment NSR; BACT is applied for pollutants subject to PSD review.

Section 4.1 outlines the degree of control required (LAER or BACT) for each pollutant, as
determined in Section 3. Section 4.2 presents an overview of the BACT assessment procedure used
in this analysis. The procedure used in the economic analysis for technically feasible control options
is detailed in Section 4.2.1. Sections 4.3,4.4,4.5, 4.6, 4.7, 4.8 and 4.9 present control technology
determinations for CO, PM/PM-10, SO,, sulfuric acid mist, NO,, VOC, and NH, respectively, for
the proposed combined cycle units and supporting equipment.

Note that throughout this section, “ppm” concentration levels for gaseous pollutants are parts per
million by volume, dry basis, corrected to 15% O, content (ppmdv @ 15% O,), unless otherwise
noted. Likewise, all emission factors expressed as pounds of pollutant per million Btu of fuel
(Ib/mmBtu) are based upon the higher heating value (HHV) of the fuel.

4.1 Applicability of Control Technology Requirements

An applicability determination, as discussed in this section, is the process of determining the level
of emissions control required for each applicable air pollutant. Control technology requirements are
generally based upon the potential emissions from the new or modified source and the attainment
status of the area in which the source is to be located. A detailed determination of applicable
regulations, including control technology requirements under the PSD and non-attainment rules, is
provided in Section 3. The following sections discuss the applicability of BACT, LAER and
NYSDEC requirements for emissions from equipment included in this permit application.

4.1.1 PSD Pollutants Subject To BACT

Pollutants subject to PSD review are subject to a BACT analysis. BACT is defined as an emission
limitation based on the maximum degree of reduction, on a case-by-case basis, taking into account
energy, environmental and economic impacts. Based upon the regulatory applicability analysis in
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Section 3.4, the proposed facility is considered a “major” source for PSD purposes since potential
emissions exceed major source thresholds for all regulated pollutants. Therefore, individual
regulated pollutants are subject to BACT requirements unless potential emissions are below the
significant emission rates presented in 40 CFR 52.21(b)(23) in a PSD (attainment) area, as presented
in Table 3-2. Based upon these criteria, PM/PM-10, SO, and sulfuric acid mist are subject to BACT
requirements. The area is also designated attainment for NO,; therefore NO, emissions are subject
to BACT, as well as the more stringent LAER requirements under the ozone non-attainment
provisions. Since the LAER requirements are at least as stringent as BACT, the LAER analysis will
satisfy the technology requirements for NO,. The area is also designated moderate non-attainment
for CO, thus the project CO emissions are currently subject to LAER requirements, as well.
Therefore, NO,, VOC and CO emissions are subject to LAER requirements.

4.1.2 Non-Atntainment Pollutants Subject To LAER

Pollutants subject to non-attainment NSR must be limited to LAER levels. LAER is defined as
either the most stringent emission limitation contained in a SIP (unless it is demonstrated to not be
achievable) or the most stringent emission limitation which is achieved in practice by the class or
category of source, whichever is the most stringent. Furthermore, NYSDEC LAER policy is that
issuance of two permits for a source category at a given emission limit level is sufficient basis for
establishing LAER, regardless of whether the permitted units have been constructed. Pollutants are
subject to LAER if potential emissions of individual pollutants exceed area-specific emission
thresholds. Emissions of VOC and NO, are subject to LAER requirements since they exceed the
severe non-attainment threshold of 25 tons per year. Based upon the uncontrolled potential-to-emit
(PTE), CO emissions would be subject to LAER requirements since the PTE would exceed the
moderate non-attainment threshold of 100 tons per year. However, the only feasible approach to
meeting LAER requirements would be to install an oxidation catalyst to control CO emissions. Use
of such a catalyst to control CO emissions to below 100 tons per year, while not necessarily
satisfying LAER requirements, would lower potential facility emissions to less than the CO NSR
threshold (for projects having insignificant CO impacts), thereby eliminating the need to apply
LAER technology. Consequently, a LAER analysis for CO has not been prepared for this project.

4.1.3 Emission Units Subject to BACT or LAER Analysis
For a facility subject to BACT or LAER analysis, each regulated pollutant emitted in a significant
amount is subject to the prescribed level of control technology review for each emission unit from

which the pollutant is emitted. Thus, the BACT analysis for PM/PM-10 addresses emissions from
the turbine/duct burner unit. The BACT analyses for SO, and sulfuric acid mist address emissions
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from the combined cycle units, which are the only sources of these pollutants. For the same reason,
the LAER analysis for NO, and VOC applies only to the turbine/duct burner unit, and the analysis
for NH, applies only to the turbine/duct burner unit. The only sources of CO emissions from this
facility are the turbine/duct bumer units. Note that for both the BACT and LAER analyses, the
turbine and duct burner are treated as the same source of emissions since the applicable control
technologies would reduce emissions from both the turbine and duct burner. Otherwise, the costs
of controls would have to be divided between emissions controlled from the two contributors.

4.2 Approach Used in BACT Analysis

As explained in Section 4.1, the Ravenswood Cogeneration Facility must utilize BACT controls for
emissions of SO,, sulfuric acid mist and PM/PM-10. As previously stated, BACT is defined as the
optimum level of control applied to pollutant emissions based upon consideration of energy,
economic and environmental factors. Ina BACT analysis, the energy, environmental, and economic
factors associated with each alternate control technology are evaluated, as necessary, in addition to
the benefit of reduced emissions that the technology would provide. The BACT analysis presented
here consist of up to five steps for each pollutant, as outlined below.

4.2.1 Identification of Technically Feasible Control Options

The first step is identification of available technically feasible control technology options, including
consideration of transferrable and innovative control measures that may not have previously been
applied to the source type under analysis. The minimum requirement for a BACT proposal is an
option that meets federal NSPS limits or other minimum state or local requirements that would
prevail in the absence of BACT decision-making, such as RACT or NYSDEC emission standards.
After elimination of technically infeasible control technologies, the remaining options are to be
ranked by control effectiveness.

If there is only a single feasible option, or if the applicant is proposing the most stringent alternative,
then no further analysis is required. If two or more technically feasible options are identified, the
next three steps are applied to identify and compare the economic, energy, and environmental
impacts of the options. Technical considerations and site-specific sensitive issues will often play
arole in BACT determinations. Generally, if the most stringent technology is rejected as BACT, the
next most stringent technology is evaluated and so on.

In order to identify options for each class of equipment, a search of the U.S. EPA BACT/LAER
Clearinghouse has been performed. Individual searches have been performed for each pollutant
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(subject to BACT/LAER) emitted from each emissions unit. Results of the BACT/LAER
Clearinghouse search are summarized in Appendix F.

4.2.2 Economic (Cost-Effectiveness) Analysis

This analysis consists of estimation of costs and calculation of the cost-effectiveness of each control
technology, on a dollar per ton of pollution removed basis. Annual emissions of an option are
subtracted from base case emissions to calculate tons of pollutant controlled per year. The base case
may be uncontrolled emissions or the maximum emission rate allowable without BACT
considerations which would generally correspond to an NSPS or RACT level. Annual costs, dollars
per year, are calculated by adding annual operation and maintenance costs to the annualized capital
cost of an option. Cost-effectiveness ($/ton) of an option is simply the equivalent annual cost (3/yr)
divided by the annual reduction in emissions (ton/yr).

Note that no economic analysis is required if either the most effective option is proposed or if there
are no technically feasible control options. As such, no economic evaluation needs to be considered

for this project.
4.2.3 Energy Impact Analysis

Two forms of energy impacts that may be associated with a control option can normally be
quantified. Increases in energy consumption resulting from increased heat rate may be shown as
incremental Btu's or fuel consumed per year. Also, the installation of a control option may reduce
the output and/or reliability of the proposed equipment. This reduction would result in loss of

revenue from power sales.
4.2.4 Environmental Impact Analysis

The primary focus of the environmental impact analysis is the reduction in ambient concentrations
of the pollutant being emitted. Increases or decreases in emissions of other criteria or non-criteria
pollutants may occur with some technologies, and should also be identified. Non-air impacts, such
as solid waste disposal and increased water consumption/treatment, may be an issue for some

projects and control options.
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4.2.5 BACT Proposal

The determination of BACT for each pollutant and emissions unit is based on a review of the three
impact categories ‘and the technical factors that affect feasibility of the control alternatives under
consideration. The methodology described above is applied to the proposed facility for SO,, sulfuric
acid mist and PM/PM-10.

4.3  LAER Analysis for Carbon Monoxide

Currently, the area where this facility is located is designated moderate non-attainment for CO
emissions. However, the area is in the process of being re-designated as attainment for CO
emissions. Therefore, ifthe facility is still designated moderate non-attainment when the final permit
is issued, this LAER analysis will be required.

The GE 7FA turbine is an inherently low emitter of CO emissions, with the duct burner the
uncontrolled potential to emit is 423 tons per year. This is well above the moderate non-attainment
major source threshold of 100 tons per year.

4.3.1 LAER Proposal for Turbine/Duct Burner Carbon Monoxide Control

KeySpan Energy will install an oxidation catalyst to reduce CO emissions below the 100 ton per year
moderate non-attainment threshold. As aresult, a LAER analysis is not required since the resulting
potential to emit for this facility would be 95.3 tons per year of CO.

Proposed emission limits for the combined cycle units under that scenario are 2.0 ppm while firing
natural gas in the turbine and 5.0 ppm while firing kerosene in the turbine. Separate emission rates
are proposed while the duct burner is firing natural gas, the proposed limit while firing natural gas
in the turbine is 3.9 ppm and 5.4 ppm while firing kerosene in the turbine.

4.4 BACT Analysis for Particulate Matter
Sources of PM/PM-10 at the proposed facility are the combustion turbine and the duct burner of the
combined cycle unit. Since potential emissions from the facility exceed the PSD “significant net

emission increase” threshold, particulate emissions must meet BACT controls.

PM/PM-10 emissions from combustion turbines are inherently very low, arising from impurities in
combustion air and fuel, primarily from elements present in trace quantities in fuels. Other sources
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of PM/PM-10 include PM/PM-10 present in the combustion air and ammonia/sulfur salt formation
due to the presence of the oxidation catalyst and SCR. The presence of an oxidation catalyst would
encourage conversion of SO, to SO, which is then available to react with NH, and form ammonium
sulfate or ammonia bisulfate. These compounds, known as ammonia salts, may condense and be
detected as PM/PM-10 during compliance stack testing. However, by installing the oxidation
catalyst in a cooler region of the HRSG, SO, formation will be limited and is integral to the proposed
BACT limits for PM/PM-10.

The use of clean burning fuels, such as natural gas and low-sulfur kerosene, is considered to be the
most effective means for controlling PM/PM-10 emissions from combustion turbines. Post-
combustion controls, such as baghouses, scrubbers and electrostatic precipitators are impractical due
to the high pressure drops associated with these units and the low concentrations of PM/PM-10
present in the exhaust gas. A review of PM/PM-10 emission limits for dual-fuel (natural gas and
distillate oil) combustion turbines presented in the U.S. EPA BACT/LAER Clearinghouse shows
that only good combustion techniques and low-sulfur fuel have been used as controls for PM/PM-10
emissions.

The facility plans to fire natural gas with up to 30-days of kerosene in the turbine and only natural
gas in the duct burner; this is considered BACT for control of PM/PM-10 emissions. The proposed
BACT emission limit for PM/PM-10 is 0.021 Ib/mmBtu while firing natural gas in the turbine and
0.057 Ib/mmBtu while firing kerosene in the turbine. The same limits will apply with and without
duct burner operation. These levels are within the range of recent BACT determinations for
combustion turbines. The proposed limit for PM-10 includes both filterable and condensable PM-
10; it 1s likely that limits lower than this for certain existing combustion turbines do not include
condensable matter.

4.5  BACT Analysis for Sulfur Dioxide

The turbine/duct burner are the only sources of SO, emissions at the facility. Strategies for the
control of SO, emissions can be divided into pre- and post-combustion categories. Pre-combustion
controls entail the use of low sulfur fuels. Post-combustion controls comprise various wet and dry
flue gas desulfurization (FGD) processes. However, FGD alternatives are undesirable for use on
combustion turbine power facilities due to high pressure drops across the device, and would be
particularly impractical for the large flue gas volumes and low SO, concentrations in this situation.

The use of natural gas (which contains only trace amounts of mercaptans for the detection of gas
leaks) and 0.04% sulfur kerosene will result in very low emission levels of SO,.
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The Ravenswood Cogeneration Facility plans to fire natural gas and low-sulfur kerosene for up to
30-days per year; this is considered BACT for control of SO, emissions. The proposed facility
BACT emission limit for SO, is 0.0071 Ib/mmBtu for natural gas fired in the turbine with or without
the duct burner. The proposed emission limit is 0.044 Ib/mmBtu for kerosene fired in the turbine

with or without the duct burner firing natural gas.
4.6 . BACT Analysis For Sulfuric Acid Mist

Sulfuric acid mist emissions from the proposed combined cycle units occur due to oxidation of fuel
sulfur. As presented in Section 4.3, fuel sulfur can oxidize into S0O,, SO, and sulfate particulate.
The presence of an oxidation catalyst would increase the conversion rate of SO, to SO;. SO, readily
reacts with water vapor (both in the atmosphere and in flue gases) to form a sulfuric acid mist. Since
an oxidation catalyst can substantially increase the formation of sulfuric acid mist, the specification
of installing the oxidation catalyst in a cooler region of the HRSG for this project is integral to the
proposed BACT limits.

Since the amount of sulfuric acid mist formation is directly proportional to the amount of fuel sulfur
present, KeySpan Energy is proposing to utilize natural gas fuel and low sulfur kerosene to control
sulfuric acid mist emissions. The proposed BACT emission limit for sulfuric acid mist is 0.0022
Ib/mmBtu while firing natural gas in the turbine with or without the duct burner firing. The
proposed emission limit is 0.014 Ib/mmBtu while firing kerosene in the turbine with and without
firing natural gas in the duct burner.

4.7 LAER Analysis for Nitrogen Oxides

The formation of NO, is determined by the interaction of chemical and physical processes occurring
within the combustion zones of the turbine and duct burner. There are two principal forms of NO,
designated as "thermal" NO, and "fuel" NO,. Thermal NO, formation is the result of oxidation of
atmospheric nitrogen contained in the inlet gas in the high-temperature, post-flame region of the
combustion zone. The major factors influencing thermal NO, formation are temperature,
concentrations of nitrogen and oxygen in the inlet air and residence time within the combustion zone.
Fuel NO, is formed by the oxidation of fuel-bound nitrogen. NO, formation can be controlled by
adjusting the combustion process and/or installing post-combustion controls. KeySpan Energy
Ravenswood is proposing to utilize lean combustion techniques and SCR to control NO, emissions
to achieve LAER (discussed in Section 4.8.1). The following paragraphs provide a technical
description of both lean combustion techniques and SCR controls.
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Typical gas turbines are designed to operate at a nearly stoichiometric ratio of fuel and in the
combustion zone, with additional air introduced downstream. This is the point where the highest
combustion temperature and quickest combustion reactions (including NO, formation) occur. Fuel-
to-air ratios below stoichiometric are referred to as fuel-lean mixtures (1.e. excess air in the
combustion chamber); fuel-to-air ratios above stoichiometric are referred to as fuel-rich (i.e. excess
fuel in the combustion chamber). The rate of NO, production falls off dramatically as the flame
temperature decreases. Very lean, dry combustors can be used to control emissions.

Based upon this concept, lean combustors are designed to operate below the stoichiometric ratio
thereby reducing thermal NO, formation within the combustion chamber. The lean combustors
typically are two staged premixed combustors designed for use with natural gas fuel. The first stage
serves to thoroughly mix the fuel and air and to deliver a uniform, lean, unburned fuel-air mixture
to the second stage. The General Electric Model 7FA turbine produces uncontrolled NO, emissions
of 9 ppm in the dry low-NO, mode, the lowest NO, level commercially available from a combustion
turbine.

SCR is an add-on NO, control technique that is placed in the exhaust stream following the gas
turbine. SCR involves the injection of aqueous NH; into the exhaust gas stream upstream of a
catalyst bed. On the catalyst surface, NH, reacts with NO, contained within the air to form nitrogen
gas (N,) and water (H,0) in accordance with the following chemical equations:

4NH; + 4NO + 0, => 4N, + 6H,0
8NH, + 6NO, => 7N, + 12H,0

The catalyst's active surface is usually either a noble metal (platinum), base metal (titanium or
vanadium) or a zeolite-based material. Metal based catalysts are usually applied as a coating over
a metal or ceramic substrate. Zeolite catalysts are typically a homogenous material that forms both
the active surface and the substrate. The geometric configuration of the catalyst body is designed
for maximum surface area and minimum obstruction of the flue gas flow path in order to achieve
maximum conversion efficiency and minimum back pressure on the gas turbine. The most common
configuration is a "honeycomb" design. In an aqueous NH, injection system, NH, is drawn from a
storage tank, vaporized and injected upstream of the catalyst bed. Excess NH; which is not reacted
in the catalyst bed and which is emitted from the stack is referred to as NH; slip.

An important factor that affects the performance of an SCR is operating temperature. The
temperature range for standard base metal catalyst is between 400 and 800°F. Since SCR’s effective
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temperatures are below turbine exit temperature and above stack temperature, the catalyst must be
located within the HRSG.

An undesirable side-effect of SCR is the potential formation of ammonium bisulfate (NH,HSO,),
which is corrosive and can stick to the heat recovery surfaces, duct work, or stack at low
temperatures and results in additional PM/PM-10 formation if emitted. NH,HSOQ, is a reaction
product of SO, and NH;. Because of higher sulfur content and the presence of an SCR, kerosene
firing increases SO, emissions, which increase SO; formation, which in turn can substantially

increase the amount of ammonium bisulfate formation.
4.7.1 Most Stringent Emission Limitation Achieved in Practice for Source Class or Category

As discussed in Section 4.1.2, a LAER determination for a source category is based upon the more
stringent of either 1) the most stringent emission limitation contained in the SIP for such class or
category of source or 2) the most stringent emission limitation achieved in practice by such class or
category of source unless demonstrated to not be achievable. Permit limits for many recent
combined cycle units are lower than any limits in Federal Regulations (NSPS Subpart GQ) or state
laws or regulations (SIPs); thus, LAER is established by the lowest limit achieved in practice by a
comparable source. To determine the most stringent permit limit, a search of the BACT/LAER
Clearinghouse was performed. For a limit to be considered “LAER”, it requires more than just the
issuance of a permit. If a facility was never built or operated, or has not demonstrated compliance
through stack testing and/or CEM, its limits have not been demonstrated to be achievable and are
not considered LAER. The results of the BACT/LAER Clearinghouse search are presented in
Appendix F. In the pre-application meeting, NYSDEC staff indicated that itis NYSDEC policy that
two permits issued in the USA for a certain level are sufficient basis to establish LAER, regardless
of whether the permitted facilities are constructed or operating in compliance.

Further research was performed to identify more recent facilities that have been issued permits, but
have not been entered in the BACT/LAER Clearinghouse; the results are presented in Table 4-1.
These recent permits show the lowest NO, emission rate with two or more permits issued is 2.0 ppm,
achieved with an SCR. Recent technology which controls both NO, and CO, but is not included in
Table 4-1, was also researched as an alternative to SCR control.

The Sunlaw Cogeneration Partners 32 MW Federal Cogeneration Plant in Southern California has
been determined by EPA Region IX to have achieved an emissions rate of 3.5 ppm. This facility has
controlled its emission rate through the use of the Goal Line Environmental Technologies SCONOy
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technology. This technology utilizes a coated, precious metal catalyst to reduce NOy and CO
emissions without NH, injection. The catalyst coating is periodically regenerated by injection of
natural gas in an oxygen free environment. The catalyst is divided into sections which can be
isolated by dampers so that portions of the catalyst can be regenerated while others are in service,

maintaining operation of the plant

This technology has been used on two 32 MW gas-only plants using GE LM 2500 turbines and
operated by one of the parent companies of Goal Line Technologies. Although this technology has
achieved a NO, emission rate comparable to those considered LAER at other facilities, it is not
considered suitable for the Ravenswood Cogeneration Facility project for the following reasons:

. The two plants for which this technology has thus far been used have been fired by natural
gas only; the manufacturer has stated that the system is only available for natural gas fired
turbines. The KeySpan Energy Ravenswood Cogeneration Facility will utilize low-sulfur
kerosene as a back-up fuel and thus would not be a candidate for the use of this techrnology.
Apparently, in order for the SCONO, system to function properly, sulfur must be removed
from the fuel before it is combusted in the turbine. This is necessary to prevent the
absorption of sulfur onto the surface of the SCONO, catalyst. Such absorption, over time,
would reduce the number of sites that are available for NO, adsorption and would result in
an increase in NO, emissions. Without this absorption, even the small amounts of sulfur
found in the fuel can damage the SCONO, system. At this time, SCONO, has only been
tried on natural gas fired facilities. Without proven demonstration of SCONO, on akerosene
or an oil-fired facility, it cannot be shown that the sulfur absorption system can handle the
increased sulfur loads associated with kerosene, relative to natural gas.

. The limited demonstration of SCONOQ, technology is based on the LM-2500 turbine, an
aeroderivative engine rated at about 25 MW. The KeySpan Energy Ravenswood project
proposes to use a single GE 7FA frame type turbine rated at approximately 180 MW each,
which would represent a significant scale-up (approximately seven times the flue gas flow
volume for which SCONOy, is demonstrated).

. The operating history of this technology on the two plants is not long enough to document
the effects of degradation after several years of operation and numerous regeneration cycles.

. Every six months to a year the SCONO, system is required to be washed. The washing
frequency is dependent upon the amount of sulfur in the gas passing through the SCONO,

W:\projects\K eySpaniravenswood\Ravenswood_PSD_R2.wpd 4' 1 0 November 6, 2000




system. Washing is accomplished by removing sections of the catalyst from the process and
immersing them in potassium carbonate which coats the catalyst metal and is the active
surface ingredient for the catalyst. This procedure presents several problems, including:
unknown frequency of washing required, additional labor costs to remove the catalyst and
safety issues with regard to removing and reinstalling the catalyst.

. Sulfur is removed upstream of the combustion turbine by a sulfur catalyst called SCOSO,,
this catalyst also requires online regeneration just like the SCONO, system. Byproducts of
this regeneration process are either H,S or SO,. This catalyst also requires washing, however
due to limited operating experience the frequence of required washing is not known.
Washing the SCOSO, catalyst also presents several problems, including: unknown
frequency of washing required, additional labor costs to remove the catalyst and safety issues
with regards to handling a contaminated catalyst containing reduced sulfur compounds and
sulfur acids.

In addition to the RBLC and the SCONO, units identified above, TRC has summarized recently-
issued permits for gas, kerosene and oil-fired combined cycle units in Table 4-1. NYSDEC has
indicated that a level proposed as an emission limit in two or more permits may be considered to
represent LAER for a category of sources. While the lowest NO, limit in permits for gas-fired
combined cycle emits is 2 ppm, higher values are specified for operating scenarios utilizing duct
burners and kerosene/oil firing. '

4.7.2 LAER Proposals for Combustion Turbine/Duct Burner

Ravenswood Cogeneration Facility is proposing to comply with this emission limit by utilizing a
General Electric Model 7FA dry low-NO, lean combustion turbine and selective catalytic reduction
to control emissions of NO, while firing natural gas to 2.0 ppm for the turbine and 3.1 ppm with the
duct burner. A higher limit of 9.0 ppm for the turbine firing kerosene with and without the duct
burner firing natural gas.

4.8 LAER Analysis for Volatile Organic Compounds
Since potential emissions from the facility exceed the NSR “si gnificance” threshold, VOC emissions

must meet LAER controls. Section 4.7.1 presents the LAER proposal for VOC emissions from the
combustion turbine.
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4.8.1 LAER Proposal for Turbine/Duct Burner Volatile Organic Compound Control

Combustion turbines have inherently low VOC emissions. The emissions of VOC in a combustion
process are a result of the incomplete combustion of organic compounds within the fuel. In an ideal
combustion process, all carbon and hydrogen contained within the fuel are oxidized to form CO, and
H,0. Ideal combustion occurs under high temperatures and sufficient excess air, both of which favor
NO, production. Advanced dry low-NO, turbine combustion technology with an oxidation catalyst
is proposed as LAER for VOC emissions from the turbine/duct burner unit. Dual emission limits
are proposed to account for the greater VOC emissions associated with supplementary fired
operation. Proposed limits are 1.2 ppm for the turbine firing natural gas and 10.7 ppm for the turbine
and duct burner firing natural gas, while firing kerosene the proposed limit for the turbine is 3.0 ppm
and 9.7 ppm for the turbine firing kerosene and the duct burner firing natural gas @ 15% O,.

4.9 Ammonia Slip Emissions

Ammonia (NH,) emissions from the proposed combustion turbine/duct burner result from the use
of SCR for NO, control. SCR involves the injection of NH, into the exhaust gas stream upstream
of a catalyst bed. On the catalyst surface, NH, reacts with NO, contained within the air to form N,

gas and H,O as previously described.

In a typical NH; injection system, NH, is drawn from a storage tank, vaporized and injected upstream
of the catalyst bed. Excess NH; which is not reacted in the catalyst bed, and which is emitted, is
referred to as NH, slip.

Ravenswood Cogeneration Facility has assumed a maximum NH,; slip from the SCR of 10 ppm.
This proposed emission limit is equivalent to the limit in the recently-issued Athens Generating
permit for a combined cycle electric generating facility. Therefore, the proposal for NH, emissions
is a 10 ppm emission limit, which is feasible based upon the NO, emission limit specified in Section

4.7.
4.10 Summary of Control Technology Proposals

Table 4-2 provides a summary of the control technology proposals presented for regulated

pollutants.




TA

E 4-1

KEYSPAN ENERGY

ELECTRIC UTILITY POWER PLANTS

RECENT PERMITTED/PROPOSED EMISSION LIMITS - UPDATED 12/14/99

Natural Gas

Output | Emission Limits (ppmvd) Controls
Facility Location MW NOx Equipment Description Description Permit Status
ANP Energy Co Bellingham, MA 180 2.0 (2) ABB GT24', 2 unfired 1IRSGs SCR, Ox Cat Air Permit Approval issued 7/30/99
ANP Energy Co Blackstone, MA 580 20 (2) ABB GT24's, 2 unfired HRSGs SCR, Ox Cat Air Permit Approval issued 4/16/99
Lake Road Lake Road, CT 2.0 ABB GT-24 178 MW per unit SCR Final Permit Issued 6/22/99
PDC El Paso/Milford Milford, CT - 2.0 (?) turbines, combined cycle SCR Final Permit 1ssued 4/16/99
Sithe Fore River Fore River, MA 2.0 MHI 501G wrbines SCR
Sithe Mystic Everett, MA 1,550 20 (4) MHI 501G turbines, fired HRSGs SCR, LNB, Ox Cat  |Air permit issued 11/23/99; NH3 slip =2.0 ppm; VOC = 1.7 ppm when duct firing
Southern Energy MA 170 20 GE 7FA turbine SCR Proposed NOx levels in permit application; 2 ppm NH3 slip
Southem Energy Sandwich, MA 525 20 (2) GE 7FA's SCR Proposed NOx levels in permit application; 2 ppm NH3 slip
US Generating Co Athens, NY 1,080 20 (3) 501G's SCR Draft permit issued
US Generating Co Killingly, CT 792 2.0 (3) ABB GT24's w/ duct burners SCR, Ox Cat Air Permit Approval issued 6/22/99
AES Londonderry Londonderry, CT 720 25 (2) 501G turbines, 2 unfired IIRSGs  |SCR Final Approval issued 4/26/99
Cogen Tech Linden, NJ 181 2.5 (1) GE 7FA, unfired HRSG . SCR, DLN, Ox Cat  [Final NJDEP permit issued 12/7/99; NH3 slip <10 ppm
Gorham Energy Gorham, ME 9200 25 (?) turbines, cambined cycle SCR Permit application submitted in 12/98
LaPaloma Gencrating McKittrick, CA 1,048 25 (4) ABB KA-24 w/ HRSGs SCR, DLN, Ox Cat* |Application approved August 1998; NH3 slip of 10 ppm
Southem Energy Newington, NH 525 25 (2) GE 7FA's w/ 2 fired HRSGs SCR Temporary Air Permit issucd 4/26/99
US Generating Co Mantau Creek, NJ 25 (3) ABB GT24's, 3 unfired HRSGs SCR Final NJDEP permit issued 12/8/99; NH3 slip <10 ppm
Westbrook Power Westbrook, ME  ° 528 25 (2) turbines, combined cycle SCR, DLN Permit application submitted in 12/98
AES Red Oak Sayrevitle, NJ 816 3.0 (3) 501F turbines, 3 unfired HRSGs SCR, DLN, Ox Cat  |Public draft permit issued - comment period ends 1/10/00
Sacramento Power Sacramento, CA 157 3.0 (7) Siemens V84.2 turbines SCR, DLN Permitted emission limits
Berkshire Power Agawam, MA 224 3.1 (7) ABB GT24 turbines SCR, DLN Permitted emission limits
Alabama Power Co Theodore, AL 170 35 Turbine w/ duct burner, HR boiler SCR, DLN Permit application submitted in 3/99
Brooklyn Navy Yard New York, NY 240 35 Turbine - cogeneration facility SCR, Ox Cat Permit issued by NYSDEC
Casco Bay Energy Veazie, ME 170 35 (2) turbines, combined cycle SCR Permit aplication submitted 7/98
Dighton Power Dighton, MA 166 35 (?) ABB GTI N2 turbines SCR, DLN Permitted emission limits
FPL Energy Marcus Hook, PA 750 35 (3) GE 7FA's, 3 fired HRSGs SCR, DLN Plan Approval application submitted to PaDEP on 12/14/99
Granite Road Limited  [CA 58 35 Turbine - electric generation SCR Peimit issued by San Joaquin APCD (facility not constructed)
Liberty Electric Eddystone, PA 500 35 (2) GE 7FA’s, 2 fired HRSGs SCR, DLN Draft permit issued 8/25/99
Blue Mountain Power  [Richland, PA 153 4.0 Turbine with heat recovery boiler SCR, DLN Application submitted in 1996; facility never constructed
AES Ironwood S. Lebanon Twp, PA 700 45 (2) West. 501G's, 2 unfired HRSGs SCR, DLN Plan Approval issued 3/29/99; NH3 slip <10 ppm

Notes:

All proposed/permitted emission limits represent turbine operation without duct burner firing.
Data obtained from RACT/BACT/LAER Ciearinghouse (RBLC) search is limited in certain cases.
SCR - Selective Catalytic Reduction .

DLN - Dry Low-NOx Burners

HRSG - Heat Recovery Steam Generator

Ox Cat - Oxidation Catalyst

* - Permit requires SCONOx or SCR and Oxidation Catalyst

7/21/00

POWERPLANT LIMITS. XLS / Emission Limits Summary




TABLE 4-2

RAVENSWOOD COGENERATION FACILITY
CONTROL TECHNOLOGY PROPOSAL SUMMARY FOR REGULATED POLLUTANTS

Pollutant Section Combined Cycle Units without Duct Burner Combined Cycle Units with Duct Burner Firing Basis
Natural Gas
Carbon 43 Dry Low-NO, Combustor and Oxidation Catalyst Dry Low-NO, Combustor and Oxidation Catalyst LAER
Monoxide 2.0 ppm while Firing Natural Gas 3.9 ppm while Firing Natural Gas
5.0 ppm while Firing Kerosene 5.4 ppm while Firing Kerosene in Turbine
Particulate 44 Clean Fuel: Natural Gas or Kerosene Clean Fuel: Natural Gas or Kerosene BACT
Matter 0.021 Ib/mmBtu while Firing Natural Gas 0.021 Ib/mmBtu while Firing Natural Gas
0.057 Ib/mmBtu while Firing Kerosene 0.057 Ib/mmBtu while Firing Kerosene in Turbine
Sulfur Dioxide 4.5 Low-Sulfur Fuel: Natural Gas or Kerosene Low-Sulfur Fuel: Natural Gas or Kerosene BACT
0.0071 1b/mmBtu while Firing Natural Gas 0.0071 Ib/mmBtu while Firing Natural Gas
0.044 Ib/mmBtu while Firing Kerosene 0.044 Ib/mmBtu while Firing Kerosene in Turbine
Sulfuric Acid 4.6 Low Sulfur Fuel: Natural Gas or Kerosene Low Sulfur Fuel: Natural Gas or Kerosene BACT
Mist 0.0022 1b/mmBtu while Firing Natural Gas 0.0022 Ib/mmBtu while Firing Natural Gas
0.014 1b/mmBtu while Firing Kerosene 0.014 Ib/mmBtu while Firing Kerosene in Turbine
Nitrogen Oxides 4.7 Dry Low-NO, Combustion and SCR Dry Low-NO, Combustion and SCR LAER
Clean Fuel: Natural Gas or Kerosene Clean Fuel: Natural Gas or Kerosene
2.0 ppm while Firing Natural Gas 3.1 ppm while Firing Natural Gas
9.0 ppm while Firing Kerosene 9.0 ppm while Firing Kerosene in Turbine
Volatile Organic 4.8 Dry Low-NO, Combustor and Oxidation Catalyst Dry Low-NO, Combustor and Oxidation Catalyst LAER
Compounds Clean Fuel: Natural Gas pr Kerosene Clean Fuel: Natural Gas pr Kerosene
1.2 ppm while Firing Natural Gas 10.7 ppm while Firing Natural Gas
3.0 ppm while Firing Kerosene 9.7 ppm while Firing Kerosene in Turbine
Ammonia 4.9 10 ppm Ammonia Slip 10 ppm Ammonia Slip Recent
NYSDEC
Permit

Notes: All ppm values are parts per million by volume, dry basis, corrected to 15% oxygen.
All Ib/mmBtu values are based upon the higher heating value (HHV) of the fuel.




5.0 NON-ATTAINMENT AREA REQUIREMENTS

Based upon the provisions of 6 NYCRR Subdivision 231-2.4: “Permit Requirements”, facilities
subject to the provisions of 6 NYCRR Subpart 231-2 (i.e., major sources or major modifications
located in non-attainment or transport areas) must demonstrate, as part of the permit application, that
several special conditions are met. These include the need to apply LAER to control facility NOx,
VOC and CO emissions and the need to offset all allowable (i.e., potential) emissions of NO, and
VOC at a 1.3 offset to 1.0 emitted ratio. The use of a oxidation catalyst will result in potential
facility emissions of CO well below the 100 tons-per-year major source threshold, thereby precluding
the need to obtain offsets and perform net benefit modeling. As such, the remainder of this section
only discusses the requirements for NO, and VOC. (The LAER proposals for NO, and VOC are
presented in Sections 4.6 and 4.7 of this permit application, respectively.) Offset requirements are
discussed in Section 5.2 Additional requirements specific to offsetting are provided in 6 NYCRR
Subdivision 231-2.4, as are other requirements related to NSR. These include:

1) The 1dentification of each emission source from which an emission offset will be obtained.
Information required must include the name and location of the facility, emission point
identification number, and the mechanism(s) proposed to effect the emission reduction credit
(i.e., shutdown, curtailment, installation of emission control equipment) (from 6 NYCRR
Subdivision 231-2.4(a)(1)(ii)(a)). (NYSDEC indicated at the October 21, 1999 PSD permit
pre-application meeting that emission offsets need to be identified at least 60 days prior to
the issuance of the PSD permit and Article X certificate.)

2) The certification that all emission sources which are part of any major facility located in New
York State and under the applicant’s ownership or control (or under the ownership or control
of any entity which controls, is controlled by, or has common ownership or control of any
entity which controls, is controlled by, or has common control with the applicant) are in
compliance, or are on a schedule for compliance, with all applicable emission limitations and
standards under Chapter III of Title 6 (Environmental Conservation) (from 6 NYCRR
Subdivision 231-2.4(a)(1)(ii)(b)).

3) The submission of an analysis of alternative sites, sizes and production processes, and
environmental control techniques which demonstrate that benefits of the proposed source
project or proposed major facility significantly outweigh the environmental and social costs
imposed as a result of its location, construction, or modification within New York State
(from 6 NYCRR Subdivision 231-2.4(a)(1)(ii)(c)).
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5.1 Compliance Status of KeySpan Energy New York Facilities

KeySpan Energy directly owns, operates or is affiliated with several other facilities withinNew York
State. These entities represent facilities that were once owned and operated by other parties prior
to purchase by KeySpan Energy. KeySpan Energy has endeavored to operate these facilities in
compliance with applicable Environmental Conservation laws under Title ITL. KeySpan Energy, and
all predecessor companies, have a demonstrated history of compliance with State and Federal
environmental regulations. The Ravenswood Cogeneration Facility represents KeySpan Energy’s
first development of an entirely new project in New York State. KeySpan Energy will commit the
effort necessary to ensure that the Ravenswood Cogeneration Facility achieves the same level of

compliance.

KeySpan Energy performs environmental audits and prepares annual compliance reports for the U.S.
EPA and NYSDEC. The latest such report was filed on March 22, 2000 (Mr. Robert Teetz,
KeySpan Energy to Mr. Karl Mangels, U.S. EPA Region II with copies to NYSDEC Bureau of
compliance Monitoring and Enforcement in Albany and Mr. Ajay Shah, NYSDEC Region 1). At
the present time, facilities owned, operated by or affiliated with KeySpan Energy in New York State
are operating in compliance with Title IIT (Environmental Conservation).

5.2 Emissions Offset Requirements

A major source or major modification planned in a non-attainment area must obtain emissions
reductions as a condition for approval. The emissions reductions, generally obtained from existing
sources located in the vicinity of a proposed source, must (1) offset the emissions increase from the
new source or modification, (2) provide a net air quality benefit on balance (for CO and PM-10
offsets only), and (3) satisfy a “contribution test” for VOC and NO, offsets. The “contribution test”
involves a demonstration that an emission offset obtained from a source in an 0zone non-attainment
area that is of a different classification than the area in which a proposed source is located, does
contribute to the violation of the ozone standard in the non-attainment area where the proposed
source is to be located. If such a demonstration can be made, then the shut-down or reduction in the
source generating the credit is considered beneficial in the area where the proposed source is located.
These offsets, obtained from existing sources which have implemented a permanent, enforceable,
quantifiable and surplus emissions reduction, must equal the emissions increase from the new source
or modification multiplied by an offset ratio.
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KeySpan Energy will be required to purchase ERCs from a source (or sources) that is in a severe
ozone non-attainment area. The U.S. EPA allows ERCs to be traded across state lines and the State
of New York has reciprocal trading agreements with Pennsylvania and Connecticut. Various efforts
have been made by NYSDEC to streamline the procedures for satisfying the “contribution test” for
NO, and VOC offsets. NYSDEC formulated one such technique which considered regional wind
patterns, pollutant transport times and ozone formation mechanisms. This effort led to the
development of a graphic which delineates the upwind, downwind and crosswind zones where
sources of VOC and NO, offsets can be located relative to the source needing the offsets. This
graphic is presented as “Figure 2" in NYSDEC’s Air Guide 26. Appendix C. A review of this
graphic indicates that KeySpan Energy can obtain offsets from any source within the Rockland,
Westchester, Lower Orange County Metropolitan Area (LOCMA), New York City, Nassau and
Suffolk Counties, the Philadelphia metropolitan area, or Litchfield and Fairfield counties within

Connecticut.

The calculation of required offsets for the KeySpan Energy Ravenswood project is presented in
Table 5-1.

5.2.1 Availability and Certification of Emission Reduction Credits

As was previously noted, each emission source providing offsets will need to be identified along
with the proposed mechanism to effect the emission reduction credit. As was also previously
discussed, NYSDEC indicated at the October 21, 1999 air permit pre-application meeting that
emission offsets need to be identified at least 60 days prior to the issuance of the NYSDEC air
permit and Article X certificate. After the sources of the emission offsets are identified, the offsets
will need to be certified pursuant to the requirements of 6 NYCRR Subpart 231-2.4 “Permit
Requirements” and as follows:

1) The applicant will ensure that the permit for each emission source used to provide an
emission reduction credit is modified pursuant to Part 621.12 of Part 621 of Title 6
(Environmental Conservation) or in accordance with the procedures of the state (outside of
New York) where the providing source is located. The modification must occur prior to the
date the proposed facility commences operation and the copy of the modified permit must
be submitted NYSDEC (from 6 NYCRR Subdivision 231-2.4(a)(2)(i)(b) & -2.4(a)(2)(i1)).

2) The owner of the emission source shall comply with Subdivision 231-2.12(a). This
subdivision details the information required by NYSDEC for certification, including,
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1) name and address of the emission source;

(i)  description of the emission source, its location and operation;

(i)  name of non-attainment contaminant(s);

(iv)  documentation establishing the amount of the emission reduction;

v) documentation establishing that the emission reduction will be surplus, permanent,
quantifiable, and enforceable, with supporting calculations;

(vi)  specification of the equipment or source operation related to the emission reduction;

(vii)  the procedure as to how the applicant will ensure that the emission source will remain
in compliance with the reduced emission level; and

(viii) any additional information necessary to enable the NYSDEC to publish a notice of

complete permit application.

3) The applicant shall demonstrate to the satisfaction of the NYSDEC that each emission source
used to provide an emission reduction credit will be in compliance with special permit
conditions effecting the credit within 30 working days, but no less than 10 working days,
prior to the date the proposed project commences operation (from 6 NYCRR Subdivision
231-2.4 (b)(2)).

The NYSDEC maintains a registry of emission reduction credits for sources that have fulfilled the
requirements for certifying emission reduction credits through enforceable permit modifications.
This registry may be utilized by KeySpan Energy in obtaining the required offsets.

53 Analysis of Alternatives

Based upon the NYSDEC requirements, Ravenswood Cogeneration Facility is required to conduct
an analysis of “alternative sites, sizes production processes and environmental control techniques
for the proposed facility, which demonstrates that the benefits of the proposed facility significantly
outweigh the environmental and social costs” imposed as a result of the proposed construction. The
following section details how the considerable benefits of the proposed project outweigh the minimal
environmental impacts.

5.3.1 Project Background

The proposed Ravenswood Cogeneration Facility power generation facility will be a merchant plant
that will maximize efficiency and minimize environmental impacts. The facility will consist of one
General Electric Frame 7FA combustion turbine with a supplementary fired (duct burner) heat
recovery steam generator. The turbine will employ selective catalytic reduction to control nitrogen
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oxide emissions and an oxidation catalyst to control CO and VOC emissions; turbine exhausts will
be directed to one 400-foot stack (above grade level) with an 18.5 foot diameter flue. The turbine
will fire natural gas with up to 30-days of kerosene per year. The duct burner will fire only natural
gas. Evaporative coolers will be used to lower the temperature of the turbine inlet air, thereby
maximizing combustion efficiency. The proposed facility will be constructed on a previously
disturbed site adjacent to two existing generation facilities located on the same site. The power from
the project will be sold in the competitive electricity market that is developing as a result of
deregulation of the electric industry in New York State and elsewhere. The plant will be privately
financed and will receive its revenues from the sale of electricity to the market. No regulated cost
recovery will be sought for the Facility.

Several vendors were contacted and turbine performance specifications were obtained specific to the
size of the project in terms of electrical output. The Ravenswood Cogeneration Facility team
evaluated the project’s life-cycle costs, preliminary engineering design, and licensing schedule along
with vendor emissions data for NO,, CO, VOC and PM/PM-10 for each machine from -5 °F, 54.6
°F (cooled to 45 °F) and 100 °F (cooled to 73 °F), initial equipment delivery schedules, costs,
operations and maintenance programs and warranties for each machine.

The review of vendor specifications also considered the proposed project site location and
recognized the project would be affected by the following:

. The project site area within New York is a severe non-attainment area for ozone and
moderate non-attainment for CO;

. The project would result in an emissions increase of greater than 25 tons of NO, and VOC
per year and would be subject to ozone non-attainment requirements;

. The facility would be considered a new major PSD source;

. The facility would need to comply with LAER provisions; and

. Emissions offsets for NO, and VOC would need to be acquired; however, CO offsets would
not be required as LAER level of control would reduce emissions to below major source
thresholds.

Based upon this assessment and the time allotted for equipment procurement and construction, a
decision was made to proceed with the licensing of a GE Frame 7FA combustion turbine combined

cycle unit.
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5.3.2 Alternative Analysis Results

This section details the results of the alternative analysis studies that were performed during the
development of the project. Alternative studies considered a different option for generating the
power (i.e., repowering existing boilers Units 10, 20 and 30 and/or upgrading the 17 existing natural
gas turbine peaking units), alterative sites and proposed methods of environmental control.

5.3.2.1  Repowering of Ravenswood Units 10, 20 and 30 and/or the 17 Existing Turbines

Repowering of Ravenswood Units 10, 20 and 30 and/or the 17 existing natural gas turbine peaking
units would require substantial periods when such units would not be available to service load in the
southeastern portion of New York State. Because of this fact and the considerable financial penalty
associated with such a determination, this alternative was not pursued:

5.3.22 Alternative Sites

Ravenswood Unit 10 was installed in 1961, Unit 20 was installed in 1962, and Unit 30 ("Big Allis")
was added in 1965. Units 10 and 20 are essentially identical (twin) units consisting of 390 MW GE
turbine-generators and Combustion Engineering (CE) boilers. Unit 30 consists of a 972 MW Allis
Chalmers (a.k.a. "Big Allis") steam turbine generator and two half-sized CE gas and oil fired boilers.
Originally constructed as a coal-fired facility, coal operations at Ravenswood ceased by 1969 and
the facility was modified to burn oil and natural gas. The Ravenswood site also includes the gas
turbine complex that provides an additional 415 MW of power. As an existing power site, the
Ravenswood Cogeneration Facility site represents an ideal site from the perspective of existing
infrastructure, including the ability to utilize the existing steam supply line that runs beneath the East
River to steam users in Manhattan. As such, no alternative site is considered as desirable for the

proposed Project.

Although KeySpan Energy owns other generation facilities in New York State, the proposed site is
considered superior by virtue of its current use, the available acreage, and the ability to utilize the
infrastructure attendant to Ravenswood Units 10, 20 and 30 and the 17 existing turbine peaking
units. The proposed Project has been sited and designed to minimize visual impacts to the
surrounding area and region. The proposed siting places the proposed facility immediately adjacent
to existing power station development on previously disturbed land, thereby minimizing potential
visual intrusion and eliminating visual impacts to greenfield areas.
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5.3.2.3 Environmental Considerations

The use of modern combined cycle technology, as represented by the selected turbine, inherently
promotes the efficient utilization of fuel for electric generation. The Ravenswood Cogeneration
Facility has been designed to meet the objective of providing environmentally safe electricity.
KeySpan Energy believes that the project meets and exceeds environmental commitments for the

following reasons;

. The use of an SCR system as LAER for control of NO,;

. The use of an oxidation catalyst to control CO and VOC;
. Utilization of aqueous ammonia as opposed to anhydrous ammonia for the SCR system;
. The use of clean burning natural gas and low-sulfur kerosene to minimize impacts of SO,

and PM-10 (emissions of PM-10 are minimized since less sulfur is available to react and
form ammonia bisulfate particulate); and

. The use of of an inherently clean firing turbine that, by design, has very low emissions of
VOC and CO across proposed operating load ranges.

5.4  Public Need for the Project

Public agencies and private corporations, in their consideration of specific proposals to address
growing demands for electrical energy, must evaluate a number of associated needs. Foremost
among these are the need to ensure system efficiency and reliability, the need to generate or supply
power at a reasonable cost, and the need to provide the required power in an environmentally
responsible manner.

A number of features, each of which will be promoted through development of the Ravenswood
Cogeneration Facility, affect the efficient and reliable supply of power to the electrical system. One
important factor, particularly during periods of high demand, is the availability of backup capacity
to mitigate potential power disruptions or emergency situations. The development of new capacity
with peaking capability will provide for this flexibility of response and promote system reliability.

Another factor contributing to system reliability is the siting of sources of supply and associated
transmission facilities in proximity to demand centers. Siting of generating capacity near the users
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minimizes the inherent losses during transmission.

Use of modern combined cycle technology promotes the efficient utilization of fuel for electric
generation. Increasing fuel efficiency favorably affects the cost of generating electricity and reduces
environmental impacts associated with other generation methods such as coal-fired or residual oil-
fired plants. The proposed Ravenswood Cogeneration Facility has been designed to meet the
objective of providing reliable, efficient, economical and environmentally safe electricity. Use of
combined cycle technology to convert natural gas to electrical energy represents an important
contribution to the region’s current and future energy needs.

5.5  Benefits of the Proposed Facility

The purpose of the proposed 250 MW Ravenswood Cogeneration Facility is to provide economical,
reliable, efficient and environmentally safe electricity to residents of southeastern New York and the
surrounding region. According to documents published by the New York State Department of
Public Service (NYSDPS), New Yorkers have been paying electric prices well above the national
average. In addition, according to the New York State Energy Research Development Authority’s
Patterns and Trends, New York State Energy Profiles: 1982-1996, the average cost per kilowatt hour
for residential customers in 1996 was 14.1 cents compared to the average of 8.4 cents for the entire
country. In addition to higher residential rates, it has been suggested that high electric rates have been
a factor hindering economic development, causing businesses to leave the state, or not to locate or
expand in New York, potentially resulting in the loss of jobs.

The New York Public Service Commission (NYPSC or Commission) regulates privately-owned
electric, cable, gas, steam, telecommunications, and water utilities in New York State. The
commission’s mandate is to ensure that consumers receive safe and reliable utility service at
reasonable rates with the least adverse effect on the environment.

On May 20, 1996, the Commission issued Opinion No. 96-12 which established the framework for
a competitive electric industry in the State of New York. The goal of the Order was reduced prices
through an "open and fair" retail marketplace with increased consumer choice of electric providers.
The Commission stated:

...there should be effective competition in both the generation and energy
services sectors. We expect enough players to participate so that no single
provider of service dominates the market as a whole or any part of it, controls
the price of electricity, or limits customer options. An effective market
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requires many buyers and sellers.

The proposed Ravenswood Cogeneration Facility will provide competitive electric generation and
improve reliability of power generation and supply within the region. Power demand within the
region is rising faster than the ability of the region’s power systems to generate and deliver it.
During July, 1999, the three major power pools in the Northeastern United States (the New York
Power Pool, the New England Power Pool, and the Pennsylvania-J ersey-Maryland Interconnection)
set records for demand. The pools are reported to have much less generating capacity in reserve than
optimally desired. Such reserves are required to allow the power systems to absorb unexpected
problems such as the loss of generating power or downed transmission lines without resorting to
voltage reduction or rolling blackouts. The proposed Ravenswood Cogeneration Facility will assist
in addressing the situation and result in improved system reliability.

The Ravenswood Cogeneration Facility will bring a number of economic benefits to the residents
of New York City. Besides improving the efficiency with which citizens of New York meet their
energy needs, the beneficial economic impacts include:

. The proposed Ravenswood Cogeneration Facility will pay substantial taxes associated with
improvements to the property, sales taxes on locally purchased iteras supporting the
operation of the facility, and income taxes. These taxes will benefit the local school district,
New York City, and the State of New York.

. Construction of the Ravenswood Cogeneration Facility will employ an average workforce
of 250 to 300 employees, during an 18-month construction period. The estimated
construction-related cost of the facility is in excess of $100 million including labor benefits,
overhead and taxes, and the purchase of local supplies, services and consumables. The
Ravenswood Cogeneration Facility will have a minimal impact on the municipal services
supported by the tax dollars it pays.

. The proposed Ravenswood Cogeneration Facility will employ approximately 25 permanent,
highly skilled jobs with a substantial payroll.

. The proposed Ravenswood Cogeneration Facility will have a yearly operating and
maintenance budget of approximately $8 million.

. The proposed Ravenswood Cogeneration Facility results in a net environmental impact far
less than the impacts associated with the equivalent power that would need to be generated

from existing power stations that are less efficient or do not fire clean fuels.

. Emissions of all criteria pollutants meet federal and state air pollution requirements, as
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presented in Section 3 of this document.

5.6 Conclusions of Analysis

Based upon arguments presented above, the net public gain resulting from the proposed project far
exceeds anticipated impacts associated with the construction and operation of the Ravenswood

Cogeneration Facility.
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TABLE 5-1
RAVENSWOOD COGENERATION FACILITY
CALCULATION OF REQUIRED OFFSETS

Non-Attainment Pollutant Potential Proposed Offset | Required Offsets
Emissions (TPY) Ratio (Rounded Up)

Nitrogen Oxides 142 1.3:1 185

Volatile Organic Compounds 99.2 1.3:1 129




6.0 TITLE IV SULFUR DIOXIDE ALLOWANCE REQUIREMENTS

Based upon the regulatory impact analysis presented in Section 3 of the PSD Application, the facility
is required to obtain SO, allowances in order to comply with the requirements of the Acid Rain
regulations as presented in 40 CFR 72 and 40 CFR 73.

6.1 Calculation of SO, Allowances Required

Atthe end of each operating year, affected emission units must hold in their compliance subaccounts
a quantity of allowances equal to or greater than the amount of SO, emitted during that year. To
cover their emissions for the previous year, such units must finalize allowance transactions and
submit them to U.S. EPA by January 30 to be recorded in their unit accounts. The amount of
emissions is determined in accordance with the monitoring and reporting requirements described in
the 40 CFR 75 CEM rules.

After the January 30 deadline and the recording of the final submitted transfers, U.S. EPA deducts
allowances from each unit's compliance subaccount in an amount equal to its SO, emissions for that
year. If the unit's emissions do not exceed its allowances, the remaining allowances are carried
forward, or banked, into the next year's subaccount, which then becomes the current compliance
subaccount. If a unit's emissions exceed its allowances, the unit must pay a penalty and surrender
allowances for the following year to U.S. EPA as excess emission offsets. Unless otherwise provided
in an offset plan, U.S. EPA deducts allowances from the compliance subaccount in an amount equal

to the excess emissions.

Ravenswood Cogeneration Facility will be required to obtain SO, allowances based upon the annual
SO, emissions from the facility. Therefore, based upon potential emission calculations presented
in Section 2 of the application, the facility will be required to purchase no more than 104 allowances

per year.
6.2 Sources of Allowances

Allowances may be bought, sold, and traded by any individual, corporation, or governing body,
including brokers, municipalities, environmental groups, and private citizens. The primary
participants in allowance trading are officials designated and authorized to represent the owners and
operators of electric utility plants that emit SO,. Other potential participants are utility power pools,
or groups of units choosing to aggregate some or all of the allowances held by the individual units
within the pool. The parties involved in the pool determine the details of these allowance-pooling
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arrangements.

Units that began operating in 1996 or later (such as the proposed Ravenswood Cogeneration Facility)
will not be allocated allowances (a source that was operational during the program baseline period
was provided allowances as a Phase I unit). Instead, they will have several options for obtaining
allowances. Acid Rain program affected sources may purchase allowances from the open market
or from the U.S. EPA auctions and direct sales to cover their annual SO, emissions; sources with
multiple facilities may also opt to transfer allowances from one facility to another. KeySpan Energy
plans to do the latter and will utilize allowances provided to, or generated from, existing KeySpan
Energy facilities to offset actual SO, emissions from the proposed Ravenswood Cogeneration

Facility.
6.3 Phase IT Acid Rain Permit Application

A completed application for a Phase II Acid Rain permit is included as Appendix E.
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7.0 ASSESSMENT OF AIR QUALITY IMPACTS
7.1 Introduction and Summary

The proposed Ravenswood Cogeneration Facility represents a new major source that will have
potential annual emissions greater than the significant emission rates under 40 CFR 52.21 (b)(23) for
CO, SO,, NO,, and PM-10; therefore, an air quality dispersion modeling analysis is required (see
Table 3-2). The purpose of the air quality analysis is to demonstrate that the National Ambient Air
Quality Standards (NAAQS) would not be exceeded due to the proposed facility emissions.
However, the New York City area is designated non-attainment for CO; thus, the proposed facility
must comply with the NSR non-attainment regulations for CO. The NSR non-attainment regulations
require that the proposed facility demonstrate that the CO significant impact concentrations (SICs)
will not be exceeded. Because New York County, which borders the existing Ravenswood
Generating Station, is non-attainment for PM-10, the proposed facility must also comply with the
NSR non-attainment requirements for impacts within that county. Namely, the maximum modeled
PM-10 concentrations from the proposed facility must be less than the PM-10 SICs.

The facility is also required to demonstrate compliance with the PSD Class II increment levels.
Because the proposed' facility triggers PSD review, additional analyses for impacts on soils,
vegetation, and visibility for the surrounding area are also required. Another PSD requirement, for
urban areas, is a “point-in-space” or “flagpole” receptor analysis to determine the maximum impacts
on the numerous high rise buildings throughout the surrounding area for comparison to the SICs and
NAAQS.

The PSD and NSR non-attainment modeling analyses also evaluated impacts at “special receptors”.
These receptors represent sensitive area such as schools, hospitals, and other community facilities
in the area surrounding the proposed facility.

Results of the PSD and NSR non-attainment air quality analyses indicate that the proposed facility
will have an insignificant impact on the surrounding air quality (i.e., the maximum modeled impacts
were less than the SICs). Hence, no further analyses were required as the NAAQS and PSD Class
II increment levels will not be threatened by the proposed facility. Additional analyses are also
included to demonstrate that the impacts on the surrounding soil, vegetation, and visibility from the
proposed facility will also be insignificant.

The flagpole receptor analysis demonstrated that the proposed facility will have maximum modeled
concentrations on the high rise buildings that are less than the SICs for all pollutants. Thus, the
maximum modeled concentrations are well below the NAAQS.
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7.2 Modeling Methodology

Modeling was performed consistent with the procedures found in the U.S. EPA documents;
Guideline on Air Quality Models (Revised) (U.S. EPA, 1999), New Source Review Workshop
Manual (Draft) (U.S. EPA, 1990), and Screening Procedures for Estimating the Air Quality Impact
of Stationary Sources (U.S. EPA, 1992). A detailed discussion on the modeling methodology which
was used for the air quality analysis contained in the Dispersion Modeling Protocol submitted to
NYSDEC on June 9, 2000 and approved on July 27, 2000.

As described in the dispersion modeling protocol and pursuant to U.S. EPA guidance, the following
methodology was incorporated into the assessment:

. Screening of plant operation scenarios with sequential modeling to identify the worst-case
to be used for subsequent modeling, if necessary;

. Determination of the project area of impact (if any) in simple terrain areas with sequential
modeling; and '

. Determination of the project area impact (if any) in intermediate and complex terrain areas
using a screening level analysis.

Specifically, results of the screening of plant operation scenarios with sequential modeling to identify
the worst-case operating conditions were compared to the SICs established in the NSR regulations.
The results were less than the SICs, thus there were no areas of impact and no subsequent modeling
(i.e., PSD Class Il increment and NAAQS analyses) was required.

Similarly, results of the screening of plant operation scenarios with sequential modeling for the
flagpole receptors to identify the worst-case operating conditions were compared to the SICs
established in the NSR regulations. The results were less than the SICs; and therefore, well below
the NAAQS as required.

7.3 Surrounding Area and Land Use

The proposed project site, shown in Figure 2-2 , is a 2.5-acre, paved parking area located next to
KeySpan’s existing Ravenswood Generating Station. The proposed site is located within KeySpan’s
27.6 acres of property, including an area leased by Con Edison in which their steam generating plant,
Boiler “A” House, is located. Con Edison has used the Ravenswood site since the early 1960’s for
the generation of electricity and steam. KeySpan completed acquisition of Con Edison’s electric
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generating facilities at Ravenswood, including the 1,753 MW Ravenswood Units 10, 20 and 30, and
the 415 MW gas turbine complex, in mid-1999. The proposed project will take advantage of the
unique opportunities provided by the existing facilities and interconnections at the Ravenswood
Generating Station including natural gas supply, electric transmission, steam transmission, fuel
storage, and water intake and discharge facilities.

The proposed facility is located at approximately 40° 45' 53" North Latitude, 73° 56' 44" West
Longitude. The approximate Universal Transverse Mercator (UTM) coordinates of the facility are:
589,000 meters east, 4,512,381 meters north, in Zone 18.

The project site is located along the East River in the Long Island City section of Queens Borough.
The site is immediately adjacent to the river and only a few feet above sea level. To the west, across
the East Channel, is Roosevelt Island and further west across the West Channel is Manhattan (at the
approximate location of 69" Street). To the north are the Astoria Section of Queens and the south
reaches of Bronx Borough across the Hell Gate Channel. To the east is the Ravenswood section of
Queens; La Guardia Airport is located approximately 5.2 km (3.2 miles) to the east-northeast
(distances are from the site to the Marine Air Terminal located on the western portion of La Guardia
Airport). The northern boundary of Kings County and Brooklyn Borough is 2.5 km (1.5 miles) to
the south. Terrain within 6.0 km (3.8 miles) of the site is relatively flat with elevations limited to 80
feet or less, with the exception of several higher hills to 140 feet in northern Manhattan.

Beyond 6 km (3.8 miles), terrain remains below stack top (approximately 415 feet above sea level)
throughout Brooklyn and Queens Counties. It is not until the Hudson River is crossed that elevated
terrain (above stack top) is first encountered in the Palisades region of New Jersey. Terrain above
stack top is first reached in the Palisades approximately 15 km (9.3 miles) to the north-northwest of
the project site. Thereafter, only in a 1-kilometer-wide band of terrain that is the Palisades does the
terrain consistently exceed stack top. This band stretches north-northeast parallel to the Hudson
River from a distance of 15 km (9.3 miles) from the site and beyond. Another area of elevated
terrain is noted 16 km (10 miles) and beyond to the north and northeast of the site in the areas of
Mount Vernon, Yonkers and the northern Bronx. However, elevations within this terrain area
remain below stack top. Further out (beyond 16 km) the range of the modeling, terrain exceeds stack
top in northern Westchester County (terrain to 800 feet) and in Staten Island (at just over 400 feet).

The land uses nearby and adjacent to the Ravenswood site include residential (Queensbridge Houses
and Ravenswood Houses in Queens and residential development on Roosevelt Island), industrial and
warehousing (on the opposite side of Vernon Boulevard, between 40" and 36" avenues), and public
recreation (Queensbridge Park and Roosevelt Island). The area within one mile of the proposed
project site also includes most of the Long Island City area of Queens including a portion of the
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Hunters Point area, Roosevelt Island, and a portion of the Upper East Side in Manhattan. Roosevelt
Island and the area of Manhattan within one-mile of the proposed project site is predominantly

residential.

A land use classification analysis was performed to determine whether urban or rural dispersion
parameters should be used in quantifying ground-level concentrations. The analysis conformed to
the procedures contained in the A.H. Auer paper "Correlation of Land Use and Cover with
Meteorological Anomalies" (Auer, 1978). This procedure was followed by visually determining the
uses of various industrial, commercial, residential, and agricultural/natural areas within a three
kilometer radius circle centered on the proposed site in order to assess the land use around the
Ravenswood Cogeneration facility. Essentially, if more than 50 percent of the area within this
circle is designated I1, 12, C1, R2, and R3 (industrial, light industrial, commercial, and compact
residential), urban dispersion parameters should be used; otherwise, the modeling should use rural
dispersion parameters.

Approximately 32 percent of the area surrounding the facility is commercial (C1 according to the
Auer classification technique), another 31 percent is compact residential (R2/R3), and 13 percent is
considered industrial/light industrial. All three of these land uses are considered urban. Water
surfaces cover approximately 14% of the area with metropolitan natural making up the remaining
10%. Water surfaces and metropolitan natural land uses are considered rural. Thus a total of 76%
of the land use surrounding the proposed facility is classified as urban. Therefore, the urban
dispersion coefficients were used for the air quality modeling analysis. The land use analysis is
presented in more detail in Appendix G.

7.4 Model Selection and Inputs

The Industrial Source Complex Short-Term (ISCST3, Version 00101) and SCREEN3 (Version
96043) models were was used to assess the air quality impact from the proposed Ravenswood
Cogeneration Facility. ISCST3 Version 00101 was made available for general use by the U.S. EPA
Office of Air Quality Planning and Standards (OAQPS) on April 27, 2000. Throughout this
application, "ISCST3" refers to version 00101 unless otherwise specified. The ISCST3 model was
applied in accordance with the recommendations made in U.S. EPA's Guideline on Air Quality
Models (Revised) (U.S. EPA, 1999).

The ISCST3 model is a Gaussian plume model capable of calculating impacts in simple (below stack
top), intermediate (above stack top and below final plume rise), and complex (above final plume
rise) terrain. However, according to the U.S. EPA’s Guideline on Air Quality Models (Revised
(U.S. EPA, 1999), the ISCST3 model can only be used to calculate impacts in intermediate and
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complex terrain if on-site meteorological data for one continuous year or more is available. Because

‘ KeySpan Energy does not have one year of on-site meteorological data for the existing site, the
ISCST3 model was only used to determine impacts in simple terrain (Impacts in intermediate terrain
were also calculated using the simple terrain algorithms).

Because terrain rises above the proposed stack height for the turbine (i.e., intermediate terrain) and
potentially above the height of the turbine final plume rise (i.e., complex terrain), the Valley mode
of the SCREEN3 model was used to assess pollutant impacts in the intermediate and complex terrain

arcas.

If the impacts in areas of intermediate and complex terrain were greater than the simple terrain
impacts or greater than the SICs, then a more refined complex terrain model, such as CTSCREEN
would have been used. However, the impacts in intermediate and complex terrain were less than the
simple terrain impacts and less than the SICs for all pollutants; therefore, no further complex terrain

modeling was necessary.

The ISCST3 model includes various input and output options. The model was applied using
regulatory default options. These included the following:

. . Stack Tip Downwash. U.S. EPA recommends this option for use in regulatory applications.
When this option is implemented, a height increment is deducted from the physical stack
height before computing plume rise, as recommended by Briggs (1974). The height
increment to be deducted depends upon the ratio of stack exit velocity to wind speed and is
equal to 2d [1.5 - v/u], where v, is the stack exit velocity, u is the wind speed, and d is the
inside stack diameter. If v/u is greater than 1.5, the height increment is zero.

. Final Plume Rise. With this option, final plume rise is used for calculating the plume height
to be used in estimating ground-level concentrations at all receptors. Gradual plume rise is
used for stacks below GEP height and for assessment of impacts at flagpole receptors. U.S.
EPA also recommends use of this option for regulatory applications.

. Buoyancy-Induced Dispersion. This option causes modifications to the dispersion coefficient
(o, and o,) calculations that account for enhanced dispersion due to turbulence caused by
plume buoyancy (Pasquill, 1976). This results in a simulated plume with greater horizontal
and vertical extent than would be simulated considering dispersion from ambient turbulence
only. This option is applied only near the source, before the plume reaches its final height.
. It is a recommended option for regulatory applications.
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. Vertical Potential Temperature Gradient. The vertical potential temperature gradient is used
to calculate the stability parameters used in plume rise equations for stable conditions.
Default values appropriate for rural applications were used in the ISCST3 modeling.

. Wind Profile Exponents. ISCST3 uses a power-law extrapolation of wind speeds from
measurement height to plume height. Default values appropriate for rural applications were
used in the ISCST3 modeling.

. Decay. An exponential decay term may be included in ISCST3 modeling to simulate
removal processes. The decay coefficient may be universally applied to all calculations or
entered with meteorological data on an hourly basis. No decay was applied in this analysis.

. Wake Effects. Building wake effects may be simulated using procedures suggested by Huber
and Snyder (1976) and Huber (1977). When the stack height is less than the building height
plus one half the lesser of the building height or width, wake effects are simulated using
procedures suggested by Schulman and Hanna (1986) and based on the work of Scire and
Schulman (1980). Direction-specific wake effects were used in ISCST3.

. Calm Processing. The calm processing option was implemented and calm conditions were
handled according to methods developed by the U.S. EPA. When a calm is detected in the
meteorological data, or the data are missing, the concentrations at all receptors are set to zero,
and the number of hours being averaged is never less than 75 percent of the averaging time.

Urban dispersion coefficients and terrain heights for each receptor were also input to the ISCST3 and
SCREEN3 model.

7.4.1 Source Parameters and Emission Rates

The Ravenswood Cogeneration Facility will consist of one GE Frame 7FA combustion turbine with
a nominal net power output of 171 MW, a supplementary fired (duct burner), HRSG, and a steam
turbine generator with a net power output of approximately 90 MW. The majority of the steam
created in the HRSG will be used to drive the steam turbine generator, with a portion being sold to
Con Edison. SCR will be used to control NO, emissions and an oxidation catalyst will be used to
control CO emissions. Steam leaving the steam turbine will be returned to a condenser, which will
be cooled via the existing once-through cooling system. The total nominal electrical power from the
cogeneration facility will be approximately 250 MW.
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The Ravenswood Cogeneration Facility is proposing to utilize natural gas as the primary fuel and
up to 30-days of kerosene as the back-up fuel for the combustion turbine. Each fuel will be fired
separately (i.e., there will be no co-firing or fuel mixing) and the duct burner will only fire natural
gas. The natural gas is assumed to have a Higher Heating Value (HHV) of approximately 1,000
Btu/standard cubic foot (SCF) and is assumed to contain 2.5 grains of sulfur per 100 SCF on an
annual average basis. The kerosene is assumed to have a HHV of 135,000 Btu/gallon and is
assumed to contain 0.04% sulfur by weight.

The maximum heat input for the GE Frame 7FA turbine at -5 degrees Fahrenheit (°F) ambient
temperature is 2,028 mmBtwhr, HHV, while firing kerosene. Because turbine performance and
emissions are affected by ambient temperature and since performance increases during lower
temperatures, an evaporative cooler will be used to cool the inlet air during the warmer seasons.
Exhaust gas from the turbine will be exhausted through the supplementary fired (duct burner) HRSG
and to the atmosphere through a 400-foot stack. The duct burner will have a maximum rated
capacity of 580 mmBtu/hr, Lower Heating Value (LHV) or 644 mmBtwhr HHV and will only fire
natural gas.

The facility will operate on an economic dispatch mode wherein electricity will be provided to the
New York Independent System Operator (NY ISO) on an on-demand basis, but will be designed to
operate on a continuous basis. Due to the dispatchable nature of the facility operation, periods of
part load operation and multiple startups/shutdowns per week could occur. KeySpan Energy
anticipates that the proposed Ravenswood Cogeneration Facility will operate at a “base load”
exceeding 80% capacity. However, the turbine may operate at maximum capacity (100% load) and
part load, as low as 50% capacity. Therefore, the load screening analysis for the turbine will
determined impacts for the turbine operating at 50%, 75%, and 100% load conditions. These
conditions represent the minimum, midpoint, and maximum operating loads. Because the
performance of combustion turbines varies with ambient temperature, the three turbine operating
loads were modeled for three ambient temperatures (-5°F, 54.6°F, and 100°F). These ambient
temperatures were agreed upon with NYSDEC and represent minimum, average, and maximum
design point temperatures for the site area. Thus, nine operating scenarios were modeled for each
fuel type to reflect the turbine operating at three different loads and three different ambient
temperatures.

When the turbine is firing at 100% load, a duct burner may be fired at maximum load. The duct
burner is natural gas fired only; however, it may be fired when the turbine is firing natural gas or
kerosene. Therefore, three additional operating scenarios were modeled for each turbine fuel type
to account for duct firing when the turbine is operating at 100% at the three ambient temperatures.
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In addition to the duct burner, the turbine will be equipped with an evaporative cooler to reduce the
temperature of the inlet air to the turbine. The evaporative cooler will only be used when the turbine
is operating at 100% load (with and without the duct burner operating) and the ambient temperature
1s greater than 45°F. Thus, four more operating scenarios were modeled for each turbine fuel type
to include the exhaust characteristics and emissions from the turbine (with and without the duct

burner operating).

A total of 16 operating scenarios were modeled for each of the turbine fuel types (natural gas and
kerosene). Exhaust characteristics of the turbine stack for all 32 operating scenarios are provided
in Table 7-1. Table 7-2 presents the potential emission rates for each of the operating scenarios.

7.4.2  Good Engineering Practice Stack Height Analysis

The U.S. EPA provides specific guidance for determining GEP stack height and for determining
whether building downwash will occur in the Guidance for Determination of Good Engineering
Practice Stack Height (Technical Support Document for the Stack Height Regulations), (EPA-450/4-
80-023R, June, 1985). GEP is defined as "the height necessary to ensure that emissions from the
stack do not result in excessive concentrations of any air pollutant in the immediate vicinity of the
source as a result of atmospheric downwash, eddies, and wakes that may be created by the source

itself, or nearby structures, or nearby terrain "obstacles".

The GEP definition is based on the observed phenomenon of atmospheric flow in the immediate
vicinity of a structure. It identifies the minimum stack height at which significant adverse
aerodynamics (downwash) are avoided.

The U.S. EPA GEP stack height regulations specify that the formula GEP stack height is calculated
in the following manner:

Heer =  Hp+1.5L

where: Hg = the height of adjacent or nearby structures, and
L the lesser dimension (height or projected width of the adjacent

or nearby structures)

The Ravenswood Cogeneration facility will be designed with a single exhaust stack. The
preliminary site layout indicates that the stack will be located within the downwash zone caused by
the proposed and existing power plant structures at the Ravenswood site. The controlling structure
for the proposed stack will be the proposed air-cooled condenser, which will be located on top of the
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proposed turbine building. The air-cooled condenser and turbine building have a combined height
of 215 feet above grade level and would result in a GEP stack height of 537.5 feet above grade level.
However, KeySpan plans to construct a 400-foot stack for the turbine. This stack height has been
reviewed to ensure that the stack is at a height sufficient to allow the plume to escape the downwind,
turbulent “cavity” zone (extending to roughly 1.5 times the height of the controlling structure) caused
by the proposed air-cooled condenser on top of the turbine building. In this case the cavity height
is 322.5 feet (1.5 times the air-cooled condenser and turbine building height). As such, the
(preliminary) stack height of 400 feet above grade is sufficient to keep the plume out of the cavity.

Because a non-GEP stack will be constructed for the proposed turbine, direction-specific building
downwash parameters were included in the modeling analyses for the proposed turbine. The U.S.
EPA approved Building Profile Input Program (BPIP - version 95086) was used to determine the
directionally dependent building dimensions for input to the ISCST3 model. Table 7-3 presents the
GEP stack height analysis and Table 7-4 presents the directional building dimensions used in the
ISCST3 modeling analysis. A detailed plot plan of the proposed facility has been provided in Figure
2-2; an elevation view of the facility is provided in Figure 2-3.

7.4.3 Meteorological Data

La Guardia airport is the closest National Weather Service station (NWS Station 14732) that
provides publicly available meteorological data for modeling purposes. La Guardia Airport is
located in Queens County, New York City, south of the East River on the Long Island Sound and
is situated 5.2 km (3.2 miles) east-northeast of the project site. La Guardia Airport data are
considered representative of site conditions as terrain features and proximity to major water bodies
(which influence local climate) are nearly identical. A five year database, representing the years
1991 to 1995, was used in the modeling. Note that manual data collection ended in 1995 at La
Guardia Airport; data are currently collected using automated means which do not allow for the
proper calculation of atmospheric stability.

Twice-daily mixing height data collected at the U.S. Department of Energy’s Brookhaven National
Laboratory site (NWS station 94703) and Atlantic City Airport (NWS station 93755) were also used
in the modeling assessment. Two stations were required to complete the five year record because
data collection at Atlantic City, located 103 miles south-southwest of the project site, was terminated
in August 1994 with the Brookhaven Laboratory site assuming responsibility at that time. The
Brookhaven Laboratory site is located approximately 56 miles to the east, in Suffolk County
approximately midway between the north and south shores of Long Island. Brookhaven is the
nearest location where upper air data is currently collected relative to the project site and is very
much representative of upper air conditions at the project site as both are influenced by the same
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continental/coastal features. Based upon review of summarized mixing height data for 62 upper air
stations in the United States, which was prepared by Holzworth (Holzworth, 1972), it was concluded
that Brookhaven and Atlantic City mixing height data are both representative of site conditions.

7.4.4 Receptor Grid
7.4.4.1 Basic Grid

A polar receptor grid was developed that extended from the proposed turbine stack out to a distance
of 15 km. Receptors were placed on radials every 10 degrees from 10 degrees to 360 degrees
(north). The receptors were spaced every 100 meters out to 2 km, every 250 meters from 2 km to
5 km, and every 1 km from 5 km to 15 km along the radials. Any receptors located along these
radials that were located within the Ravenswood Generating Station fenceline were removed from
the analysis, as this area is precluded from public access. In addition to the polar grid, receptors were
placed along the KeySpan fenceline every 25 meters and at identified special receptors.

Because of the surrounding terrain features, terrain heights were input to the ISCST3 model for each
receptor. Receptors were assigned the maximum terrain height within the area centered on the
receptor location and extending one-half the distance to the adjacent receptors in all directions.
Elevation data for the basic grid were obtained from U.S. Geological Survey topographic maps of
the study area and CD-ROM 3-arc second digital elevation data. Figures 7-1 and 7-2 depict the
receptor grid used to locate the maximum ground-level concentrations for each pollutant.

7.4.4.2 Maximum Impact Area Grid

Modeling results, discussed in Section 7.5, indicated that the maximum concentrations for all
pollutants were located within the 100 meter spaced receptor area. As such, no further refinement
of the receptor grid was required.

7.4.4.3 Flagpole Receptors

Pursuant to the requirements of the NYCDEP, a list of flagpole receptors was developed for
inclusion into the modeling. The list included those flagpole receptors already established by the
NYCDERP (i.e., landmark buildings such as the World Trace Center, United Nations Building, and
Empire State Building) as well as those included as a result of a field survey conducted by the
applicant. The field survey included the following areas:

. Randalls Island;
. East Side of Manhattan - east of 1* Avenue, south of 125" Street, north of 42™ Street;
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. North Brother Island,

. Roosevelt Island;

. Southern Bronx - southeast of I-278 from East 132™ to East 141* Streets, Barry Road, Oak
Point Avenue, and the area bounded by Tiffany, East Bay and Halleck; and

. Western Queens - north of I-495, west of Jackson and 31% north of I-278, west of Steinway.

The area extends an approximate minimum distance of 4 km from the project area to an approximate
maximum distance of 8 km from the project area. However, inclusion of the landmark receptors
extends the maximum distance much farther. As was previously noted, modeling was performed
using the gradual plume rise option consistent with regulatory guidance. Appendix H contains the
list of building locations and heights used in the analysis.

To account for any possible open windows or balconies on the buildings, half the building height
was modeled with a flagpole receptor along with the top of the building. If the maximum modeled
concentration had been determined to be at half the height of the building, then a more refined set
of flagpole receptors would have been used over the entire height of the building. However, all the
pollutant-specific maximum modeled concentrations were located at the top of the buildings;
therefore, no refinement of the flagpole receptors was conducted.

7.4.4.4 Special Receptors

A list of special receptors was developed for inclusion into the modeling analysis. USGS
topographic maps were reviewed for the area immediately surrounding the project site and noted
special receptors (hospitals, schools and other community facilities) were identified. Information
for these receptors included the name of the facility, elevation of the terrain above sea level, distance
and direction from the Ravenswood Cogeneration Facility and UTM location. Table 7-5 identifies
the special receptors included in the modeling as well as the receptor information obtained from the
topographic maps (i.e., elevation, UTM location, etc.).

7.5  Modeling Results

Modeling was conducted to assess impacts of the proposed facility and demonstrate that it would not
cause an exceedance of the NAAQS or PSD increments in the attainment areas. For the CO and PM-
10 non-attainment areas, the proposed facility had to demonstrate that it would result in insignificant
PM-10 impacts in New York County and insignificant CO impacts in Queens County. As previously
discussed, the modeling was performed for both ground-level and flagpole receptors.
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Results of these analyses are presented in following sections. All modeling input and output files
used to conduct these analyses have been included electronically on CD-ROM. Copies of this CD-
ROM are contained in Appendix J in copies of the PSD Air Permit Application sent to Mr. Leon
Sedefian (NYSDEC) and to Mr. Steven Riva (U.S. EPA).

7.5.1 Ground-Level Results
7.5.1.1 Simple Terrain

To determine the worst-case operating scenario for the proposed turbine/HRSG, a load analysis was
conducted for four operating loads (50%, 75%, 100%, and 100% with duct burner), three ambient
temperatures (-5°F, 54.6°F, and 100°F), and two fuel types. An additional eight operating scenarios
were included in the load analysis to account for the operation of the evaporative coolers when the
ambient temperature exceeds 45°F and the turbine is operating at 100% load (with and without the
duct burner). Thus, a total of 32 scenarios were modeled in the load analyses for the proposed

project.

The worst-case turbine/HRSG operating scenarios (i.e., operating scenarios which yielded the
maximum modeled concentrations) for the ground-level receptors were: scenario 23 (turbine firing
kerosene at 100% load with duct burner firing natural gas and evaporative cooler at 54.6°F) for 1-
hour CO impacts and scenario 17 (turbine firing kerosene at 100% load with duct burner firing
natural gas at -5°F) for 8-hour CO, 3-hour, 24-hour and annual SO,, 24-hour and annual PM-10, and
annual NO, impacts.

The maximum ground-level concentrations were located within the area of 100 meter spaced
receptors; therefore, no refined receptor grids surrounding each of the maximum locations were
necessary. Results of the turbine/HRSG load analysis for ground-level receptors are shown in Table
7-6. The table shows that maximum concentrations of all pollutants for all averaging periods are less
than their respective SICs. Complete results of the turbine/HRSG load analysis for ground-level
receptors are presented in Appendix 1.

7.5.1.2 Complex Terrain

The complex terrain analysis consisted of modeling the same 32 operating scenarios as in the simple
terrain analysis using the Valley mode of the SCREEN3 model. The nearest area of terrain
exceeding the elevation of the proposed stack top (415 ft above MSL) is located approximately 25
km from the facility. Receptors were input to the SCREEN3 model at distances of 25, 30, 35, 40,
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45, and 50 km from the proposed stack. Elevations for these receptors were obtained from the USGS
3-arc second CD-ROM. Polar rings were created at these distances from the proposed stack and the
maximum elevation, regardless of direction, along each polar ring was input to the SCREEN3 model
for that distance. The following table presents the distance and maximum elevation input to the
SCREEN3 model.

Distance from the KeySpan
Ravenswood Cogeneration Maximum Elevation |
Facility (km) (ft)
25 499
30 699
35 801
40 801
45 984
50 1158

Results of the complex terrain analysis indicate that the proposed facility will have insignificant air
quality impacts in complex terrain areas. Table 7-7 shows the maximum results of the complex
terrain analysis. Results for each of the operating scenarios have been included in Appendix I. The
worst-case operating scenarios (i.e., operating scenarios which yielded the maximum modeled
concentrations) for the complex terrain analysis were scenario 23 (turbine firing kerosene at 100%
load with duct burner firing natural gas and evaporative cooler at 54.6°F) for 1-hour and 8-hour CO
impacts and scenario 17 (turbine firing kerosene at 100% load with duct burner firing natural gas at
-5°F) for 3-hour, 24-hour and annual SO,, 24-hour and annual PM-10, and annual NO, impacts.

Because the turbine/HRSG load analyses resulted in insignificant impacts in both simple and
complex terrain, no further modeling is required for the proposed Ravenswood Cogeneration
Facility. Additionally, all modeled pollutant concentrations are less than their respective de minimis
monitoring levels which confirms the preliminary modeling results submitted with the pre-
construction ambient monitoring exemption request, which was submitted to Region II of the U.S.
EPA and NYSDEC and approved in a March 27, 2000, letter from U.S. EPA Region II.

7.5.2 Flagpole Receptor Results

A load analysis was also conducted for flagpole receptors for each of the potential turbine/HRSG
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operating scenarios. Results of the load analysis indicate that scenario 17 (one turbine firing
kerosene at 100 % load with duct burner firing natural gas at -5°F) was the worst-case operating

scenario for all pollutants and averaging periods.

All of the maximum modeled concentrations were located at the top of the buildings; thus, no
refinement of the flagpole receptors was done. Table 7-8 presents the results of the load analysis for
the flagpole receptors. As shown in Table 7-8, the maximum modeled concentrations of all
pollutants for all averaging periods are less than their respective SICs; and therefore, well below the
pollutant-specific NAAQS. Appendix I includes the complete results of the load analysis for the
flagpole receptors.

76  PSD Additional Impacts Analysis

The following sections present the results of the additional analyses required under the PSD
regulations. The additional analyses included the determination of facility impacts to soils and
vegetation, impacts to visibility, and impacts to industrial, commercial and residential growth.
The results presented below satisfy the requirements of the PSD program. Additional requirements
that were raised as part of the Article X process can be found in the Article X Application.

7.6.1 Impacts to Soils and Vegetation

A component of the PSD review includes an analysis to determine the potential air quality impacts
on sensitive vegetation types that may be present in the vicinity of the proposed project. The
evaluation of potential impacts on vegetation was conducted in accordance with A_Screening
Procedure for the Impacts of Air Pollution Sources on Plants. Soils, and Animals, (U.S. EPA, 1980).
Predicted emission concentrations of various constituents from the proposed plant are added to

ambient background concentrations and compared to screening concentrations (levels at which
change has been reported) to provide an assessment regarding the potential for adversely impacting
vegetation with significant commercial and/or recreational value.

Screening concentrations used in this assessment represent the minimum ambient concentrations
reported in the scientific literature for which adverse effects (e.g., visible damage or growth
retardation) to plants have been reported. Of the potential pollutants generated by the proposed
project, vegetative screening concentrations are available for SO,, NO,, and CO. Screening
concentrations for other potential constituents generated by the facility (e.g., particulate matter) are
not currently available. Table 7-9 presents a comparison of the maximum modeled concentrations
plus background to the screening concentrations. Inspection of the table reveals that the proposed
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Ravenswood Cogeneration Facility will not adversely impact vegetation in the site area.

7.6.2 Impact on Visibility

A Level-1 screening analysis was performed based upon procedures described in U.S. EPA’s
Workbook for Plume Visual Impact Screening and Analysis (U.S. EPA, 1988). The screening
procedure involves calculation of three plume contrast coefficients using emissions of NO,, PM/PM-
10, and sulfates (i.e., H,SO,). The Level-1 screening procedure determines the light scattering
impacts of particulates, including sulfates and nitrates, with a mean diameter of two micrometers

with a standard deviation of two micrometers. The analysis was run assuming that all emitted
particulate would be as PM-10, which results in a conservative assessment of visibility impact.
These coefficients consider plume/sky contrast, plume/terrain contrast, and sky/terrain contrast.

The Level-1 screening analysis using the U.S. EPA VISCREEN (Version 1.01) model was
performed for the worst possible operating scenario. Because the proposed project is projected to
have no area of impact, the visibility assessment was performed for an observer at a distance of 30
kilometers from the project site with a conservative background visual range of 30 kilometers. The
results of this analysis are presented in Table 7-10 and indicate that the plant will not impact
visibility in the area surrounding the plant.

As requested by NYSDEC, a Level-1 screening analysis was also conducted for the nearest Class
larea (Edwin B. Forsythe National Wildlife Refuge (NWR)) located in Brigantine, New Jersey. The
Edwin B. Forsythe NWR is located approximately 115 kilometers from the proposed site. Therefore
an observer distance of 115 kilometers was used with the background visual range of 30 kilometers.
Table 7-11 shows the results of the visibility analysis for the Class I area. As shown, the proposed
facility will not impact the visibility at the Edwin B. Forsythe NWR.

Electronic output files from the VISCREEN model have been provided on the CD-ROM contained
in Appendix J of the copies of the PSD Air Permit Application sent to Mr. Leon Sedefian
(NYSDEC) and to Mr. Steven Riva (U.S. EPA).

7.6.3 Impact on Industrial, Commercial and Residential Growth

The proposed project’s location at an existing brownfield site within a long-established industrial
area will result in minimal impact to services, traffic, and infrastructure. The project will utilize
natural gas, which will be brought in by an existing pipeline and will be used for the efficient
production of electricity, which will be exported by existing power lines and steam which will be
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exported to the existing Con Edison steam distribution system. Kerosene, which will be used as a
backup fuel will be delivered by barge to the existing barge unloading facility. This kerosene will
be stored in an existing kerosene tank at site. The existing roads and services will easily be able to
handle the approximately 25 person workforce, who will be spread over 3 shifts. A transient
workforce, drawn from a large surrounding area, will be used during the construction phase of the
project, however, it is anticipated that few, if any, construction workers will permanently relocate
to the surrounding communities. Field construction activities are expected to have an approximate

18-month duration.

The project is designed to result in very low emission levels of air contaminants. In addition, the
production of steam by this facility is expected to reduce or eliminate the use of the existing Con
Edison “A House” steam plant which currently burns fuel oil with 0.3% sulfur content. The
electricity and steam generated by the project will directed to the power and steam distribution
system in New York. Thus, this increased power supply will not attract new industry to any specific
area. Finally, since the air emissions from the project are so low as to result in less than significant
impacts, new industry desiring to locate in the area will not be prohibited due to high air pollution
levels caused by the proposed plant. Therefore, the proposed project should have no effect on either
existing or future industrial, commercial, or residential growth in the region. Please refer to the
Article X Application for greater detail on the results of the evaluation of project impacts to the
industrial, commercial and residential growth.

7.7  Modeling Data Files

A listing of the modeling data files for the load analyses used to determine the worst-case operating
scenario is included on a CD-ROM. Also included on the CD-ROM are all of the modeling files for
the visibility analyses. The CD-ROM is included as Appendix J in the NYSDEC copy of this
document that is addressed to Mr. Leon Sedefian and the copy addressed to Mr. Steven Riva (U.S.
EPA).
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TABLE 7-1
. RAVENSWOOD COGENERATION FACILITY
MODELED SOURCE PARAMETERS?
Turbine/ Duct i
HRSG Ambient Turbine | Burner | Evaporative Exhaust Stack
Scenario Temperature Load Load® Cooler Temperature | Velocity* '
No. Fuel Type (°F) (%) (%) Operating? (°F) (ft/s)
1 Natural Gas -5 100 100 No 181 65.1
2 Natural Gas -5 100 0 No 181 64.2
3 Natural Gas -5 75 0 No 175 51.8
4 Natural Gas -5 50 0 No 172 42.5
5 Natural Gas 54.6 100 100 No 182 61.6
6 Natural Gas 54.6 100 0 Yes 183 62.0
7 Natural Gas 54.6 100 100 Yes 183 62.8
8 Natural Gas 54.6 100 0 No 182 60.8
9 Natural Gas 54.6 75 0 No 175 49.1
10 Natural Gas 54.6 50 0 No 171 40.3
11 Natural Gas 100 100 100 No 186 55.9
12 Natural Gas 100 100 0 Yes 189 59.2
13 Natural Gas 100 100 100 Yes 189 60.0
14 Natural Gas 100 100 0 No 186 55.1
| 15 Natural Gas 100 75 0 No 179 457
. 16 Natural Gas 100 50 0 No 175 38.7
| 17 Kerosene -5 100 100 No 263 69.2
18 Kerosene -5 100 0 No 263 68.2
19 Kerosene -5 75 0 No 257 57.9
20 Kerosene -5 50 0 No 254 47.7
21 Kerosene 54.6 100 100 No 275 73.7
22 Kerosene 54.6 100 0 Yes 278 74.2
23 Kerosene 54.6 100 100 Yes 278 753
24 Kerosene 54.6 100 0 No 275 72.6
| 25 Kerosene 54.6 75 0 No 257 56.3
26 Kerosene 54.6 50 0 No 254 46.4
27 Kerosene 100 100 100 No 278 66.0
28 Kerosene 100 100 0 Yes 283 70.4
| 29 Kerosene 100 100 100 Yes 283 71.5
l i 30 Kerosene 100 100 0 No 278 65.0
' 31 Kerosene 100 75 0 No 265 53.1
32 Kerosene 100 50 0 No 255 444

*Modeling based on a stack height of 400 ft (121.9 m) and base elevation of 15 ft (4.6 m).
*Duct burner firing natural gas only.
Exhaust velocity per flue are based on a 18.5 ft (5.6 m) diameter stack.




TABLE 7-2
RAVENSWOOD COGENERATION FACILITY
POTENTIAL EMISSION RATES

(g/s)
Turbine/ HRSG
CO PM-10* SO, NO,
Scenario No.

1 2.66 5.24 2.32 3.61
2 0.87 3.24 1.74 1.82
3 0.70 311 1.44 1.46
! 4 0.59 2.87 1.15 1.15
5 2.60 5.18 2.18 3.44
6 0.84 3.19 1.63 1.68
7 2.63 5.20 2.21 347
8 0.81 3.18 1.60 1.65
9 0.67 3.07 1.33 1.34
10 0.56 2.83 1.06 1.06
11 2.49 5.11 1.99 3.25
12 0.76 3.15 1.53 1.60
13 2.55 5.16 2.11 3.39
14 0.70 3.10 1.41 1.46
15 0.59 3.01 1.19 1.20
16 0.50 2.79 0.95 0.95
17 397 13.04 11.75 10.91
18 1.95 11.03 11.17 9.18
19 1.70 9.87 9.11 7.37
20 1.42 8.66 7.24 5.81
21 4.06 12.69 11.22 10.45
22 2.08 10.88 10.80 8.86
23 4.10 12.88 11.38 10.58
24 2.05 10.69 10.64 8.72
25 1.64 9.49 8.66 6.99
26 1.35 8.51 6.90 5.51
27 3.81 11.90 9.92 9.40
28 1.95 10.51 10.21 8.40
29 397 12.52 10.79 10.13
30 1.80 9.90 9.34 7.67
31 1.51 8.98 7.71 6.24
32 1.29 7.94 6.11 4.89

‘Potential PM-10 emissions include condensable particulates.




TABLE 7-3
RAVENSWOOD COGENERATION FACILITY
GEP STACK HEIGHT ANALYSIS

Distance

Maximum “SL” Formula
Height® | projected from Distance | GEP Stack
Building Description (ft) Width (ft) | Stack (ft) (o) Height (ft)
Boiler Building Units 10 & 20 155.5 425.0 416.3 7717.5 388.8
Boiler Building Unit 30 Tier 1 189.0 470.0 176.1 945.0 472.5
Boiler Building Unit 30 Tier 2 210.0 200.0 176.1 1,000.0 510.0
Boilerhouse “A” 75.0 175.0 240.2 375.0 187.5
Proposed Turbine Building 120.0 320.0 16.0 600.0 300.0
iﬁ;f)‘::‘;‘:iilr d’i:;"’led Condenser and 215.0 265.0 112.0 1,075.0 537.5
Combustion Turbines CT004-CT007 20.0 130.0 376.2 100.0 50.0
Combustion Turbines CT008-CTO011 20.0 130.0 5203 100.0 50.0
Worthington Gas Turbine Building Unit #1 20.0 130.0 4643 100.0 50.0 .
Worthington Gas Turbine Building Unit #2 20.0 "130.0 3282 100.0 50.0
Administration Building 20.0 130.0 408.3 100.0 50.0

"Building height is relative to the stack base elevation (15 ft).




TABLE 7-4

RAVENSWOOD COGENERATION FACILITY

BPIP CALCULATED DIRECTION DEPENDENT BUILDING DIMENSIONS

FOR PROPOSED TURBINE/HRSG STACK

Direction (Degrees) Building Height (m) Building Width (m)
10 64.0 146.2
20 64.0 123.0
30 57.8 122.5
40 64.0 90.6
50 64.0 78.8
60 65.5 70.1
70 65.5 76.1
I 80 65.5 79.8
90 65.5 81.1
100 65.5 79.9
110 65.5 76.3
120 65.5 72.9
130 65.5 78.3
140 65.5 81.2
| . 150 65.5 81.7
| 160 65.5 79.7
.- 170 65.5 75.3
180 65.5 68.6
190 64.0 146.2
200 64.0 123.0
210 57.8 122.5
220 64.0 90.6
230 64.0 78.8
240 65.5 70.1
250 65.5 76.1
260 65.5 79.8
! 270 65.5 81.1
': 280 65.5 79.9
| 290 65.5 76.3
I 300 65.5 72.9
- 310 65.5 78.3
: 320 65.5 g1.2
| 330 65.5 81.7
340 65.5 79.7
. 350 65.5 753
. L 360 65.5 68.6




KEYSPAN ENERGY - RAVENSWOOD COGENERATION FACILITY
SPECIAL RECEPTORS INCLUDED IN MODELING ANALYSIS

TABLE 7-5

ik legreé curée! i E (kini)
PS #16 40 45 3809 73 56 31.08 20 589312 | 4,512.535
St. Rita's School 40 45 3706| 73 56 2405 20 $89.477 | 4,512.506 493 75
PS #111 40 45 3015| 73 56 2312 20 589.503 | - 4,512.291 1 100
ps #112 40 45 864 73 56 406 20 589.956 | 4,511.648 1,205 127
PS #204 40 45 2316] 73 56 1.10 30 590.022 | 4,512.081 1,065 106
PS #4 40 45 1410] 3 56 1608 30 580.674 | 4,511.799 891 131
St. Patrick's School 40 45 1010] 73 56 1108 40 $89.792 | 4,511.677 1,060 132
PS #166 40 45 2610] 73 55 3602 40 590.607 | 4512181 1,619 97
PS #6 40 45 3821 3 55 727 70 591282 | 4,512.559 2,289 86
PS #83 40 45 5307 73 56 2631 20 580.425 | 4,512.999 750 35
Junior High School # 126 40 45 5705] 73 55 5008 20 590267 | 4,513.133 1,473 59
Astoria General Hospital 40 46 58| 73 55 3086 30 590709 | 4513416 1,998 59
[Ps #5 40 46 506| 73 55 2301 40 590897 | 4,513.387 2,147 62
PS #17 0 46 099| 73 55 240 40 590.875 | 4,513.263 2,072 65
St. Georges Church 40 46 297] 73 55 4500 30 590374 | 4513936 2,075 41
PS #7 : 40 46 21.00] 73 55 32.00 30 590.68 | 4,513.877 2,250 48
School and Church 40 46 _1561] 73 55 2745 40 590799 | 4,513.725 2,246 53
Playground 40 46 2127 73 55 2784 40 590.773 | 4.513.878 2,320 50
School 40 46 1496 73 55 2597 20 590.823 | 4,513.694 2,247 54
Astoria Park 40 47 3622 73 55 3445 50 590.605 | 4,516.190 4,133 23
Astoria Park 40 46 4137 73 55 3483 40 590.602 | 4,514.494 2,652 37
Park 490 46 2125 T3 56 7.9 1020 589.850 | 4,513.868 1,717 30
Athletic Field 40 46 3935] 73 56 5.10 20 589.899 | 4,514.423 2,231 24
PS #70 40 45 4202 13 54 s1oa 70 591633 | 4,512.687 2,651 83
Junior High School #10 40 45 3401| 73 54 4591 60-70 591776 | 4,512.441 2,777 89
Church 40 45 3226 73 55 1615 50-60 591.073 | 4512371 2,073 90
Army Pictorial Center 40 45 2512] 73 55 2858 40 500771 | 4512.152 1,786 97
Church 40 45 5551|7355 2408 40 590.877 | 4,513.109 2,013 69
((Church 40 46 396 73 55 3330 40 590.663 | 4,513.353 1,926 60
Church 40 46 210| 73 55 3418 40 590.64 | 4513292 1,876 61
School 40 46 1526] 73 55 4635 40 590354 | 4,513.688 1,882 46
Playground 40 46 58| 73 55 4766 20 50031 | 4513411 1,666 52
Health Center 40 46 412 73 55 5804 20 590077 | 4,513.346 1,446 48
[[Rainey Park 40 45 5831 73 54 1718 20 592.447 | 4,513.189 3,540 77
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TABLE 7-5
KEYSPAN ENERGY - RAVENSWOOD COGENERATION FACILITY
SPECIAL RECEPTORS INCLUDED IN MODELING ANALYSIS

Jistance from-:| Direction from;-
- Facility'(m) 77} . Facility (dég) |
Playground 40 45 4471 73 56 615 20 589.89 4,512.758 972 67
Park 40 45 1970 3 56 S112 20 588.686 | 4,511.972 516 218
High School 40 45 406| 73 S6 1472 30 589.724 | 4,511.491 1,147 141
Playground 40 44 4958 73 56 s$8.10 20 588.607 | 4,511.047 1,368 193
St. Johns Hospital 40 44 4826 73 56 3887 20 589.143 | 4,510.991 1,397 174
[Court House 40 44 4420 73 56 3615 20 589215 | 4,510.869 1,527 2
Queens City Prison 40 44 4080 73 56 49.10 30 588912 | 4510772 1,611 183
St. Mary's School 40 44 3521) 73 57 1368 20 588328 | 4.510.581 1,921 200
Rail yard 40 44 4019] 73 56 2546 40 589.475 4,510.779 1,671 163
{IRail yard 40 44 518 73 55 $3.42 60 590221 | 4,511.127 1,750 136
Dutch Kills 40 44 2857] 73 56 2579 0 589.456 | 4,510.409 2,024 167
Aviation High Schoo! 40 44 3411 73 S5 5019 60 500298 | 4,510.573 2,226 144
Queens Vocational High School 40 44 3006] 73 S5 44.04 60 590.44 4,510.451 2,408 143
(s #150 40 44 45150 73 55 28.19 80 590.81 4,510.918 2,327 129
Greenland Park 40 44 s110] 73 55 414 S0 591.37 4,511,110 2,689 118
Sunnyside Garden Park 40 44 5752| 73 54 s4.00 60 501.602 | 4,511.329 2,807 112
Torsney Playground 40 44 4934 73 55 16.70 90 591.067 4,511.045 2,461 123
City Hospital 40 45 1378 13 57 3050 20 587915 | 4511778 1,241 241
{ICorrection Hospital 40 45 3440 73 57 823 20 588.446 | 4,512.401 554 272
Coler Memorial Hospital and flome 40 46 1521 73 56 3544 20 589.205 4,513.674 1,309 9
Schurz Park 40 46 36311 73 56 36381 40 589.15 4,514.322 1,947 4
Schurz Park 40 46 2496 73 56 4295 30 589.014 | 4,513.981 1,600 I
Goldwater Memorial Hospital 40 45 1668 73 57 2113 20 588.148 | 4,511.874 991 239
{Playground 40 46 5984 73 56 4191 10 589.024 | 4,515.060 2,679 I
(Playground 40 46 S853] 73 56 4235 10 589.025 | 4,515.029 2,648 1
Metropolitan Hospital 40 47 429| 713 56 4043 10-20 589.07 4,515.184 2,804 1
School 40 47 120 B 56 4263 10-20 589.001 | 4,515.091 2,710 0
Vocational High School 40 46 5924 73 56 4531 10-20 588.955 | 4,515.029 2,648 350
Hospital 40 46 5570) 73 57 1150 80 588.323 | 4,514.929 2,636 345
Vocational High School 40 46 4035] 73 56 5220 30 588.797 | 4,514.44 2,070 354
Beth Isracl Hospital North 40 46 3223| 73 56 3991 30 589.082 [ 4,514.198 1,819 3
[lps #190 40 46 3006 73 57 11.04 60 588356 | 4,514.127 1,861 340
lps 437 40 46 4503] 73 57 2401 90 588.015 | 4514.58 | 2403 37
[(ChurcivSchool 40 46 3686 73 56 56.12 40 588704 | 4,514.347 1,988 351
flChurch 40 46 4136] 713 56 58.75 50 588.633 | 4,514.470 2,121 350
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TABLE 7-5

KEYSPAN ENERGY - RAVENSWOOD COGENERATION FACILITY
SPECIAL RECEPTORS INCLUDED IN MODELING ANALYSIS

PS #6 40 46 3901] 713 57 3795 90 587719 | 4.514.397 2,389 328
School/Church 40 46 4405 73 57 3473 90 587.788 | 4,514.552 2,486 331
School/Church 40 46 46.13| 13 57 3320 90 587834 | 4514.614 2,519 332 .
Central Park 40 47 17m2| 13 57 3586 50-100 587.758 | 4,515.107 2,996 336
flCentral Park 40 a5 s162| 73 58 2611 50-100 586.611 | 4,512.935 2,452 283
Lenox Hill Hospital 40 46 2563 T3 57 42.56 60-70 587.607 | 4,513.995 2,132 319
Turtle Pond 40 46 47.02] T3 58 560 80 587.06 | 4.514.637 2,975 319
Conservatory Pond 40 46 2738] 73 58 275 80 587.138 | 4,514.020 2,481 311
The Pond 40 45 s5s3s| 13 58 2765 50 586.563 | 4,513.026 2,521 285
Hospital 40 46 2579 T3 57 49.42 70 587.466 | 4,513.993 2,225 316
Junior High School #167 40 46 18.06| 73 57 2995 50 587914 | 4513752 1,749 322
City University of NY - Hunter College 40 46 605 73 57 54.03 80 587.357 4,513.375 1,920 301
School for the Deaf 40 46 s31| 13 57 5910 70 587.239 | 4513343 2,007 299
Church/School 40 45 5642 T3 57 5559 60 587313 | 4,513.066 1,821 292
Manhattan Eye, Ear, Throat Hospital 40 a5 sLio| 13 57 5153 60 587408 | 4,512.913 1,679 288
Aviation Trades High School 40 45 48.11] 713 57 sLo1 60 587.433 | 4,512.821 1,628 286
PS #59 40 45 33.16] 13 57 59.04 50 587.251 | 4,512.356 1,749 269
Hospital 40 45 33600 73 58 127 40 586,923 4,512.383 2,077 270
St. Patricks Cathedral 40 45 3020 73 58 36 60 586384 | 4,512.254 2,619 267
St. Bartholomews Church 40 45 2630 13 58 2406 50 586.667 | 4,512.133 2,346 264
PS #18 40 45 2422 13 8 200 50 586715 | 4,512.072 2,306 262
[IRockafelter Center 40 45 3135| 73 58 4552 60-70 586.15 | 4,512.282 2,852 268
[lps #167 40 45 1813 73 57 59.04 50 587.256 | 4,511.804 1,811 254
fips #73 40 45 1| 73 58 2000 60 586.767 | 4,511.672 2,343 252
[lunited Nations Buitding 40 44 5442| T3 S8 1155 50 58696 | 4,511.150 2,383 239
Rockafeller University Hospital 40 45 4082( 73 57 2838 30 587.975 4,512,612 1,051 283
Memorial Hospital for Cancer 40 45 st4l| 73 57 2098 40 588.135 | 4,512.922 1,020 302
INY Hospital 40 a5 4949] 73 57 1928 30 588.183 | 4,512.860 947 300
{IRichman High School 40 45 5624 13 57 3606 70 587782 | 4,513.072 1,400 300
fIComell University Medical College 40 45 5507] 73 ST 1503 30 588274 | 4,513.046 985 312
[Ips #s2 40 46 032| 73 57 2704 50 587.992 | 4513.198 1,298 309
([Hospital for Special Surgery 40 45 5391 73 57 1503 30 588275 | 4,513.016 964 311
lles #158 40 46 1225| 13 571 a4 30 588.526 | 4,513.574 1,284 338
ilPark 40 46 926] 73 56 5898 20 588.645 | 4,513.483 1,158 342
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TABLE 7-6

RAVENSWOOD COGENERATION FACILITY

MAXIMUM MODELED GROUND-LEVEL SIMPLE TERRAIN CONCENTRATIONS

W ISigniﬁcant Maximum Distance W Di;ection
Impact Modeled Maximum Modeled Concentration Location (T T
Averaging Concentration Concentration® Proposed Proposed
Pollutant Period (ng/m’) (ng/m*) UTM East (m) | UTM North (m) | Elevation (m) | Stack (m) | Stack (deg)
(60) 1-Hour 2,000 3.6 588,614 4,511,922 0.0 600 220
8-Hour 500 1.9 588,614 4,511,922 0.0 600 220
SO, 3-Hour 25 6.7 588,614 4,511,922 0.0 600 220
24-Hour 5 32 588,311 4,511,802 0.0 900 230
Annual 1 0.4° 589,674 4,511,799 9.1 891 131
PM-10 24-Hour 5 3.6 588,311 4,511,802 0.0 900 230
Annual 1 0.5° 589,674 4,5i 1,799 9.1 891 131
NO, Annual 1 0.4° 589,674 4,511,799 9.1 891 131

2 Results calculated using the ISCST3 model. Scenario 23 (turbine firing kerosene at 100% load with duct burner firing natural gas and evaporative cooler at
54.6°F) yielded the maximum 1-hour CO impacts and scenario 17 (turbine firing kerosene at 100% load with duct burner firing natural gas at -5°F) for 8-hour

CO, 3-hour, 24-hour and annual SO,, 24-hour and annual PM-10, and annual NO, impacts.

bAnnual impacts represent the impacts due to the worst-case fuel burning for 8,760 hours per year. Kerosene was determined to yield the maximum annual
impacts for SO,, PM-10, and NO,.




MAXIMUM MODELED GROUND-LEVEL COMPLEX TERRAIN

TABLE 7-7

RAVENSWOOD COGENERATION FACILITY

CONCENTRATIONS
Significant impact Distance from
Averaging Concentration Maximum Modeled Proposed
Pollutant Period (ng/m’) Concentration* (ng/m®) Stack (km)
CO 1-Hour 2,000 0.6 25
8-Hour 500 0.3 25
SO, 3-Hour 25 1.3 25
24-Hour 5 03 25
Annual 1 0.1° 25
PM-10 24-Hour 5 0.3 25
Annual 1 0.1° 25
NO, Annual 1 0.1° 25

*Results calculated using the SCREEN3 model in Valley mode. SCREEN3 24-hour Valley mode concentrations
converted to the appropriate averaging periods using the methodology presented in the CTSCREEN manual.
Namely, the 24-hour concentration was divided by 0.15 to get the 1-hour concentration and then multiplied by 0.7,
0.55, and 0.03 for 3-hour, 8-hour, and annual concentrations, respectively. Scenario 23 (turbine firing kerosene at
100% load with duct burner firing natural gas and evaporative cooler at 54.6°F) yielded the maximum 1-hour and 8-
hour CO impacts and scenario 17 (turbine firing kerosene at 100% load with duct burner firing natural gas at -5°F)
yielded the maximum 3-hour, 24-hour and annual SO,, 24-hour and annual PM-10, and annual NO, impacts.

bAnnual impacts represent the impacts due to the worst-case fuel burning for 8,760 hours per year. Kerosene was

determined to yield the maximum annual impacts for SO,, PM-10, and NO,.




TABLE 7-8

RAVENSWOOD COGENERATION FACILITY
MAXIMUM MODELED FLAGPOLE RECEPTOR CONCENTRATIONS

Sienificant Maxi Di Lo
L aximum Maximum Modeled Concentration Location Istance Direction
Impact Modeled from from
Averaging | Concentration | Concentration® | UTM East | UTM North Elevation Flagpole Proposed Proposed
Pollutant Period (ug/m?) (ng/m?) (m) (m) (m) Height (m) | Stack (m) | Stack (deg)
Co 1-Hour 2,000 10.7 587,100 4,512,395 12.0 189.0 1,900 270
8-Hour 500 2.5 588,064 4,513,013 15.0 1463 1,129 304
SO, 3-Hour 25 19.7 588,004 4,513,013 15.0 146.3 1,129 304
24-Hour 5 4.2 588,800 4,513,797 12.0 121.0 1,430 352
Annual 1 0.4° 589,740 4,511,690 5.0 14.6 1,012 133
PM-10 24-Hour 5 4.6 588,800 4,513,797 12.0 121.0 1,430 352
Annual 1 0.4° 589,740 4,511,690 5.0 14.6 1,012 133 |
NO, Annual 1 0.4° 589,740 4,511,690 5.0 14.6 1,012 133

*Scenario 17 (one turbine firing kerosene at 100 % load with duct burner firing natural gas at -5°F) was the worst-case operating scenario for all pollutants and
averaging periods (i.e., 1-hour and 8-hour CO, 3-hour, 24-hour, and annual SO,, 24-hour and annual PM-10, and annual NO,)

*Annual impacts represent the impacts due to the worst-case fuel burning for 8,760 hours per year. Kerosene was determined to yield the maximum annual
impacts for SO,, PM-10, and NO,,.




TO VEGETATION SCREENING CONCENTRATIONS

TABLE 7-9
RAVENSWOOD COGENERATION FACILITY
COMPARISON OF MAXIMUM PREDICTED CONCENTRATIONS OF POLLUTANTS

Maximum Modeled

Ground-Level Background® Total Vegetation Screening Concentrations (ng/m®)
Averaging Concentration Concentration Concentration
Pollutant Period (ng/m®) (ug/m’) (ng/m*) Sensitive Intermediate Resistant
CoO 1-Week 1.1° 4,465° 4,466.1 1,800,000 -- 18,000,000
SO, 1-Hour 10.9 450? 460.9 917 - -
3-Hour 6.7 225 231.7 786 2,096 13,100
NO, 4-Hour 6.2° 229f 2352 3,760 9,400 16,920
8-Hour 52 229" 2342 3,760 7,520 15,040
Annual 0.4 79 79.4 -- 94 -

*Background concentrations represent the highest second-highest short term (1-, 3-, 8-, and 24-hour) and maximum annual concentrations recorded during the
latest three years of available monitoring data (1996-1998) for the PS59 monitor located in New York County.

®Maximum modeled concentration conservatively based on 24-hour averaging period.

‘Maximum background concentration conservatively based on 8-hour averaging period.

“Background concentration for SO, 1-hour unavailable, conservatively assumed to be twice the 3-hour concentration.

‘Maximum modeled concentration conservatively based on 3-hour averaging period.

Maximum background concentration conservatively based on 1-hour averaging period.




TABLE 7-10

RAVENSWOOD COGENERATION FACILITY
VISCREEN MAXIMUM SURROUNDING AREA VISUAL IMPACTS?

I w Delta E® Contrast
Theta Azimuth Alpha
Background (degrees) (degrees) Distance (km) (degrees) Criteria Plume Criteria Plume
| Inside Surrounding Area
Sky 10 84 30 84 2.0 1.0 0.05 0.02
Sky 140 84 30 84 2.0 0.3 0.05 -0.01
I Terrain 10 84 30 84 20 1.3 0.05 0.02
Terrain 140 84 30 84 20 0.3 0.05 0.01
Outside Surrounding Area
1 Sky 10 25 214 144 2.0 1.1 0.05 0.02
Sky 140 25 214 144 2.0 03 0.05 -0.01
Terrain 10 0 1.0 168 2.0 1.7 0.05 0.02
Terrain 140 0 1.0 168 2.0 0.5 0.05 0.02

aBased on the total project emissions.

bColor difference parameter (dimensionless).

*Visual contrast against background parameter (dimensionless).




TABLE 7-11

RAVENSWOOD COGENERATION FACILITY
VISCREEN MAXIMUM CLASS I AREA VISUAL IMPACTS®

Delta E® Contrast®
Theta Azimuth Alpha
Background (degrees) (degrees) Distance (km) (degrees) Criteria Plume Criteria Plume

Inside Surrounding Area

Sky 10 84 115 84 2.0 0.042 0.05 0.00
Sky 140 84 115 84 2.0 0.007 0.05 0.00
Terrain 10 84 115 84 2.0 0.005 0.05 0.00
Terrain 140 84 115 84 20 0.001 0.05 0.00
Outside Surrounding Area

Sky 10 70 109.3 99 20 0.044 0.05 0.00
Sky 140 70 109.3 99 2.0 0.008 0.05 0.00
Terrain 10 60 105.2 109 2.0 0.008 0.05 0.00
Terrain 140 60 105.2 109 2.0 0.002 0.05 0.00

*Based on the total project emissions.

*Color difference parameter (dimensionless).

Visual contrast against background parameter (dimensionless).




' FIGURE 7-1
‘ . RAVENSWOOD COGENERATION FACILITY
MODELED RECEPTOR GRID INCLUDING SPECIAL RECEPTORS
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FIGURE 7-2
RAVENSWOOD COGENERATION FACILITY
NEAR RECEPTOR GRID INCLUDING SPECIAL RECEPTORS
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! New York State Department of Environmental Conservation

Air Permit Application

2

DEC ID APPLICATION 1D - OFFICE USE ONLY - Wl

TeTsTolal-Tololol214] (zl-Telalofel-JoJofole[al ] L 11 [ 1 1= EEENEEER

Section | - Certification

—e—

Titie V Certifica_t@n

l_certify. under. penaity of law that this document and all attachments were prepared under my direction or. supervision in accordance with a systen; désigned
to assure that qualified personnel properly. gather and evaluate the information submitted. Based upon my inquiry. of the person or persons directly responsible
for. gathering intormation {required puisua.ittc 8 WYCRR 201-83.49,) Leelieve 02 irtorry stion s trus, acsursts and ermnlute | am 2wre thor there are
significant penallties for. submitting fa!sle information, including the possibility of fines and imprisonment for knowing violations.

Responsible Official Howard A. Kosel, Jr. Title KeySpan V.P. Fossil Production

Signature Date

State Facility Certification

| certify that this facility will be operated in conformance with all provisions of existing regulations. -
Responsible Official . Title
Signature . Date

Section Ii - Identification Information

Title V Facility Permit State Facility Permit
X New O Significant Modification 0 Administrative Amendment 0 New 3 Modification
O Renewal {0 Minor Modificaticn General Permit Title: General Permit Title:
[ Application involves construction of new facility O Application involves construction of new emission unit(s)
Owner/Firm
Name KeySpan-Ravenswood, Inc.
Street Address 475 East Old Country Road
Owner Classification O - Federal O - State 0O - Municipal Taxpayer 1D
& - Corporation/Partnership 0 - Individual 113435692
: Facility O - Confidential
Name Ravenswood Cogeneration Facility
Street Address  3g.54 Vernon Boulevard
@ City/ O Town/O Vilage  Queens lZip 11101
Project Description 0O - Continuation Sheet(s)

This is an initial Title V Air Permit for the construction of a major source. The projact consists of one GE 7FA combustion turbine, one heat recover

steam generator (HRSG)equipped with a duct burner for supplemental firing and one steam turbine. The turbine will fire natural gas with up to 30 days of kerosene,

the duct burner will only fire natural gas. The gas turbine will not operate below 50% load, except during start-up and shutdown. Evaporative foggers will be used

to cool the turbine inlet air to increase turbine performance. The piant will have a nominal generating capacity of approximately 250 megawatts.

Owner/Firm Contact Mailing Address

Name (Last, First, Middle Initial)  Teetz, Robert D. L - Phone No. . (631) 391-6133

Affiliation Environmental Engineering Department |Tiﬂe Manager |FaxNo. (631) 391-6079

Strest Address 445 Broadhollow Road

City Melville |State NY |Country USA |ZiP 14747
Facility Contact Mailing Address

Name (Last, First, Middle Initial) Teetz, Robert D. Phone No. (631) 391-6133

Affiliation Environmental Engineering Department |Title Manager [FaxNo. (631) 391-6079

T Street Address 445 Broadhollow. Road

City Melville 4 _ [state NY E:ountry USA [Zip 11747 |
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New York State Department of Environmental Conservation

Air Permit Application ‘
et
-

DEC ID
‘2l-lslalo|4l-10101 olz4
Section Il - Facility Information
Classification
O Hospital. . .. O Residential . 0O Sducational/Institutional . . . .. O Commercial .. O Industrial .. . & Wility

Affected States (Title V)

O Vermont 0O Massachusetts 0O Rhede Island O Pennsylvania Tribal Land:
O New Hampshire @ Connecticut Bd New Jersey O Ohio Tribal Land:
SIC Codes O Continuation. Sheet(s)
4911 -
Facility Description O Continuation Sheet(s)

The facility will consist of one GE 7FA combustion turbine, one heat recovery steam generator. (HRSG) equipped with a duct

burner for supplemental firing and one steam turbine. . The turbine will fire natural gas with up to 30 days. of kerosene, the
duct burner will only fire natural gas. The plant will have a nominai generating capacity. of approximately 250 megawatts...

[ Compliance Statements (Title V Only) o

.l For all emission. sources at this fac:hty that are_operating in compliance with all applicable requirements including any
compliance certification requirements under section 114.(a). (3). of the Clean Air Act Amendments of 1990, complete the

following: )
E This facility will continue to be operated and maintained in such a manner. as to assure compliance for the duration

of the permit.
® For all emission units, subject to any applicable requirements that will become effective during. the term. of the

permit, this facility will meet all such requirements. on a timely basis.
& Compliance certification reports will be submitted at least once per year... Each report will certify compliance status
with respect to each requirement,. and the method used to. determine the status.

Facility Applicable Federal Requirements & Continuation Sheet(s)
! Title Type "~ Part Subpart Section { Subdivision| Paragraph Sub Paragraph Clause | Subclause |
6 NYCRR 200 6
|6 NYCRR 200 7 .
6 NYCRR 201 1 4
8 NYCRR 201 1 4
Facility State Only Requirements & Continuation Sheet(s)
Title Type Part Subpart Section | Subdivision| Paragraph Sub Paragraph Clause | Subclause
6 NYCRR 215
6 NYCRR 257 1 4
. 6 NYCRR 205
6 NYCRR 207
6 NYCRR - - .| - 226 ST ) e . I | Bty

7/25/00 ) : PAGE 2




New York State Department of Environmental Conservation
Air Permit Application ‘
DEC ID |
2] -lefsfol4]-lojofof2]¢ h 4
Section Il - Facility Information
| Facility Applicable Federal Requirements (continuation) |
Title Type Part Subpart Section | Subdivision | Paragragh Sub Paragraph Clause | Subclause |
6 NYCRR 201 1 5 —
6 NYCRR 201 1 6 :
6 NYCRR 201 1 7
5 NYCRR 201 1 8
6 NYCRR 201 6 1 a 1
6 NYCRR 201 b 4 b 3
6 NYCRR 201 6 3
6 NYCRR 201 6 5 W
6 ISR 201 6 6
6 NYCRR 201 6 6
6 NYCRR 202 1 5
6 NYCRR 202 2
6 NYCRR 204 4'
6 NYCRR 211 2
6 NYCRR 211 3
6 NYCRR 225 1 d
6 NYCRR 225 1 d
6 NYCRR 227 1
8 NYCRR 227 2 1
6 NYCRR 227 3 1
6 NYCRR 231 2 2 b 1 1
& DRAEIR 231 2 3
6 NYCRR 231 2 4 a
6 NYCRR 231 2 7 a 1
6 NYCRR 231 2 7
6 WA 231 2 8
40 S 52 A 21
40 CFR 60 A
40 CFR 68
40 CFR 72 A a 3
40 CFR 72 A
40 CFR 82 F
|
L

7/25/00
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New York State Department of Environmental Conservation ‘

Air Permit Application ,
DEC 1D -
-

2] Je[3Jof4]-Tofo[0f2]4

. Section lll - Facility Information (continued)
Facility Compliance Certification Continuation Sheet(s) |
| Rule Citation
r Title Type Part Subpart Section | Subdivision | Paragraph Sub Paragragh Clause | Subclause
|6 NYCRR 225 1 2 d
| @& Applicable Federal Requirement O Capping CAS No. Contaminant Name
| O State Only Requirement i N 7448-095 R ~Sulfur Dioxide =
Monitoring Information
O Ambient Air Monitoring E Work Practice Invoiving Specific Operations [0 RecordKeeping/Maintenance Praocedures
Description
KeySpan Energy will utilize distillate fuel oil containing a maximum 0.2% sulfur by weight at the facility, unless permit
restrictions impose additional sulfur limits on a unit-specific basis.. KeySpan Energy is proposing compliance by taking |
3 sample of distiiate oll from the bulk storage tank after each ofl delivery, and tasting the saumiple for sulfur content. '
Work Practice Process Material V Reference Test Method
Type Code Description
4 20 ASTM Method D4292 or equiv.
Parameter D Manufacturer Name/Modei No.
Code Description
32 Sulfur Content
Limit ) L Limits Units ]
{ Upper Lower Coce | Description
. 0.20 57 J Percent Sulfur by Weight
Averaging Method Monitoring Frequency Reporting Requirements
Code Description Code Description Code . Description
01 Discrete Sample 11 Per. Delivery 10 Upon Request
i Facility Emissions Summary ® Continuation Sheet(s)
CAS No. _ Contaminant Name PTE Actual
(Ibsfyr) Range Code (Ibstyr)
NY075-00-5 PM-10 . G
NY075 - 00 - 0 ' Particulates G |
7446 -09 -5 ' $02 G j
NY210-00 -0 NOx G 1
163008 -0 co F
7439.-92 -1 Lead Y
NY998 - 00 -0 ) vOC G
NY100 -00 -0 HAP B
07664 - 93 -9 _ Sulturic Acid D
07664 -41 -7 Ammonia G-
7440 -36 -0 Antimony Y
‘ 7440 - 28 - 2 " Arsenic Y
7740-39-3 . Barium N Y
07440 - 41.-7 _ Berylllum . , l oy .
| 07726 -95-6- Bromine Y l
e e ———— ———— ——————— &
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New York State Department of Environmental Conservation
Air Permit Application ‘
DEC ID |
2] Jelslofa]-[oJolo2]s L 4
- Facility Emissions Summary (Continued) B
CAS No. Contaminant Name PTE Actual
(Ibs/yr) Range Cede {Ibs/yr) l
07440.-43 -9 Cadmium Y |
07440 -47 -3 - Chromium Y
07440 - 48 -4 Cobalt Y
07740.-50 -8 Copper Y
00050 -00-0 Formaldehyde Y
07439 -96 -5 Manganese Y h
07439.-97 -6 Mercury Y
07440 -02 -0 Nickel Y
07723 -14-0 Phosphorous Y
7782 -49 -2 Selenium Y
07740.-62 -2 Vanadium Y
07740 -66.- 6 Zinc Y
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New York State Department of Environmental Conservation

Air Permit Application ‘
Dl
A 4

|

DECID

‘21-161310I4I-10I010lzl4 ’
Section Ill - Facility Information

Facility Compliance Certification (Continuation)
Rule Citation
| Tite Type Part Subpart Section | Subdivision| Paragraph Sub Paragraph Clause | Subclause

L8 NYCRR [ 211 | 3
a Capping: CAS No. : : - - -Contaminant Name

" B Applicable Federal Requirement
[ State Only Requirement l |

.' Monitoring Information

1 O Ambient Air Monitoring Work Practice Involving Specific Operations O RecordKeeping/Maintenance Procedures
_ b Description
| Compliance will be shown in accordance with 40 CFR 60, Method 9. : -
Work Practice Process Material Reference Test Methcd
Type Code Description
40 CFR 60, Method 9
Parameter Manufacturer Name/Mode! No.
Code Description ‘
01 Opacity
Limit Limits Units
Upper Lower Cade Description
. 27 136 Percent
Averaging Method Monitoring Freguency Reporting Reqguirements
. Code Description Cade Description Code ~ Description |
18 6 Minute Average (Methad 9) 13 Single Occurrence 10 Upon Request
| Rule Citation |
bel Title Type Part Subpart Section | Subdivision| Paragraph Sub Paragraph Clause | Subclause
6 NYCRR 211 3
[X] Applicable Federal Requirement {0 Capping CAS No. Contaminant Name
0 State Only Requirement .

Monitoring Information
3 Ambient Air Monitoring X Work Practice Invalving Specific Operations O RecordKeeping/Maintenance Procedures

Description
Compliance will be shown In accordance with 40 CFR 60 Method 9.

Work Practice . Process Material Reference Test Method
Type Code Description
40 CFR 60, Method 9
Parameter Manufacturer Name/Model No.
Code Description
01 ' “Opacity
Limit Limits Units
. Upper Lower Code Deseription
57 136 Percent
' Averaging Method Monitoring Frequency Reporting Requirements
| Code . Description Code '{ . Description Code . Description
5 18 6 Minute Average (Method 9) 13 " Single Occurrence 10 Upon Request
- m——— }_
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New York State Department of Environmental Conservation

Air Permit Application ‘
DEC ID ;e
-—w

2] Je[afof4]-Tofolof2]4

Section IV - Emission Unit Information

Emission Unit Description [ Continuation Sheet(s) |
EMISSION UNIT _|_uccoot | |

Emission Unit UCC001 represents one GE S107FA combustion turbine rated at 1,779 mmBtu/hr when firing natural gas

(the primary fuel) at 54.6°F and 2,028 mmBtu/hr when firing kerosene {back-up fuel) at -5°F. The combustion

turbine is equipped with a duct burner rated at 644 mmBtu/hr HHY while firing natural gas. The combined cycle facility

generates approximately 250 MW of power.

. . -
. Building DO Continuation Sheet(s) !
Building Building Name Length (ft) Width (ft) Orientation
CCRAV01 Combined Cycle |
_ |
Emission Point [ Continuation Sheet(s)
EMISSION PT. CC001
Ground Elev. Height Height Above Inside Diameter Exit Temp. Cross Section
(ft) _ () Structure (ft) ___(in) 33 Length (in) Width (n) |
15 400 211 222 283
Exit Velocity Exit Flow NYTM (E) NYTM (N) Building Distance to Date of
(FPS) (ACFM) (KM) (KM) Property Line (ft) Removal
75 1,213,877 ) CCRAV01 .
w.

P — o e

! Emission Source/Control x] Continuation Sheet(s)
Emission Source Date Of Date Of Date of Control Type Manufacturer's Name/Model No.
| D Type | Construction} Operation Removal | Code Description
lESCC1 C Sep-00 Sep-02 | 104 Combustlon Chamber ~ GES107FA Turbine
Design Design Capacity Units ' Waste Feed " Waste Type
| Capacity |Code Description Code Description Code Description
| 2,028 25 mmBtu/hr .

72500 _ PAGE 7




New York State Department of Environmental Conservation
Air Permit Application

DECID

2 Jelsfofal-lofofof2]4

Section |V - Emission Unit Information

A
[ v
-

EMISSION UNIT

vjclcfofolr]

Emission Source/Control (continuation)

I —

Emission Source Date of Date of Date of Control Type Manufacturer's Name/Model No.
ID Type Construction | Operation | Removal | Code Description
DBO1 Cc 9/2000 9/2002 104 Combustion Chamber - Duct Burner
Design | Design Capacity Units Waste Feed Waste Type
Capacity Code Description Code Description Code Description
644 25 mmBtu/hr
Emission Source Date of Date of Date of Control Type Manufacturer's Name/Model No.
1D Type Construction | Operation | Removal | Code Description
DLN1 K 9/2000 9/2002 103 Dry Low NO, Combustor GE Combustion Turbime
Design Design Capacity Units Waste Feed Waste Type
Capacity Code Description Code Description Code Description
2028 25 mmBtu/hr
Emission Source Date of Date of Date of Control Type Manufacturer's Name/Model No.
iD Type Construction | Operation | Removal | Code Description
SCR1 K 9/2000 9/2002 033 SCR
Design Design Capacity Units Woaste Feed Waste Type
Capacity Code Description Code Description Code Description
Emission Source Date of Date of Date of Control Type Manufacturer's Name/Model No.
D Type Construction | Operation | Removal | Code Description
OXx1 K 9/2000 9/2002 065 Oxidation Catalyst
Design Design Capacity Units Waste Feed Waste Type
Capacity Code Description Code Description Code Description
Emission Source Date of Date of Date of Control Type Manufacturer's Name/Mode! No.
ID Type Construction | Operation | Removal | Code Description
Design Design Capacity Units Waste Feed Waste Type
Capacity Code Description Code Description Code Description
Emission Source Date of Date of Date of Contral Type Manufacturer's Name/Mode!l No.
1D Type Construction | Operation | Removal | Code Description
Design Design Capacity Units Waste Feed Waste Type
Capacity Code Description Code Description Code Description
Emission Source Date of Date of Date of Control Type Manufacturer's Name/Model No.
ID Type Construction | Operation | Removal | Code Description
Design Design Capacity Units Waste Feed Waste Type
Capacity Code Description Code Description Code Description
11/1/00 PAGE 8




New York State Department of Environmental Conservation
Air Permit Application

DECID

2] J6]3lof4]-lofo]ol2]4

Process Information

Section IV - Emission Unit Information (continued)

Continuation Sheet(s)

EMISSIONUNIT | uccoo1 |

| PROCESs |  Pci

~ Description

Emission Unit UCC001 represents a GE S107FA combustion turbine rated at 1,779 mmBtu/hr when firing natural gas (the

primary fuel) at 54.6°F and 2,028 mmBtu/hr when firing kerosene (back-up fuel) at -5°F operating at 50-100% load.

Process PC1 for Emission Unit UCC001 represents natural gas firing in the turbine and no duct burner firing. For this process

Dry Low NO, burners and Selective Catalytic Reduction are used to control NO, emissions. Emissions of VOC and co

are controlled through the use of an oxidation catalyst. Total throughput values listed

below represent maximum natural gas use for the short-term (hourly) basis while the annual quantity per year of

natural gas represents turbine operations at the average annual temiperature (54.6"F).

Source Classification Total Thruput Thruput Quantity Units
Code (SCC) Quantity/Hr Quantity/Yr Code Description
2-01-002-01 1.81 15,869 0115 million cubic feet gas
O Confidential Operating Schedule Building Floor/Location
X Operating at Maximum Capacity Hrs/Day Days/Yr
O Activity with Insignificant Emissions 24 365 CCRAVO1 Ground
Emission Source/Control Identifier(s) (continued)
I ESCC1 DLN1 SCR1 0x1
EMISSION UNIT uccoo1 PROCESS PC2
B Description

Emission Unit UCC001 represents a GE S107FA combustion turbine rated at 1,779 mmBtu/hr when firing natural gas (the

primary fuel) at 54.6°F and 2,028 mmBtu/hr when firing kerosene (back-up fuel) at -5°F operating at 50-100% load.

Process PC2 for Emission Unit UCC001 represents kerosene firing in the turbine and no duct burner firing. For this process,

Dry Low NO, burners Selective Catalytic Reduction are used to control NO, emissions. Emissions of VOC and CO are

are controlled through the use of an oxidation catalyst. Kerosene use will be limited to 11.32

million gallons per year, which is equivalent to 720 hours per year of operation. Maximum total throughput of kerosene

on an hourly basis, represents turbine operations at -5°F at full load.

Source Classification Total Thruput Thruput Quantity Units

Code (SCC) Quantity/Hr Quantity/Yr Code Description

2-01-009-01 15,717 11,320,000 0045 Gallons
O Confidential Operating Schedule Building Floor/Location
X Operating at Maximum Capacity Hrs/Day Days/Yr
O Activity with Insignificant Emissions 24 30 CCRAVO01 Ground

1 Emission Source/Control identifier(s) (continued)
ESCCH1 DLN1 SCR1 0X1

11/1/00
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New York State Department of Environmental Conservation
Air Permit Application ‘

DEC 1D :

A
L
-

2] -lsfafol4l-lofofo[2]4

Section IV - Emission Unit Information (continued)

Process Information O Continuation Sheet(s)

EMISSIONUNIT | uccoot | | ProcEss | pca

Description

Emission Unit UCCO001 represents a GE S107FA combustion turbine rated at 1,779 mmBtu/hr when firing natural gas (the

primary fuel) at 54.6°F and 2,028 mmBtu/hr when firing kerosene (back-up fuel) at -5°F operating at 85-100% load. The

combustion turbine is equipped with a duct burner rated at 644 mmBtu/hr while firing natural gas. Process PC3 for

Emission Unit UCCO001 represents natural gas firing in the gas turbine and duct burner. For this process Dry Low

NO, burners and Selective Catalytic Reduction are used to control NO, emissions. Emissions of VOC and CO

are controlied through the use of an oxidation catalyst. Total throughput values located below

represent natural gas use fur the short-term (hourly) basis while the annual quantity per year of naturai gas represents

turbine operations at the average annual temperature {54.6°F).

Source Classification Total Thruput Thruput Quantity Units
Code (SCC) Quantity/Hr Quantity/Yr Code Description
2-01-002-01 2.45 21,509 0115 million cubic feet gas
O Confidential Operating Schedule Building Floor/Location
Operating at Maximum Capacity Hrs/Day Days/Yr
O Activity with Insignificant Emissions 24 365 CCRAVO01 Ground
Emission Source/Control Identifier(s) (continued)
Jr ESCC1 DBO01 DLN1 SCR1 0X1
EMISSION UNIT uccoo1 PROCESS PC4
Description

Emission Unit UCC001 represents a GE S107FA combustion turbine rated at 1,779 mmBtu/hr when firing natural gas (the

primary fuel) at 54.6°F and 2,028 mmBtu/hr when firing kerosene (back-up fuel) at -5°F operating at 85-100% load. The

combustion turbine is equipped with a duct burner rated at 6§44 mmBtu/hr while firing natural gas. Process PC4 for

Emission Unit UCC001 represents kerosene firing in the gas turbine, while natural gas is fired in the duct burner.

For this process Dry Low NO, burners and Selective Catalytic Reduction are used to control NO, emissions.

Emissions of VOC and CO are controlled through the use of an oxidation catalyst. Kerosene

use will be limited to 11.32 million gallons per year, which is equivalent to 720 hours per year of operation. Maximum

total throughput of kerosene, on an hourly basis, represents turbine operations at -5°F at full load.

Source Classification Total Thruput Thruput Quantity Units
Code (SCC) Quantity/Hr Quantity/Yr Code Description
2-01-009-01 15,717 11,320,000 0045 Gallons
O Confidential Operating Schedule Building Floor/Location
X Operating at Maximum Capacity Hrs/Day Days/Yr
O Activity with Insignificant Emissions 24 30 CCRAV01 Ground

Emission Source/Control Identifier(s) (continued)

, ESCC1 DBO1

DLN1

SCR1

OX1

11/1/00
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New York State Department of Environmental Conservation

Air Permit Application _ ‘
L
-—w

DECID
2] -[6f3fol4]-ofolol2]4
Section IV - Emission Unit Information (continued)
S EErEE— ——— ———— EE—— .
| Emission Unit | Emission| Process | Emission Emission Unit Applicable Federal Requirements Continuation Sheet(s—)|
i Point Saurce Title Type - Part | SubPart| Section | SubDivision{ Parag. |Sub Parag.| Clause | SubClause |
i UCcoo01 40 CFR 60 A 7 |
| uccoo1 40 CFR 60 A 8 |
| Uccoo1 _40 | CFR _ _30_( At
Uccoo1 | 40 CFR 60 12
Uccoo1 40 CFR 60 13
- - — — = = T — e
' Emission Unit | Emission| Process | Emission Emission Unit State Only Requirements O Continuation Sheet(s)
} Paint Source Title Type Part | SubPart| Section | SubDivision | Parag. |Sub Parag.| Clause | SubClause
uccoo1 5 NYCRR 227 1 3
]
7 |
Il
— ' S ST e — —
Emission Unit Compliance Certification B Continuation Sheet(s)
Rule Citation 1
Title Type Part Sub Part Section Sub Division Paragraph | Sub Paragragh | Clause |Sub Clause
40 CFR 60 GG 333 b
l & Applicable Federal Requirement O State Only Requirement O Capping
. . Emission Emission .
l Emission Unit Paint Process Source ) CAS. No. Contaminant Name
l uccoo1 ' 7446-09-5 Sulfur Content
|| Monitoring Information
[0 Continuous Emission Monitoring 0O Monitoring of Process or. Control Device Parameters as Surrogate
O Intermittent Emission. Testing B Woaork Practice Involving Specific Operations
O Ambient Air Monitoring ’ 0 Record Keeping/Maintenance Procedures
Description
KeySpan Energy is proposing a custom schedule for fuel sulfur monitoring in accordance with 40 CFR 60 Part 60.13(i).
Work Practice Parameter Reference Test Method
Type Code Description
L Part 60, Appendix A
[ Parameter Manufacturer Name/Model No.
| Code Description - .
[ 32 Sulfur Content
| Limit Limit Units
. Upper Lower Code Description
| 0.8 57 Percent by Weight
' | Averaging Method Monitoring Frequency Reporting Requirements
* Code Description Code Description Code Description
‘ 01 Grab Sample 36 Custom Schedule 10 Upon Request
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New York State Department of Environmental Conservation

Air Permit Application ‘
DECID : |
-

2] Jelslola]-{ofofof2]4
Section IV - Emission Unit Information (continued)
i Emission Unit| Emission | Process Emission Emission Unit Applicable Federal Requirements T Continuation Sheet(s)
Point Source Title Type Part | SubPart| Section | SubDivision} Parag. [Sub Parag.| Clause | SubClause |
uccoot 40 CER 52 A 21
[ uccoot 40 CFR 80 A 19 |
uCcco01 40 CFR 60 Da '
r uccoot 40 CFR 60 GG 322 a 1
rl—chcom 40 CFR 60 GG | 333 b
uccoo1 40 CFR 80 GG | 334 b ]
uccoo1 40 CFR 60 GG 335 c
uccoo1 40 CFR 60 GG | 335 d
uccoo1 40 CFR 50 GG | 335 e
. uccon 40 CFR 72 A 9
uccoo1 40 CFR 75 A 5
uccoot 40 CFR 75 B 10
Hccom 40 CFR 75 B 11 d
uccoo1 40 CFR 75 B 1 d 2
uccoo 40 CFR 75 B 12 a
uccood 40 CFR 75 B 12 b
uccoot 40 CFR 75 B 13 b
uccoo1 40 CFR 76 c
uccoo1 40 CFR 75 D
. UCCo01 40 CFR 75 F 50
uccoo1 40 CFR 75 F 52
Y uccoot 40 CFR 75 F 53
uccoo1 40 CFR 75 F 54
uccoot 40 CFR 75 F 55 b 2
Uuccoo1 40 CFR 75 F 55 b 3 {
UcCco01 ' : 40 CFR 75 F 55 c
uccoo1 40 CFR 76 F 56
uccoot 40 CFR G
uccoot 6 NYCRR | 201 7 1
UuCcCco01 ) _ o 6 NYCRR | 227 1 3 a
uccoo1 6 NYCRR | 227 1 3 a ]
uccoo1 6 NYCRR | 231 2 7 a
uccoot 8 NYCRR | 231 2 7 b
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New York State Department of Environmental Conservation
Air Permit Application

A
DECID |
uyr

l2|-6304-00 0124
R —

Applicable Rule

Title Type Part Sub Part Section Sub Division | Paragraph| Sub Paragraph | Clause [Sub Clause
40 CFR 52 A 21 J B [
B Applicable Federal Requirement O State Only Requirement 00 Capping }
. . Emission Emission .
Emission Unit Point Process Solunl:e CAS. No. Contaminant Name
uccoot 07440-41-7 Beryllium ]
Monitoring Information
O Continuous Emission Monitoring O Monitoring of Process or Contrcl Device Parameters ag Surrogate
O Intermittent Emission Testing Work Practice Involving Specific Operations
O Ambient Air Monitoring 00 Record Keeping/Maintenance Procedures

Description
Alternate fuel usage (kerosene) in the combustion turbine is limited to 11.32 million gallons per year.

Work Practice Process Material Reference Test Method
Type | Code . Description
04 006 Number 1 Qil (kerosene) 40 CFR Part 60 Appendix A Method 19
Parameter Manufacturer Name/Mode! No.
Code Description
. Limit Limit Units
| Upper Lower Code Description
11.32 121 Million Gallons Burned
__Averaging Method ___ Monitoring Frequency Reporting Requirements
Code Description Code Description Code Description
| . 16 Calender Max Recorded Dally 12 During Oil Use 10 Upon Request
. Applicable Rule
Title -Type Part Sub Part Section Sub Division | Paragraph| Sub Paragraph | Clause [Sub Clause
40 CFR 52 A 21 J
O Applicable Federal Requirement O State Only Requirement B Capping
Emission Unit Emp':;'f "1 Process Eg;:fé:" CAS. No. ‘ Contaminant Name
Uccoo1 07664-93-9 Sulfuric Acid
Monitoring Information
O Continuous Emission Monitoring O Monitoring of Process or Control Device Parameters as Surrogate
| O Intermittent Emission Testing X Work Practice Involving Specific Operations 1
| O Ambient Air Monitoring O Record Keeping/Maintenance Pracedures
| Description

Aletrnate fuel usage (kerosens) in the combustion turbine is limited to 11.32 million gailons per year.

.

Work Practice Process Material Reference Test Method
Type Code Description
01 006 Number 1 Oil (Kerosene)
Parameter Manufacturer Name/Model No.
Code Description
Limit Limit Units
Upper Lower Code | . Description
11.32 ' 121 Miillon Gallons Burned -
Averaging Method Monitoring Frequency Reporting Requirements
Code Description Code Description Code Description

16 Calendsr Max Recorded Daily 12 During Oil Use 10 Upon Request
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New York State Department of Environmental Conservation

Air Permit Application
DECID

A
|
h__¢

Emission Unit Compliance Certification (Continued)

Applicable Rule

Title Type Part Sub Part Section Sub Division Paragraph | Sub Paragraph | Clause {Sub Clause
40 l_ _CFR 60 GG 334 (a)
Applicable Federal Requirement |o State Only Requirement |0 Capping |
o . Emission Emission .
Emission Unit Eoint Process | o . o CAS. No. Contaminant Name
uccoot NY210-00 -0 Oxides Of Nitrogen

"B Continuous Emission Monitoring
0 Intermittent Emission Testing
O Ambient Air Manitoring

Monitoring Information

B Monftoring of Process or Control Device Parameters as Surrogate
O Work Practice Involving Specific Operations
1 Record Keeping/Maintenance Precedures

Description

KeySpan Energy is proposing to use a CEM for NO, to satisfy Subpart GG requirements.

Work Practice Process Material Reference Test Method
I Type Code Description
40 CFR Part 60, Appendix A, Method 19
Parameter Manufacturer Name/Model No.
Cade Description
23 Cancentration
Limit _ Limit Units
[ Upper Lower Code | __Description i
0.038 7 l Pounds per Million Btus
Averaging Method Monitoring Frequency Reperting ﬁequirements
Code Description Code Description Code Description
08 1-Hour Average 01 Continuously a7 Quarterly
Applicable Rule
Title Type Part Sub Part Section Sub Division Paragraph | Sub Paragraph | Clause |Sub Clause
40 CFR 52 A 21 J
® Applicable Federal Requirement [0 State Only Requirement O Capping
. . Emission Emissi .
Emission Unit PI:;\:) Process sr":zi'::" CAS. No. Cantaminant Name
uccoo1 Sulfuric Acid
Monitoring Information
O Continuous Emission Monitoring O Monitoring of Process or Control Device Parameters as Surrogate
0 Intermittent Emission Testing X Work Practice Involving Specific Operations
O Ambient Air Monitoring 0 Record Keeping/Maintenance Procedures

Description

KeySpan Energy will burn natural gas as a primary fuel in the combustion turbine and as the only fuel in the duct burner.

7/25/00

Work Practice Process Material Reference Test Method
Type Code Description” ’
04 012 Natural Gas Burned
Parameter Manufacturer Name/Mode! No.
Code Description
22 Volume
Limit Limit Units
Upper Lower Code Description
Averaging Method Monitoring Freguency Reporting Requirements
Code | Description Code Description Code Description
01 Continuous 10 Upon Request
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Air Permit Application
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DECID
2] -[e]3fol4]-Jojolo2]4
Emission Unit Compliance Certification (Continued)
Applicable Rule

Title Type Part Sub Part Section Sub Division | Paragrach{ Sub Paragraph | Clause |Sub Clause

40 CFR 52 A 21 J
Appiicable Federal Requirement O State Only Requirement O Capping

Emission Unit En;l:;u:) " | Process g;l zf:;n CAS. No. Contaminant Name

" uccoon 07440 -41-7 Beryllium
Monitoring Information

O Continuous Emission Monitoring 0O Monitoring of Process or Control Device Parameters as Surrogate
O Intermittent Emission Testing Wark Practice Involving Specific Operations
O Ambient Air Monitoring 0O Record Keeping/Maintenance Procedures

Description

KeySpan Energy will burn natural gas as a primary fuel in the combustion turbine and as the only fuel in the duct burner.

Work Practice Process Material Reference Test Method
I Type Code Description
| o4 012 Natural Gas Burned
I Parameter Manufacturer Name/Model No.
Code Description
22 Volume
Limit Limit Units
Upper Lower Code Description
Averaging Method Monitoring Frequency Reporting Requirements
Code Description Code Description Code Description
01 Continuous 10 Upon Request
Applicable Rule |
Title Type Part Sub Part Section Sub Division | Paragraph| Sub Paragraph | Clause JSub Clause
6 NYCRR 201 7 1
Applicable Federal Requirement £ State Only Requirement O Capping
Emission Unit Er;':;':’ " | Process Eéno'zfég" CAS. No. Contaminant Name
uccoo1 7446-09-5 Sulfur Dioxide
Monitoring Information
O Continuous Emission Monitoring O Monitoring of Process or Control Device Parameters as Surrogate
O Intermittent Emission Testing X Work Practice Involving Specific Operations
O Ambient Air Monitoring |8 Record Keeping/Maintenance Procedures

Description

KeySpan Energy is proposing a fuel sulfur limit of 0.04 percent by weight to be tested each time the tank is filled.

Reference Test Method

Woark Practice Process Material
Type Code Description
4 036 Kerosena ASTM Method D4292 or Equivalent H
Parameter Manufacturer Name/Mode! No.
Code Description
32 Sulfur Control -
Limit Limit Units H
Upper Lower Code Description
0.04 57 Percent by Weight i
Averaging Method Monitoring Frequency Reporting Requirements
Code Description Code Description Code Description
01 Grab Sample 12 Per Batch 10 Upon Request __j
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New York State Department of Environmental Conservation

Air Permit Application

DECID
.

[Je]3fofal-Tofofo2]4

Emission Unit Compliance Certification (Continued)
Applicabie Rule
Title Type Part Sub Part Section Sub Division | Paragraph| Sub Paragraph | Clause |Sub Clause !
40 CFR 52 A 21 J i
& Applicable Federal Requirement 00 State Only Requirement O Capping |
. g Emissi Emissi
Emission Unit ";Z:to " | Process g: jfézn CAS. No. Contaminant Name J
UCC001 7446-09-5 Suifur Dioxide
Monitoring Information

Continuous Emissicn Monitoring

O Monitoring of Process or Control Device Parameters as Surrogate

o
8 Intermittent Emission Testing
0 Ambient Air Monitoring

Work Practice Involving Specific Operations
0 Record Keeping/Maintenance Procedures

Description

Alternate Fuel Usage (kerosene) in the combustion turbine is limited to 11.32 million gallons per year.

Process Material

Reference Test Method

Woark Practice
Type Code Description
04 006 Number 1 Oil {Kerasene)
Parameter Manufacturer Name/Model No.
Code Description :
Limit Limit Units
Upper Lower Code Description
11.32 121 Million Gallons Burned
Averaging Method Monitoring Freguency Reporting Requirements
Code Descripticn Code Description Code Description
‘ 16 Calendar Max Recorded Daily | 12 During Oil Use 10 Upon Request
. Applicable Rule
Title Type Pant Sub Part Section Sub Division | Paragraph| Sub Paragraph | Clause |Sub Clause
3 NYCRR 227 1 3 a 1
Applicable Federal Requirement 0O State Only Requirement O Capping
. " Emission Emission .
Emission Unit Point Process é"o' jré e CAS. No. Contaminant Name
uccoo1
Monitoring Information
E Continuous Emission Manitoring O Monitoring of Process or Control Device Parameters as Surrogate
0O Intermittent Emission Testing OO Work Practice involving Specific Operations
O Ambient Air Monitoring O Record Keeping/Maintenance Procedures

Description

Limit opacity to 20% for any six-minute period. Compliance will be demanstrated with an opacity meter as

required in 40 CFR 60.47a(a).

Reference Test Method

Work Practice Process Material
Type Code Description a
- 40 CFR 60 Appendix A Method 9
Parameter Manufacturer Name/Mode! No.
Code Description
01 Opacity
Limit Limit Units
Upper Lower Code Description
20.0 136 Percent Opacity
Averaging Method Monitoring Frequency Reporting Requirements
Code Description Code Description Code Description |
19 6-Minute Av_eige 01 Continuous 07 Quarterly |
PAGE 18
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Emission Unit Compliance Certification (Continued)
Applicable Rule |

Title Type Part Sub Part Section Sub Division | Paragraph| Sub Paragraph | Clause {Sub Clause
6 NYCRR 227 1 3 a 1 i
I @ Applicable Federal Requirement [0 State Only Requirement O Capping |
Emission Unit Erglosiilton Process Eén;‘sjféoen CAS. No. Contaminant Name
UCco01
Monitoring Information
Continuous Emissicn Monitoring O Monitoring of Process or Control Device Parameters as Surrogate
0 Intermittent Emission Testing O Work Practice Involving Specific Operations
O Ambient Air Monitoring O Record Keeping/Maintenance Procedures
Description
Limit opacity to 27% for one six-minute time period. Compliance will be demonstrated with an opacity meter B
as required in 40 CFR 60.47a(a).
Work Practice Process Material Reference Test Method
Type Code Description
40 CFR 60 Appendix A Method 9
Parameter Manufacturer Name/Model No.
Code Description
1 Opacity
Limit Limit Units
Upper Lower Code Description
F 27 136 - Percent opacity
Averaging Method Monitoring Frequency —o— Reporting Requirements |
Cade Description Code Description Code Description
. 19 6-minute average o1 Continuous 07 Quarterly
Applicable Rule i
Title Type Part Sub Part Section Sub Division | Paragraph{ Sub Paragraph | Clause |Sub Clause
6 NYCRR 227 2 4 @ 2 i
O Applicable Federal Requirement . |0 State Only Regquirement O Capping
Emission Unit Er::)sis:to " | Process Eé"o' zf:;n CAS. No. Contaminant Name
uccoot NY210-00-0 Oxides of Nitrogen
: Monitoring Information |
Continuous Emission Monitoring O Monitoring of Process or Control Device Parameters as Surrogate
O Intermittent Emission Testing . O Work Practice Invalving Specific Operations
0O Ambient Air Monitoring O Record Keeping/Maintenance Procedures
Description
Compliance with the NO, RACT emission limit will be demonstrated pursuant to 40 CFR 60 Appendix A, Method 19 and

6 NYCRR 227-2.6 (b). Compliance will be based on the combination of the turbine and the duct burner when both fire,
and the turbine alone when not duct firing.

Work Practice Process Material Reference Test Method
Type Code Description
40 CFR 60 Appendix A Method 19
Parameter Manufacturer Name/Mode! No.
Code Description .
23 Concentration..
Limit ] Limit Units
Upper Lower Code Description
| 42 275 Parts per million by volume (dry, corrected to 15% O,)
Averaging Method Monitoring Frequency Reporting Requirements
Code Description Code Description Code Description
20 Reference Test Method 01 Continuous 07 Quarterl
PAGE 17
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[ Emission Unit Compliance Certification (Continued)
Applicable Rule |
A| Title Type Part Sub Part Section Sub Division | Paragraph| Sub Paragraph | Clause {Sub Clause
40 CFR 52 A 21 J
0O Applicable Federal Requirement O State Only Requirement O Capping
. . Emission Emission R
Emission Unit Point Process g;' Efg; CAS. No. Contaminant Name
UCCco01 7446-09-5 Sulfur Dioxide
Monitoring Information
O Continuous Emission Manitoring 00 Monitoring of Process ar Control Device Parameters as Surrogate
O Intermittent Emission Testing 2 Work Practice Involving Specific Operations
O Ambient Air Monitoring 00 Record Keeping/Maintenance Procedures
Description
KeySpan Energy will burn natural gas as a primary fuel in the combustion turbine and as the only fuel in the duct burner.
Work Practice Process Material Reference Test Method
Type Code : Description
04 012 Natural Gas Burned
Parameter ) Manufacturer Name/Model No.
Code Description
22 Volume
Limit Limit Units
Upper Lower | Code Description N
Averaging Method Monitoring Frequency Reporting Requirements 4|
Code Description Code Description Code . Description
. 01 Continuous 10 Upon Request
] .
. Applicable Rule .
Title Type Part Sub Part Section Sub Division | Paragraph| Sub Paragraph | Clause |Sub Clause i
8 NYCRR 227 2 4 e 2 1i
Applicable Federal Reguirement O State Only Requirement O Capping
o . Emissi Emissi
J Emission Unit ':':::f | Process g;’zzc;" CAS. No. Contaminant Name
uccoo1 NY210-00-0 - Oxides of Nitrogen
. Monitoring Information
X1 Continuous Emission Monitoring O Monitoring of Process or Control Device Parameters as Surrogate
O Intermittent Emission Testing O Work Practice involving Specific Operations
O Ambient Air Monitoring O Record Keeping/Maintenance Procedures
. Description
Compliance with the NO, RACT emission limit will be demonstrated pursuant to 40 CFR 60 Appenidx A, Method 19 and

6 NYCRR 227-2-6(b). Compliance will be based on the combination of the turbine and the duct burner when both fire,
and the turbine alone when not duct firing.

Work Practice Process Material . Reference Test Method
Type Code Description
40 CFR Part 60 Appendix A Method 19
Parameter Manufacturer Name/Model No.
Code Description : H
23 Concentration -
Limit Limit Units
Upper Lower Code Description -
65 275. Parts per million by volume (dry, corrected 10 15% Q,)
Averaging Method Monitoring Frequency Reporting Requirements
Code Description Code Description Code Description
01 Continuous 07 Quarterly

. 20 Reference Test Method
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. ! Emission Unit Compliance Certification (Continued)
Applicable Rule

Title Type Part Sub Part Section Sub Division | Paragraph|{ Sub Paragraph | Clause |Sub Clause
40 CFR 52 A 21 J
& Applicable Federal Requirement O State Only Requirement O Capping
- . Emission Emission .
Emission Unit Pomt | Process ':Smc:zrée CAS. No. Contaminant Name
ucco1 CCo01 PC1 NY075-00-0 Particulates
: Monitoring Information
0 Continuous Emission Monitaring O Monitering of Process or Control Device Parameters as Surrogate
Intermittent Emission Testing O Work Practice Involving Specific Operations
0O Ambient Air Monitoring 0O Record Keeping/Maintenance Procedures
Description ]

Value (HHV) of fuel with no fuel firing in the duct burner. This emission limit applies at all loads except during startup i
2nd shutdown (not te exceed threa houre per oceurrence). KeySpan Enargy will show compliance with particulats
emission limit by stack testing.

Work Practice Process Material Reference Test Method
Type Code Description
- Method 5
Parameter Manufacturer Name/Model No.
Code Description
23 Concentration
Limit : Limit Units
Upper Lower Code Description
| I 0.021 7 Pounds Per Million Btus
| | Averaging Method E Monitoring Frequency i Reporting Requirements
. Code Description Code Description Code Description
20 Reference Test Method 14 As Required 10 Upon Request
Applicable Rule
Title Type Part Sub Part Section Sub Division | Paragraph| Sub Paragraph | Clause |Sub Clause
40 CFR 52 A 21 J

X Applicable Federal Requirement O State Only Requirement O Capping 4"
i Emission Unit Er;':;'f’ " | Process Eg’o'zizn CAS. No. Contaminant Name 'I
] | Uuccoo1 CcCcoo1 PC2 NY075-00-0 Particulates |
I Monitoring Information

O Continuous Emission Monitoring 00 Monitoring of Process or Control Device Parameters as Surrogate

X [ntermittent Emission Testing O Woerk Practice Involving Specific Operations h
] O Ambient Air Monitoring O Record Keeping/Maintenance Procedures

Description

0.057 Ib/mmBtu Particulate Matter emission limit during kerosene firing in the gas turbine based upon High Heating Value (HHV) of fuel

with no fuel firing in the duct burmer, This emission limit applies at all loads except during startup thres and shutdown (not to exceed
hours per occurrence). KeySpan Energy wiil show compliance with particulate emission by stack testing.
Work Practice Process Material Reference Test Method
Type Code Description
Method 5
Parameter Manufacturer Name/Model No.
Code - Description
23 Concentration
Limit Limit Units
Upper - Lower Code Description
0.057 7 Pounds Per Million Btus
Averaging Method Monitoring Frequency Reporting Requirements
Code Description Code Description Code Description
. 20 Reference Test Method 14 As Required 10 Upon Request
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Applicable Rule

Title Type Part Sub Part Section Sub Division | Paragraph| Sub Paragraph | Clause Sub Clause

40 CFR 52 21 J |
& Applicable Feaeral Requirement O State Only Requirement 2 Capping

Emission Unit Emp';sr:fn Process Eéno' e CAS. No. Contaminant Name

uccoo1 CCo01 PC3 NY075-00-0 Particulates
Monitoring Information

O Continuous Emission Menitoring O Monitoring of Process or Control Device Parameters as Surrogate
Intermittent Emission Testing 0O Work Practice Involving Specific Operations
O Ambient Air Monitoring O Record Keeping/Maintenance Procedures

Description

| This emission limit applies to the turbine and the duct burner operating simultaneously on natural gas. This applies at all

loads except during etartup ond shutdown (not te excesd three hours per occurrerce) KeySpan Energy will ehow

compliance with particulate matter limit by stack testing.

Work Practice Process Material Reference Test Method
Type Code Description
0 Method §
Parameter Manufacturer Name/Mode! No.
Code Description
23 Concentration
Limit Limit Units
Upper Lower Code Description
0.021 7 Pounds Per Million Btus
Averaging Method Monitoring Frequency Reporting Requirements
Code Description Code _ Description Code Description
20 Reference Test Method 14 As Required 10 Upa Reqdést
Applicable Rule
Title Type Part Sub Part Section Sub Division | Paragraph{ Sub Paragraph | Clause {Sub Clause
40 CFR 52 A 21
B9 Applicable Federal Requirement O State Only Requirement 0O Capping 1
Emission Unit Er;:)sis;:? "1 Process Eéno' 3:;2" CAS. No. Contaminant Name
UcCcCoo01 CCoo1 PC4 NY075-00-0 Particulates
. Monitoring Information |
O Continuous Emission Monitoring O Monitoring of Process or Control Device Parameters as Surrogate
Intermittent Emission Testing O Work Practice Involving Specific Operations
0O Ambient Air Monitoring 0 Record Keeping/Maintenance Procedures

Description

0.057 Ib/mmBtu particulate matter emission limit during kerosene firing based upon High Heating Value (HHV) of fuel.

This emission limit applies to the turbine firing kerosene while the duct burner fires natural gas. This applies

at all loads except during startup and shutdown (not to exceed three hours per occurrence). Keyspan Energy will 1

show compliance with particulate emission limit by stack testing.

Reference Test Method

Work Practice Process Material
Type Code Description
Method 5
Parameter Manufacturer Name/Mode! No. H
Code Description
23 Concentration
Limit Limit Units
Upper Lower Code Description H .
0.057 7 Pounds Per Million Btus
Averaging Method Monitoring Frequency Reporting Requirements
Code Description Code Description Code Description
14 As Required 10 Upon Request

7/25/00
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I— Emission Unit Compliance Certification (Continued) |
Applicable Rule : .
1 Title Type Part | Sub Part Section Sub Division | Paragraph| Sub Paragraph | Clause jSub Clause|
{40 CFR 52 A 21 J i
i ® Applicable Federal Requirement O State Only Requirement T Capping \
- . Emissi Emissi .
Emission Unit ";,‘;;' (on Process | goooo CAS. No. Contaminant Name
uccoo1 €Co01 PCH NYO075 - 00 - § PM - 10 |

Monitoring Information

=

O Continuous Emission Monitoring
Intermittent Emission Testing
O Ambient Air Monitoring

00 Monitoring of Pracess cr Control Device Parameters as Surrogate
O Work Practice Involving Specific Operations
0 Record Keeping/Maintenance Procedures

Description

Value (HHV) of fuel with no fuel fi
and shutdown {nut to exceed thre

I 0.021 Tb/mmBtu Particulate Matter emission limit during natural gas firing in the gas turbine based upon High Heating
ring in the duct burner. This emission limit applies at all loads except during startup |
e hours per occurrence). KeySpan Energy will show compliance with PM emissions

limit by stack testing.

Work Practice Process Material Reference Test Method
Type Code Description
Method 201/201A and 202
Parameter Manufacturer Name/Model No.
Code Description
23 Concentration
Limit Limit Units
Upper Lower Code Description
0.021 7 Pounds Per Milllon Btus
‘ Averaging Method _ Monitoring Frequency { Reporting Requirements
. | Code Description Code Description Code Description __|
20 Reference Test Method 14 As Required | 10 Upon Request ]
Applicable Rule |
Title Type Part Sub Part Section Sub Division | Paragraph| Sub Paragraph | Clause |Sub Clause
40 CFR 52 A 21 J
® Applicable Federal Requirement O State Only Requirement O Capping
Emission Unit E"P“:;'f " | Process Eg: 3:;2" CAS. No. Contaminant Name
| UCCo001 ccoo1 | Pc2 NY075-00-5 P10
Monitoring Information f
O Continuous Emission Monitoring 00 Monitoring of Process or Control Device Parameters as Surrogate ﬁ
[®@ (ntermittent Emission Testing O Work Practice Involving Specific Operations
0O Ambient Air Monitoring OO0 Record Keeping/Maintenance Procedures |

Description

(not to exceed hours per occurrence

tburner. This limit applies at all loads except during startup three and shutdown

0.057 Ib/mmBtu Particulate Matter emission TImMit CUANG 28 -2 = = — eSS =
(HRV) of fuel with no fuel firing in the duc p

). KeySpan Energy will show compliance with PM-10 emissions by stack testing,

P.057 ib/mmBtu Particulate Matter mission limit during kerosene firing in the gas turbine based upon High Heating Value

7/25/00
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Work Practice Process Material Reference Test Method
Type Code Description
Method 201/201A and 202
Parameter Manufacturer Name/Model No.
Code Description
23 Concentration
Limit Limit Units
Upper Lower Code Description
0.057 7 Pounds Per Million Btus g
Averaging Method Monitoring Frequency Reporting Requirements H
Code Description Code Description Code Description
II 20 Reference Test Method 14 As Required 10 Upon Request
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Applicable Rule

Title Type Part Sub Part Section Sub Division | Paragraph| Sub Paragraph | Clause |Sub Clause

40 CFR 52 A 21 J
@ Applicabie Federal Requirement 0 State Only Requirement O Capping

_— g Emission Emission ]
Emission Unit Point Process Sc:ur;e CAS. No. Contaminant Name
uccoo01 €C001 PC3 NY075-00-5 PM - 10
Monitoring Information
O Continuous Emission Monitoring O Monitoring of Process or Control Device Parameters as Surrogate
Intermittent Emission Testing O Work Practice Involving Specific Operations
0O Ambient Air Monitoring O Record Keeping/Maintenance Procedures
Description

0.021 Ib/mmBtu Particulate Matter emission limit during natural gas firing based upon High Heating Value (HHV) of fuel,
This emission limit applies to the turbine and the duct burner operating simuitaneously on natural gas. This applies at alf

lcads excapt durirg sta-tup and shutdown (rot to exceed three howrs per ocourrence). KeySaan Energy will show
compliance with particulate matter limit by stack testing.

Work Practice Process Material Reference Test Method
Type Code Description
Method 201/201A and 202
Parameter Manufacturer Name/Model No.
Code Description
23 Concentration
Limit Limit Units
I Upper Lower Code Description
0.021 7 Pounds Per Million Btus
Averaging Method ] Monitoring Frequency_ 1 Reporting Requirements
. 'F Code Description Code Description Code Description |
20 Reference Test Method 14 As Required 10 Upon Request
Applicable Rule 1
Title Type Part Sub Part Section Sub Division | Paragraph| Sub Paragraph | Clause |Sub Clause
40 CFR 52 A 21 J
& Applicable Federal Requirement O State Only Requirement O Capping
Emission Unit E'g':ii'fn Process Eggzz‘;" CAS. No. Contaminant Name
UCCoo1 CC001 PC4 NY075-00-5 PM - 10
Monitoring Information
| O Continucus Emission Manitoring O Monitoring of Process or Control Device Parameters as Surrogate
= Intermittent Emission Testing O Work Practice Involving Specific Operations
' O Ambient Air Monitoring .| 30 Record Keeping/Maintenance Procedures |
Description |

| 0.057 Ib/mmBtu particulate matter emission limit during kerosene firing based upon High Heating Value (HHV) of fuel. i

This emission limit applies to the turbine firing kerosene while the duct burner fires natural gas. This applies !
at afl loads except during startup and shutdown (not to exceed three hours per occurrence}. KeySpan Energy will
show compliance with PM emission limit by stack testing.
Work Practice Process Material Reference Test Method
Type Code . Description
Method 201/201A and 202
Parameter . Manufacturer Name/Mode! No. |
. Code Description |
| 23 Concentration l
Limit Limit Units
Upper Lower Code Description 1
0.057 7 Pounds Per Million Btus
Averaging Method Monitoring Frequency Reporting Requirements
Code Description Code Description Code Description
. 20 Ref. Test Method 14 As Required 10 Upon Reqguest
i ————— R e
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Applicable Rule

A
|
-

Sub Clause |

Title Type Part Sub Part Section Sub Division | Paragraph| Sub Paragraph | Clause
6 NYCRR 231 2 7 1 |
& Applicable Federal Requirement O State Only Requirement O Capping ]
. ; Emission Emission . i
Emission Unit Point Pracess | g0 e CAS. No. Contaminant Name
uccoo1 CCo01 PC1 NY210-00 -0 Oxides Of Nitrogen

Monitoring Information

O Monitoring of Process or Centrol Device Parameters as Surrcgate
O Work Practice involving Specific Operations

O Record Keeping/Maintenance Procedures

Description
2 ppm (by volume, dry, corrected to 15% O,) NO, emission limit during natural gas firing in the gas turbine based upon High'l:léating

Value (HHV) of fuel with no firing in the duct burner. This emission limit applies at all loads except during startup and shutdown
{riat 13 exceed thrze hovre per occurrenge), KaySpen Energy will use a CEM to monitor NO, emi=sicns ot tho stack

Continuous Emission Monitoring
Intermittent Emission Testing
Ambient Air Monitoring

oom

Work Practice Parameter Reference Test Method
Type Code Description
40 CFR Part 60, Appendix A, Method 19
Parameter Manufacturer Name/Model No.
Code Description
23 Concentration
Limit Limit Units
Upper Laower Code Description
2.0 275 Parts per million by volume (dry, corrected to 15% O;)
Averaging Method Monitoring Frequency Reporting Requirements
Code Description Code Description Code Description
. 8 1 Hour Average 01 Continuous 07 Quarterly
Applicable Rule
Title Type Part Sub Part Section Sub Division | Paragraph| Sub Paragraph | Clause |Sub Clause|
# 6 NYCRR 231 2 7 1
B Applicable Federal Requirement ] State Only Requirement O Capping Il
Emission Unit Er;los,;lf " | Process Eé"ézféin CAS. No. Contaminant Name [
Uuccoo1 CCo001 PC2 NY210-00-0 Oxides Of Nitrogen
Monitoring Information ‘ |
Continuous Emission Monitoring 0 Monitoring of Process or Control Device Parameters as Surrogate
O Intermittent Emission Testing O Work Practice Involving Specific Operations
OO Ambient Air Monitoring 0O Record Keeping/Maintenance Procedures
Description

. 8 ppm (by volume, dry, corrected to 15% 0,) NO, emission limit during kerosene firing in the gas turbine based
upon High Heating Value (HHV) of fuel with no fuel firing in the duct burner. This emission limit applies at all loads
except during startup and shutdown (not to exceed three hours per accurrence). KeySpan Energy will use a CEM to |
monitor NO, emissions at the stack.

Work Practice Process Material Reference Test Method
Type Code Description
Part 60, Appendix A, Mathod 19
Parameter Manufacturer Name/Modet No.
Code Description . .- |
23 Concentration 1
Limit Limit Units
Upper Lower Code Description
9 275 Parts per million by volume (dry, corrected to 15% O,
Averaging Method Monitoring Frequency Reporting Requirements
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Emission Unit Compliance Certification (Continued)
Applicable Rule ;
Title Type Part Sub Part Section Sub Division | Paragraph| Sub Paragraph | Clause |sub CIausEI
1 6 NYCRR 231 2 7 1 i
| @ Applicable Federal Requirement O State Only Requirement 0O Capping
. . Emission Emissi .
Emission Unit ot | Process g;ifézn CAS. No. Contaminant Name
Uccoo1 CCo01 PC3 NY210 - 00 -0 Oxides Of Nitrogen
Monitoring Information
& Continuous Emission Monitoring 00 Monitoring of Process or Control Device Parameters as Surrogate
O Intermittent Emission Testing O Work Practice Involving Specific Operations
0O Ambient Air Monitoring 0 Record Keeping/Maintenance Procedures

Description

“—3.1 ppm (by volume, dry corrected to 15% O,) NO, emission limit during natural gas firing based upon High Heating Value
(HHV) of fuel. This emission limit applies to the turbine and the duct burner operating simultaneously on natural gas. This
applies at all lcads except during startup and shutdown (not to exceed thres hours per occurrencs). KeySpan Energy will
use a CEM to monitor NO, emissions at the stack.

Work Practice Parameter Reference Test Method
Type Code Description
40 CFR Part 60, Appendix A, Method 13
Parameter Manufacturer Name/Mode! No.
Code Description
23 ) Concentration
Limit Limit Units
Upper Lower Code Description
31 275 Parts per million by volume {corrected to 15% O,)
Averaging Method Monitoring Frequency Reporting Requirements
Code Description Code Description Code Description
. | 8 1 Hour Average 01 Continuous 07 Quarterly
Applicable Rule
Title Type Part Sub Part Section Sub Division | Paragraph| Sub Paragraph | Clause [Sub Ciause
40 CFR 80 Da 45
& Applicable Federal Requirement O State Only Requirement O Capping
Emission Unit Er;';:fn Process Esmo'zfc'zn CAS. No. Contaminant Name
uccoo1 Cccoo1 PC3 NY210-00-0 Oxides of Nitrogen
Monitoring Information
B Continuous Emission Monitoring . O Monitoring of Process or Cantrol Device Parameters as Surragate
O Intermittent Emission Testing O Work Practice Involving Specific Operations
0O Ambient Air Monitoring . O Record Keeping/Maintenance Procedures
Description
Subpart Da limits NO, emissions from electric utility, industrial and steam generating units. For units constructed after
July 9, 1997, NO, emissions are limited to 0.15 Ib/mmBtu. The duct burner, firing natural gas, will be subject to this

limit. KeySpan Energy will use a CEM to monitor NO, emissions at the stack.

Work Practice Process Material Reference Test Method

Type Code Description
40 CFR Part 60, Appendix A, Method 18
Parameter Manufacturer Name/Modei No.
Code . Description
23 Concentration
Limit Limit Units
Upper Lower Code Description
h 0.15 275 Parts per milllon by volume (corrected to 15% 02)

Averaging Method Monitoring Frequency Reporting Requirements

Code Description Code Description Code Description

. 8 1 Hour Average 01 Continuous 07 Quarterly
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Emission Unit Compliance Certification (Continued)
' Applicable Rule

Title Type Part Sub Part Section Sub Division | Paragraph| Sub Paragraph | Clause |Sub Gause
40 CFR 60 Da 45
Applicable Federal Requirement {0 State Only Requirement 8 Capping
=— . | Emission | | Emissi L z
Emission Unit Paint Process Sourc:n CAS. No. Contaminant Name
UCccoo1 CC001 PC4 NY210-00-0 Oxides of Nitrogen
Monitoring Information
&= Continuous Emission Monitering O Monitering of Process or Control Device Parameters as Surrogate
O Intermittent Emission Testing 0 Work Practice involving Specific Operations
O Ambient Air Monitoring O Record Keeping/Maintenance Procedures
Description

Subpart Da limit NO, emissions from electric utility, industrial and steam generating units. For units constructed after
July 9, 1997, NO, emissions are limited to 0.15 ib/mmBtu. The duct burner, firing natural gas, will be subject to this
limit. KeySpan Energy will use a CEM to monitor NO, emissions at the stack.

Work Practice Process Material Reference Test Method
Type Code Description |
40 CFR Part 60, Appendix A, Method 19
Parameter Manufacturer Name/Model No.
Code Description
23 Concentration
Limit Limit Units
Upper Lower Code Description
0.15 275 Parts per milllon by volume (corrected to 15% 02)
Averaging Method Mecnitoring Frequency Reporting Requirements
Code Description Code Description Code Description
. 8 1 hour average 01 Continuous 07 Quarterly
' Applicable Rule . .
Title Type Part Sub Part Section Sub Division | Paragraph| Sub Paragraph | Clause [Sub Clause
6 NYCRR 231 2 7 1
@ Applicable Federal Requirement O State Only Requirement O Capping
Emission Unit E"’;':isl:f " | Process Eén(;zf;:n CAS. No. Contaminant Name
uccoo1 cCo01 PC4 NY210-00-0 Oxides Of Nitrogen
Monitoring Information
& Continuous Emission Manitoring 0O Monitering of Process or Control Device Parameters as Surrogate
00 Intermittent Emission Testing 0O Work Practice involving Specific Operations
0 Ambient Air Monitoring O Record Keeping/Maintenance Procedures

Description —
| 9 ppm (by volume, dry @15% O,) NO, emission limit during kerosene firing based upon High Heating Value (HHV)
of fuel. This emission limit applies to the turbine firing kerosene while the duct bumer fires naturai gas. This applies
at all loads except during startup and shutdown (not tc exceed thres haurs per cccurrence) KeySpan Energy will use
a CEM to monitor NO, emissions at the stack.

Work Practice Process Material Reference Test Method
Type Code Description :
- 40 CFR Part 60, Appendix A, Method 19
Parameter Manufacturer Name/Mode! No.
‘Code Description
23 Concentration
Limit Limit Units
Upper Lower Code Description Il
. 9 775 — Parts per milllon by volume (corrected to 15% Oj)
i Averaging Method o __Monitoring Frequency Reporting Requirements
Code Description Code Description Code Description |
. 8 1 Hour Average 01 Continuous 07 Quarterly
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Emission Unit Compliance Certification (Continued)

Applicable Rule
i Title Type Part Sub Part Section Sub Division | Paragraph| Sub Paragraph | Clause |Sub Clause |
6 NYCRR 231 2 7 1 |
@ Applicable Federal Requirement O State Only Requirement O Capping
Emission Unit Emission | 5 egs | ETSSION CAS. No. Contaminant Name
Point Source
uccoo1 CcCcoo1 PC1 NY998-00-0 vocC

O Continuous Emission Monitoring
Intermittent Emission Testing
O Ambient Air Monitoring

Monitoring Information

(m} Monitoring-of Process or Control Device Parameters as Surrogate
O Work Practice Involving Specific Operations

O Record Keeping/Maintenance Procedures

i Description
0.0015 Ib/mmBtu VOC emission limit during natural gas firing in the gas turbine based upon High Heating Value (HHV) of fuel .
with no fuel firing in the duct burner. This emission limit applies at all loads except during startup and shutdown (not to exceed )
three hours per occurrence). KeySpan Energy will show compliance with VOC emission limit by stack testing.
Work Practice Process Material Reference Test Method
Type Code Description
Part 60, Appendix A, Method 25A
Parameter Manufacturer Name/Model No.
Code Description
23 Concentration
Limit Limit Units
Upper Lower Code Description
0.0015 7 Pounds Per Million Btus
Averaging Method Monitoring Frequency Reporting Reguirements
|, Code Description Code Description Code Description
20 Ref. Test Method 14 As Required 10 Upon Request
Applicable Rule
Titie Type Part Sub Part Section Sub Division | Paragraph| Sub Paragraph | Clause |Sub Clause
| 6 NYCRR 231 2 7 1
& Applicable Federal Requirement O State Only Requirement 0O Capping
Emission Unit E':':;’f" Process Eg‘o' SZI:Zn CAS. No. Contaminant Name
UCcCcoo01 ccoo1 PC2 NY998 -00-0 vocC
Monitoring information
O Continuous Emission Monitoring 3O Monitoring of Process or Control Device Parameters as Surrogate
X [ntermittent Emission Testing O Work Practice Involving Specific Operations
0O Ambient Air Monitoring 0O Record Keeping/Maintenance Procedures

Description

0.0036 Ib/mmBtu VOC emissi;n limit during kerosene firing in the gas turbine based upon High Heating Value

(HHV) of fuel with no fuel firing in the duct burner. This emission limit applies at all loads except during startup hours

and shutdown (not to exceed three hours per occurrence). KeySpan Energy will show compliance with VOC emission

limits hy stack testing

| Work Practice Process Material Reference Test Method
Type Code Description
| Part 60, Appendix A, Method 25A
Parameter Manufacturer Name/Model No.
| Code Description
23 Concentration
Limit Limit Units
Upper Lower Code Description
0.0036 7 Pounds Per Million Btus
Averaging Method Monitoring Frequency Reporting Requirements
Code Description Code | Description Code Description
20 Reference Test Method 14 As Required 10 Upon Request

11/1/00

PAGE 26




New York State Department of Environmental Conservation

Air Permit Application
DECID '
2| -[6[3fofal-Tofolo[2]a

. Emission Unit Compliance Certification (Continued)
Applicable Rule
| Title Type Part Sub Part Section Sub Division Paragraph | Sub Paragraph | Clause ISub Clause

6 NYCRR 231 2 7 1

| B Applicable Federal Requirement 0O State Only Requirement O Capping
. . Emission Emission .

.! Emission Unit Point Process Source CAS. No. Contaminant Name
' UCCo01 CCO001 PC3 NY998 - 00 -0 vOC

Monitoring Information

O Continuous Emission Monitoring
& Intermittent Emission Testing
O Ambient Air Monitoring

O Monitoring of Process or Control Device Parameters as Surrogate
O Work Practice Involving Specific Operations
O Record Keeping/Maintenance Procedures

Description

0.0098 Ib/mmBtu VOC emission limit during natural gas firing based upon High Heating Value ('HHV) of fuel. This

emission limit applies to the turbine and the duct burner operating simultaneously on natural gas. This applies at all

loads except during startup and shutdown (not to exceed three hours per occurrence). KeySpan Energy will show

eompliance with VOT emission limit by stack testing.

Work Practice Process Material Reference Test Method
Type Code Description
Part 60, Appendix A, Method 25A
Parameter Manufacturer Name/Model No.
Code Description
23 Concentration
Limit Limit Units
Upper Lower Code Description
0.0099 7 Pounds Per Million Btus
Averaging Method Monitoring Frequency Reporting Requirements
Code Description Code Description Code Description
. 20 Ref. Test Method 14 As Required 10 Upon Request
Applicable Rule
Title Type Part Sub Part Section Sub Division | Paragraph| Sub Paragraph | Clause |Sub Clause
40 CFR 52 A 21 J .
& Applicable Federal Requirement O State Only Requirement O Capping
Emission Unit Er;:os;:? " | Process Esmo' j:':zn CAS. No. Contaminant Name
UCCo01 CCo01 PC4 NY998 - 00 - 0 voc
Monitoring Information
0O Continuous Emission Monitoring O Monitoring of Process or Control Device Parameters as Surrogate
Intermittent Emission Testing O Work Practice Involving Specific Operations
O Ambient Air Monitoring 0O Record Keeping/Maintenance Procedures

Description

0.0108 ib/mmBtu VOC emission limit during kerb_s-ene firing based upon High Heating Value {HHV) of fuel.

This emission limit applies to the turbine firing kerosene while the duct burner fires natural gas. This applies

at all loads except during startup and shutdown (not to exceed three hours per occurrence). KeySpan Energy will

show conipllance with VUC amission limit by stack testing.
Work Practice Process Material Reference Test Method
Type Code Description
Part 60, Appendix A, Method 25A
Parameter Manufacturer Name/Mode! No.
Code Description
23 Concentration
Limit Limit Units
Upper Lower Code Description
' 0.0108 7 Pounds per Million Btus
Averaging Method Monitorin Frequency Reporting Requirements 1
i Code Description Code Description Code Description ‘|
. 20 Reference Test Method 14 As Required 10 Upon Request
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’ Emission Unit Compliance Certification (Continued)
Applicable Rule
Title Type Part Sub Part Section Sub Division | Paragraph| Sub Paragraph | Clause [Sub Clause
40 CFR 52 A 21 J
X Applicable Federal Requirement 0O State Only Requirement O Capping |
Emission Unit Em's.Sion Process | Eission CAS. No. Contaminant Name
Point Source
Uccoo1 CC001 PC1 630-08-0 Carbon Monoxide
Monitoring Information
& Continuous Emission Monitoring Monitoring of Process or Control Device Parameters as Surrogate
O Intermittent Emission Testing 0 Work Practice Involving Specific Operations
O Ambient Air Monitoring O Record Keeping/Maintenance Procedures

Description

2 ppm (by volume, dry, corrected to 15% O,) CO emission limit during natural gas firing in the gas turbine based upon High

Heating Value (HHV) of fuel with no firing in the duct burner. This emission limit applies at all loads except during startup

and shutdown (not to exceed three hours per occurrence). KeySpan Energy will use a CEM to monitor CO emissions at the stack.

Work Practice Process Material Reference Test Method
Type Code Description
Part 60, Appendices B and F
Parameter Manufacturer Name/Model No.
Code Description :
23 Concentration
Limit Limit Units
Upper Lower Code Description
2.0 275 Parts per million by volume (dry, corrected to 15% O;)
Averaging Method Monitoring Frequency Reporting Requirements
Code Description Code Description Code Description
8 1 Hour Average 01 Continuous 07 Quarterly
Applicable Rule
. Title Type Part Sub Part Section Sub Division | Paragraph] Sub Paragraph | Clause |Sub Clause

40 CFR 52 A 27 J 2
B Applicable Federal Requirement O State Only Requirement 0O Capping

Emission Unit E“';’;Sn'?n Process Eg"(::fézn CAS. No. Contaminant Name

Uccaoo1 CCo01 PC2 630-08-0 Carbon Monoxide
Monitoring Information

E Continuous Emission Monitoring O Monitoring of Process or Control Device Parameters as Surrogate
O Intermittent Emission Testing O Work Practice Involving Specific Operations
O Ambient Air Monitoring 0 Record Keeping/Maintenance Procedures

Description

5 ppm (by volume, dry, corrected to 15% O,) CO emission limit during kerosene firing based upon High Heating Value

(HHV) of fuel with no fuel firing in the duct burner. This emission limit applies at all loads except during startup three and

shutdown (not to exceed three hours per occurrence). KeySpan Energy will use 3 CEM to monitor CO emissions at

the stack.
Work Practice Process Material Reference Test Method
Type Code Description
Part 60, Appendix B and F
Parameter Manufacturer Name/Model No.
Code Description
23 Concentration
Limit Limit Units
Upper Lower Code Description
5.0 275 Parts per million by volume (dry, corrected to 15% O,
Averajing Method — Monitoring Frequency _Reporting Requirements
Code Description Code Description Code | Description H
8 1 Hour Average 01 Continuous 07 Quartert
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. [ Emission Unit Compliance Certification (Continued)
Applicable Rule
! Title Type Part Sub Part Section Sub Division | Paragraphj Sub Paragraph | Clause |Sub Clause
40 CFR 52 A 21 J
Applicable Federal Requirement O State Only Requirement O Capping
o . Emission Emission .
Emission Unit Point Process | oqcce CAS. No. Contaminant Name
ucCcoo1 CC001 PC3 630-08-0 Carbon Monoxide

Monitoring Information

@™ Continuous Emission Monitoring
O Intermittent Emission Testing
O Ambient Air Monitoring

0O Monitoring of Process or Contro! Device P

O Record Keeping/Maintenance Procedures

arameters as Surrogate

O Work Practice Involving Specific Operations

Description

3.9 ppm (by volume, dry corrected to 15% O,) CO emission limit during natural gas firing based upon

High Heating Vailue

(HHV) of fuel. This emission limit applies

to the turbine and the duct burner operating simuitaneously on natural gas. This

applies at all loads except during startup and shutdown {not to excee

d three hours per occurrence). KeySpan Energy will

use a CEM to monitor CO emissions at the stack.

Work Practice Process Material Reference Test Method
Type Code Description
Part 60, Appendix B and F
Parameter Manufacturer Name/Model No.
Code Description
23 Concentration
Limit Limit Units
Upper Lower Code Description
3.9 275 Parts per million by volume (corrected to 15% O,)
Averaging Method Monitoring Frequency Reporting Requirements
Code Description Code Description Code Description
. 8 1 Hour Average 01 Continuous 07 Quarterly
Applicable Rule )
Title Type Part Sub Part Section Sub Division | Paragraph| Sub Paragraph Clause |Sub Clause
40 CFR 52 A 21 J
® Applicable Federal Requirement O State Only Requirement O Capping
Emission Unit Er;'j;'? " | Process Egg 3?;:" CAS. No. Contaminant Name
uccCoo1 CCo01 PC4 630-08-0 Carbon Monoxide

Monitoring Information

™ Continuous Emission Monitoring
O Intermittent Emission Testing
O  Ambient Air Monitoring

O Record Keeping/Maintenance Procedure

O Monitoring of Process or Control Device Parameters as Surrogate
O Work Practice Involving Specific Operations

S

Description

5.4 ppm (by volume, dry @15% 02) CO emission limit during kerosene firing based upon High Heating Value (HHV)

of fuel. This emission limit applies to the turbine fi

ring kerosene while the duct burner fires Natural gas. This applies

at all loads except during startup and shutdown (not to exceed three hours per occurrence

). KeySpan Energy will use

a2 CEM to monitor CO emlssions at the stack.

Work Practice Process Material Reference Test Method
Type Code Description
Part 60, Appendix B and F
Parameter Manufacturer Name/Model No.
Code Description
23 Concentration
Limit Limit Units
} Upper Lower Code ’ Description
5.4 275 Parts per million by volume (corrected to 15% O;)
Averaging Method Monitoring Frequency Reporting Requirements ]l
Code Description Code Description Code Description
8 1 Hour Average 01 Continuous 07 Quarter!
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Section IV - Emission Unit Information (continued)
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Determination of Non-Applicability (Title \V Only)

DContinuation Sheet(s) ||

| Rule Citation
Title Type Part Sub Part Section Sub Division | Paragraph | Sub Paragraph [ Clause [Sub Clause|
40 CFR 60 47a b
| Emission Unit Emission Paint Process Emission Source &iApplicable Federal Requirement
Hﬁ uccoo1 ccoo1 l OState Only Requirement
Description

Continuous emission monitoring of duct burner exhaust for SO, is not required since naturai gas is the only

fuel to be combusted in the duct burner.

!

i Rule Citation
Title Type Part SubPart Section Sub Division | Paragraph | Sub Paragraph | Clause
Emission Unit Emission Point Process Emission Source DOApplicable Fed
I OState Only Requirement

Description

Sub Clause
eral Requirements

Process Emissions Summary

O Continuation Sheet(s)

Emission Unit | PROCESS
. % Y- % ERP ERP How
CAS No. TR [ Thruput Capture Control (LB/HR) |Determined
PTE Standard PTE How Actual
(Ib/hr) (Ibtyr) (standard units) Units Determined (Ib/hr) (Ib/yr)
Emission Unit I PROCESS
. % % % ERP ERP How
CAS No. Contaminant Name Thruput | Capture Control (LBHR) |Determined
PTE Standard PTE How Actual
(Ib/hr) (Iblyr) (standard units) Units Determined {Ib/hr) (Iblyr)-
Emission Unit | PROCESS
. % % % ERP ERP How
__CiiNo. Contaminant Name Thruput Capture Control {LB/HR) |Determined
PTE Standard PTE How Actual
(Ib/hr) {Tolyr) (standard units) Units Determined (Ib/hr) (Iblyr) |
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Section IV - Emission Unit Information (continued)

Tl
-

Determination of Non-Applicability (Title V Only)

X Continuation Sheet(s) I

—

Facility kerosene use will be limited to an equivalent of 720 full power hours per year or 8.2% of annual potential.

ISince the facility qualifies as a "primarily natural gas fired" (under 40 CFR 72.2), continuous emission monitoring

of SO, is not required. An alternative monitoring method including fuel flow and fuel sulfur content will be developed

for agency approval.

Rule Citation |
P Title Type Part Sub Part Section Sub Division | Paragraph | Sub Paragraph Clause Sub Clause
6 NYCRR 231 2
Emission Unit Emission Point Process Emission Source XlApplicable Federal Requirement
uCCo01 CCo001 OState Only Requirement
I Description
Rule Citation J
Title Type Part SubPart Section Sub Division | Paragraph | Sub Paragraph | Clause Sub Clause |
40 CFR 75 11 e |
Emission Unit Emission Point Process Emission Source XlApplicable Federal Requirements
uccoo1 CCO001 OState Only Requirement
Description I

| Process Emissions Summary Continuation Sheet(s)
Emission Unit uccoo1 | PROCESS PC1
. % % % ERP ERP How
CAS No. Contaminant Name Thruput Capture Control (LB/HR) Determined
[ NY210 -00 -0 Oxides Of Nitrogen 65.0 09
[ PTE Standard PTE How Actual
(Ib/hr) (ib/yr) (standard units) Units Determined (ib/hr) (tb/yr)
65 569,400 09 .
Emission Unit uccoo1 | PROCESS PC1
. % % % ERP ERP How
CAS No. Contaminant Name Thruput Capture Control {LB/HR) Determined J
630-08-0 Carbon Monoxide 6.9 09 I
i PTE Standard PTE How Actual
(Ib/hr) {Iblyr) (standard units) Units Determined (Ib/hr) (Ib/yr)
6.9 60,444 09
Emission Unit uccoot | PROCESS PC1
. % % % ERP ERP How
CAS No. Contaminant Name Thruput Capture Control (LB/HR) Determined
NY075-00-0 Particulates 20 09
PTE Standard PTE How Actual |
l (Ib/hr) (lb/yr) (standard units) Units Determined (Ib/hr) (Iblyr) ]
[ 20 175,200 09 |
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Section IV - Emission Unit Information (continued)

AR
| ]
ey

Process Emissions Summary (Continuation Sheet)
Emission Unit uccoot | PROCESS| PCH1
. % % % ERP ERP How i
80, Contaminant Name Thruput | Capture Control {LB/HR) |Determined:
NY998 - 00 -0 vOoC ' 2.6 09
PTE Standard PTE How Actual
(Ib/hr) (Iblyr) (standard units) Units Determined (Ib/hr) (Iblyr)
2.6 22,776 09
Emission Unit uccoot | PROCESS| PC2
. % % % ERP ERP How
RS CenErliE e Thruput | Capture Control (LB/HR) [Determined
NY210 - 00 -0 Oxides Of Nitrogen 340 09
PTE Standard PTE How Actual
{lb/hr) {ib/yr) (standard units) Units Determined (Ib/hr) (Iblyr)
340 244,800 09
Emission Unit uccoot | PROCESS| PC2
CAS N c i N % % % ERP ERP How
o. R (e Thruput | Capture Control (LB/HR) [Determined
630-08-0 Carbon Monoxide 16.5 09
PTE Standard PTE How Actual
{Ib/hr) {Ib/yr) (standard units) Units Determined (Ib/hr) (Iblyr)
16.5 47,520 09
Emission Unit uccoot1 | PROCESS| PC2
. % % % ERP ERP How
RSN Contaminant Name Thruput | Capture Control (LB/HR) {Determined
NY075-00-0 Particulates 51 09
PTE Standard | PTE How Actual |
(Ib/hr) (Iblyr) (standard units) Units Determined (Ib/hr) (Iblyr)
51 36,720 09
Emission Unit UCCO001 | PROCESS| PC2
. % % % ERP ERP How
CAS No. CoEE D Thruput | Capture Control {LB/HR) |Determined
NY998 -00-0 vOC 6.4 09
PTE Standard PTE How Actual
{Ib/hr) (Ib/yr) (standard units) Units Determined {Ib/hr) (Iblyr)
6.4 5,400 09
( Emission Unit uccoo1 | PROCESS| PC3
. % % % ERP ERP How
CAS No. Contaminant Name T Capture Control (LBHR) |Determined
NY210 - 00 -0 Oxides Of Nitrogen 129 09
PTE Standard PTE How Actual
{Ib/hr) (Ib/yr) (standard units) Units Determined (Ib/hr) (Iblyr)
129 1,130,040 09
Emission Unit uccoo1 | PROCESS[ PC3
CAS N . % % % ERP ERPF How
& Contaminant Name Thruput | Capture Control (LB/HR) |Determined
630-08-0 Carbon Monoxide ) 211 09
] PTE Standard | PTE How Actual
{Ib/hr) (Ib/yr) (standard units) Units Determined (Ib/hr) (Ibfyr)
211 184,836 09 l
ad—
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Section IV - Emission Unit Information (continued)
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-

Process Emissions Summary (Continuation Sheet)
Emission Unit uccoot | PROCESS| PC3
c R N % % % ERP ERP How
CAS No. SINETRIRET NEG Thruput | Capture Contro! (LB/HR) [Determined
NY075-00-0 Particulates 34 09
PTE Standard PTE How Actual
(ib/hr) (Iblyr) (standard units) Units Determined (Ib/hr) (Ibfyr)
34 297,840 098
Emission Unit uccoo1 | PROCESS| PC3
. % % % ERP ERP How
CAS No. Contaminant Name Thruput Capture Contro} (LB/HR} [Determined
NY998 - 00 - 0 vOC 22.3 09
PTE Standard PTE How Actual
(Ib/hr) (Ib/yr) {standard units) Units Determined (Ib/hr) (Ib/yr)
22.3 195,348 09
Emission Unit uccoot | PROCESS| PC4
. % % % ERP ERP How
CAS No. Contaminant Name Thruput | Capture | Control | (LB/HR) |Determined
NY210 - 00 -0 Oxides Of Nitrogen 404 09
PTE Standard PTE How Actual
(Ib/hr) {Ib/yr) (standard units) Units Determined (Ib/hr) (Ib/yr)
404 290,880 09
Emission Unit uccoot1 | PROCESS| PC4
. % % % ERP ERP How
CAS No. Contaminant Name Thruput Capture Control (LBHR) [Determined
630-08-0 Carbon Monoxide 32.5 09
PTE Standard PTE How Actual
(Ib/hr) (Ib/yr) (standard units) Units Determined (Ib/hr) (Iblyr)
32.5 93,600 09
Emission Unit uccoo1 | PROCESS| PC4
. % % % ERP ERP How
CAS No. Contaminant Name Thruput Caplure Control (LBHR) |Determined
NY075-00-0 Particulates 65 09
PTE Standard PTE How Actual
{Ib/hr) (Ib/yr) {standard units) Units Determined (Ib/hr) (Ib/yr)
65 46,800 09
Emission Unit uccootl | PROCESS| PC4
. % % % ERP ERP How
CAS No. Contaminant Name Thruput Capture Control (LB/HR) |Determined
NY998 - 00 -0 vOC 26.1 09
PTE Standard PTE How Actual
(Ib/hr) (Ib/yr) (standard units) Units Determined (Ib/hr) (Iblyr)
26.1 21,960 09
Emission Unit [ PROCESS
CAS N c . % % % ERP tRP How
ek EIELE eI Thruput | Capture Control (LB/HR) |Determined
PTE Standard PTE How Actual
(Ib/hr) {Ib/yr) {standard units) Units Determined (Ib/hr) (Ib/yr)
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Section IV - Emission Unit Information (continued)

[ Emission Unit

Emission Unit Emission Summary

|
O Continuation Sheet(s) |

| O

—

Compliance Plan

CAS Contaminant

No. Name

ERP PTE Emissions Actual
(Ib/yr) (lo/hr) (Ib/yr) (Io/hr) (ohyn) i
CAS Contaminant

No. Name

ERP PTE Emissions Actual
(Ibyr) {Ib/hr) (Ib/yr) (b/hr) (IbAvr)

CAS Contaminant

No. Name

ERP PTE Emissions Actual

(Ib/yr) (Ib/hr) (Ib/yr) (Ib/hr) (Ib/yr)

CAS Contaminant 1
No. Name

— ——

ERP PTE Emissions Actual

(Ib/yr) {Io/hr) (Ib/yr) {Ib/hr) (Ib/yr)

O Continuation Shee.t(s)

— e S —

For any emission unit which will not be in compliance at the time of permit issuance, complete the following:

Consent Order Certified progress reports are to be submitted every. 6 months beginning / /
Emission Unit | Process | Emission Applicable Federal Requirements
it Source Title Type Part |Sub Part| Section |Sub Division| Parag. | SubParag.| Clause | SubClause
Remedial Measure/Intermediate Milestones R/ Date
Schedules

il
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Supporting Documentagorlw

X K O

DOoooxMOODOODO0OO0ON

X

M

P.E. Certification (form attached)

List of Exempt Activities (form attached)
Plot Plan

Calculations*

Air Quality Model  (___/ / )

Confidentiality Justification

Ambient Air Monitoring Plan 1 _)
Stack Test Protocols/Reports (/1 /1
Continuous Emissions Monitoring Plans/QA/QC ( /

MACT Demonstration

(—

Operational Fiexibility: Descfiption of Alternative Operating Scenarios and Protocols

Title V. Application/Registration*

ERC Quantification (form attached)

Use of ERC(s) (form attached)*

Baseline Period Demonstration

Analysis of Contemporéneous Emiséion Increase/Decrease
LAER Demonstration* ( / / )

BACT Demonstration* / / )

Other Document(s):

*Contained in: PSD Air Permit Application
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Keyspan Raven

d NY Combined Cycle Project

General Electric PG7241(FA) Combustion Turbine (all data are per torbine)

{Stack Dlameter (1) = 155 Meters= __5.639
Case Fuel Duct Ambient Turbine Chilter Duct Burner TFurbine Fuel CTGImyv mrv LHV Turbine Flue Gas Exhaust Exhaust Stack Stack Stack
No, Burner Temp Load Operation Lead Fuel Rate LHV Heat Input Duct Burner Heat Input Exhaust Mal Wt Temp Tetnp Exhaust Velacity Veloclty
Fuel [u) ) (%) (ibihr) (Btw/ib) (mmBowhr) | (mmBwhr) | (mmBwhr) b/ (151b mal) P ©K) (ACFM) (fv/s) (ms)
1 Gas Gas E 100 100 114,966 20,787 1538 644 1,746 3,783,000 2548 181 356.1 1,045,354 5.1 198
2 Gas -3 100 [ 83,995 20,787 1,938 1,746 3,764,000 28.48 181 356.1 1,036,168 642 196
3 Gas B 7 [ 69,274 20,787 1,598 1,440 3,079,000 8.49 175 3528 835,020 518 158
4 Gas ] 50 0 55,467 20,787 1,280 1,153 2,544,000 28.50 17 5Ll 686,210 425 130
s Gas Gas 546 100 100 108,087 20,187 1,779 644 1,603 3,567,000 284t 182 3567 993,882 616 188
6 Gas 546 100 Onto 45F 0 78,511 20,787 1,812 1,632 3,631,000 28.40 183 3572 1,000,131 620 189
7 Gas Gas 546 100 On to 45F 100 109,482 20,787 1,812 644 1,632 3,631,000 2840 183 3572 1,013,337 618 19.0
8 Gas 546 100 0 716 20,787 1,779 1,603 3,567,000 284 182 3567 980,676 608 185
9 Gas 546 75 [ 63:83!! 20,787 1,473 1,327 2,914,000 28.41 175 3528 792,290 491 150
10 Gas 546 50 [ S1,186 20,787 LISt 1,064 2,409,000 843 17 3506 650,423 2 123
i Gas Gas 106 100 100 99,091 20,787 1,572 644 1,418 3,177,000 2810 185 3589 901,805 559 170
1 Gas 100 100 Onto 73F 0 73,892 20,767 1,705 1,536 3,411,000 2823 189 3606 954,014 592 180
13 Gas Ges 100 100 Onto T3 100 104,864 20,787 1,705 644 1,536 3,411,000 2823 189 3606 967,303 60.0 183
14 Gas 100 100 0 68,119 20,787 1572 1,816 3,177,000 28.10 186 3589 88B,516 55.1 168
1s Gas 100 5 [ 57,392 20,787 1,324 1,193 2,668,000 2.1 179 3550 737,844 457 129
16 (Gasi 100 30 [ 45894 20,787 1,059 954 2,273,000 214 175 3528 624,004 8.7 18
17 Kesosene Gas -5 100 100 139,716 18,300 2,028 644 1913 3,545,000 2836 263 4017 1,116,467 69.2 211
18 | Kerosene E 100 [ 104,536 18,300 2028 1913 3,545,000 2836 263 017 1,099,572 682 208
19 Kerasene -5 7 (1] 85,246 18,300 1,654 1,560 3,048,000 28.45 257 3983 93‘4,4 19 579 177
20 | Resosens 3 50 [ 61,760 18,300 1314 1,240 2,517,080 28.53 254 396.7 789,451 a1 145
21 | Ketosene | Gas 546 100 100 134798 18,300 1,932 644 1823 3,714,000 2835 275 2083 1,188,731 77 25
22 Ketosens 546 100 On o 45F ] 101,093 18,200 1,961 1,850 3,778,000 2834 278 4100 1,196,701 742 76
23 | Rerosens | Gas 546 100 Onlo 45F 100 13627 18,300 1,961 644 1,850 3,778,000 2834 ki 4100 1,213,877 753 79
24 | Kesdsene 546 100 [ 9,617 18,300 1,932 1,823 3,714,000 2835 275 4083 1,178,555 76 221
25 | Kerosene 546 75 0 81,008 18,300 1,572 1,483 2,953,000 2839 257 3983 907,304 563 17.1
26| Kerosene 546 50 [ 64,536 18,300 1252 1,181 2,451,000 2845 254 396.7 748,055 464 14,1
27 | Kesosene [ Gas 100 100 ~ 100 122,557 18,300 1,695 644 1,599 3,284,000 28.14 278 4100 1,064,994 660 201
28 | Kerosene 100 100 OntoT3F 0 95,574 18,300 1,854 1,749 3,545,000 %22 23 4128 1,135,410 70.4 215
2 | Keosene | Gas 100 100 Onto T3P 100 130,754 18,300 1,854 644 1,749 3,545,000 2822 283 a2z 1,452,656 ns 218
30 | Kerosene 100 100 o 87377 18,300 1,695 1,599 3,284,000 2814 278 4100 1,047,748 65.0 198
31 | Kerosene 100 7 ] 72,186 18,300 1,400 132 2,737,000 2820 25 anzg 855,950 531 162
32 Kerosene 100 50 0 57,213 18,300 1,110 1,047 2,329,000 28 28 255 397.2 716,377 44.4 115
Notes

1 Design data are based on GE spreadshezts for the Keyspan Ravenswood Projeot (received 1/11/2000)

2 The exhaust rate is calculated based npon the following formuta:

Exhanst Rate (ACFM) = Qpq / MWpq * (460 + Tr) * 0.73/ 60
‘Whete Qg = Turbine Exhaust Flow Rate from vendor, in Rvhr
MW pq = Molecular Weight of flue gas provided by vendor or calculated based on vendor flus gas composition, in VI mole
Tra = Flue Gas Exhaust Temperature, in °F

3 Stack cross-sectional ares has been catculated based upon the following formula, A = IT ¥ (Gam/2)?

4 Duct bume is based off of 588 mmBtwhr (LHV) used for the GE 7P A duct bumer for the Keyspan Ravenswood Project

TRC Envirenmenta) Corparation

400

GE TF Emissions \ GE 7PA Stack Perameters




Keyspan Ravenswood NY Combined Cycle Project

General Electric PG7241(FA) Combustion Turbine (al data are put turbine)
‘With an Oxidation Catalyst

Case Fuel Duct | AmMleat | Turbine Durt Burner Chiller CTG Y HIIV Unconirelled Enbatens (Furbine and Duct Burner) Eelaciens After Contral Medeling Emmun Ra Eminsian Per Untt Fuel Burned
Ne. Burmer | Tempn (] Lond Cperation Heat tnput Duct Burner Noa Noy o co 1 voe [ voo | oese M [ s o |oco [ voc ] vor [esete | sz EXIN co [ e | so, XCH PM-18 s07 Nog o
Fuel [\ o) ) {mmBiwhs) (mmBihr) |_ppem | i B pom | by e o | Db St | pom | b b tvis [ ovae wo | gm | wy | gm Dummite | tvmmii ImmBiy SvmmBta BymmBe
) Uns ] ] [ 1938 644 %] 129 [ 95 ) 2060 34 1 wI [ se Foaa [ 07 [ 23 [ e1e | ke Jat 260 R (3 [ 5 ot (IR
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Keyspan Ravenswood NY Combined Cycle Project

General Electric PG7241(FA) Combustion Turbine (all data are per turbine)

With an Oxidation Catalyst

Potential Emissions, Tons/Year

Fuel Temp Load Hours/Year
Gas 50 85-100 6030
Gas 50 70-84 2010
Kerosene 0 85-100 540
Kerosene 0 70-84 180
Total 8760 141.9 95.3 98.5 203.0 104.1
PSD Significant Emission Rate 25 100 25 100 40
TRC Environmental Corporation 10/31/00 GE 7F Emissions.xls \ GE 7FA Emissions (ox cat)




Project . Keyspan Ravenswood NY Combined Cycle Project
Gas Turbine GE Frame 7FA

GT Load Base

Duct Burner Max

Fue! Natural Gas

Ambient Temp, F -5degF

INPUTS . (input values underlined) CALCULATIONS
GAS TURBINE PARAMETERS DUCT BURNER PARAMETERS COMBUSTION CALCULATIONS
Ambient Temp -deg F -5 Heat Input -MMBtuhr (LHV) 580.0 Duct Burner Fuel Flow -Ib/hr 27,902
Exhaust Flow -Ib/hr 3784000  Heating Value -Btuflb (LHV) 20,787 0, Required -ib/hr 111,329
Exhaust Temp -deg F 1081  Heat Input -MMBtuwhr (HHV) 643.8 H,0 Produced -ib/hr 62,780
Heat Input -MMBtu/hr (LHV) 1,746.0 Fuet HHV/LHV Ratio 111 CO, Produced -lbfhr 76,452
Heat Input -MMBlu/hr (HHV) 1,938.1 1. _ - e
e T SRR R T R S S S A L P T SR ST A PR B e s | B S s o ISR i i R
GT EXHAUST ANALYSIS FINAL EXHAUST ANALYSIS
% Voi (wet) 1b-mol/hr Ib/hr % Vol (dry) fb/hr Ib-molfhr % Vol (wet} % Vol (dry)
Argon 0.88 1,169 46,718 0.95 Argon 46718 1,169 0.87 0.97
Nitrogen 75.03 99,710 2,793,206 81.33 Nitrogen 2,793,206 99,710 74.06 82.51
Oxygen 1235 16.412 525,173 13.39 Oxygen 413,844 12,933 9.61 10.70
Carbon Dioxide 3.99 5,302 233,360 433 Carbon Dioxide 309,811 7,040 5.23 5.82
Water 1.75 10,299 185,544 0.00 Water 248,323 13,784 10.24 0.00
Total 100.00 132,893.0 3,784,000 100.00 Total 3,811,902 134,636 100.00 100.00
Total (Dry) 122594 3,598,456 Totat (Dry) 3,563,579 120,852
Molecular Weight 28.47 29.35 Molecular Weight ) _ 2831 2948 . .
AR SR (P ERAC AR IR TS Y T e S £ T S S A T T g e | SR B B S S U L R A T N R R SR O T B o S LT T
MASS EMISSIONS - Ib/hr STACK EMISSIONS
' Vendor
Gas Turbine Duct Burner Factor NO, -Ib/hr 129.0 VOC -lb/hr 38.0
NO; 65.00 NO, 0.099 £4.00 NO, -ppmwy 20.8 VOC- ppmwv 17.6
co 3100 CO 0.089 64.00 NO, -ppmdv 232  VOC -ppmdv 19.7
uHC 1500 VOC 0.016 21,00 NO, -ppmdv @ 15% O 134  VOC- ppmdv @15% O, 1.4
50, 1386 SO, 4,60 NO, -Ib/MMBtu- HHV 0.050  VOC -Ib/MMBtu- HRV 0.01
TSP 9.00 TSP 0.009
TSR i e S AT e LITY T A R B B e T S I AT A T R R T
STACK PARAMETERS CO -ib/hr 95.0 SO, -bfhr 18.5
CO -ppmwv 252 SO, -ppmadv 24
Stack Temp -deg F 181 CO -ppmdv 281 SO, -Ib/MMBlu- HHV 0.007
Stack Diam -ft 18.5 CO -ppmdv @ 15% O, 16.2
Exit Velocity -f/sec 65.07 CO -Ib/MMBtu- HHV 0.037 TSP -lb/hr 15.00
ACFM 1,049,534 TSP -lo/MMBtu- HHV 0.01
DSCFM '747.920 TSP -gridscf 0.002
NOTES:

NO, emissions in Ib/hr provided by turbine and duct burner vendor. NOx is referenced to NO,
CO emissions in Ib/hr provided by turbine and duct burner vendor.
TSP and PM,, Emissions provided by turbine and duct bumer vendor
S0, emissions based on mass balance equations using sulfur content of 2.5 gr/100 SCF in natural gas.
VOC emissions in ib/hr provided by turbine and duct burner vendor. VOC is referenced as methane.

TRC Environmental Confidential
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Project “ Keyspan Ravenswood NY Combined Cycle Project
Gas Turbine GE Frame 7FA
GT Load Base
Duct Burner Max
Fuel Natural Gas
Ambient Temp, F 54.6 deg F
INPUTS (input values underlined) CALCULATIONS
GAS TURBINE PARAMETERS DUCT BURNER PARAMETERS COMBUSTION CALCULATIONS
Ambient Temp -deg F 54.6  Heat Input -MMBtu/hr (LHV) 580.0 Duct Burner Fuel Flow -lo/hr 27,902
Exhaust Flow -lbthr 3,567,000 Heating Value -Btu/lb (LHV) 20,787 0, Required -Ib/hr 111,329
Exhaust Temp -deg F 1121 Heat Input -MMBtu/hr (HHV) 643.8 H,O Produced -b/hr 62,780
Heat input -MMBtu/hr (LHV) 1.603.0  Fuel HHV/LHV Ratio 111 CO, Produced -lb/hr 76,452
Heat Input MMBtthr (HHV) 1,779.3
R R R T G T A g;g-mm-r,,mrvmﬂ.m»*rfmmmmgmmmmrmmmﬁ S T e 2 R AR A R R L
GT EXHAUST ANALYSIS FINAL EXHAUST ANALYSIS
% Vol (wet) Ib-mol/hr Ib/hr % Vol (dry) Ib/hr Ib-mol/hr % Vol (wet) % Vol (dry)
Argon 0.89 1,119 44,698 0.97 Argon 44,698 1,119 0.88 0.99
Nitrogen 74.51 93,568 2,621,165 81.25 Nitrogen 2,621,165 93,568 73.49 82.50
Oxygen 12.43 15,609 499,481 13.55 Oxygen 388,152 12,130 9.53 10.70
Carbon Dioxide 187 4,860 213,883 4.22 Carbon Dioxide 290,334 6,597 5.18 5.82
Water . 83 10,423 187,774 0.00 Water 250,553 13.908 10.62 0.00
Total - 100.00 1255794 3,567,000 100.00 Total 3,594,902 127,322 100.00 100.00
Total (Dry) 115,156 3,379,226 Total (Dry) 3,344,349 113,414
Molecular Weight 28.40 29.34 Molecular Welght . . 28.23 29:49
T S s S I R D B R L o L T TS S S e s TR A R R AR T v IR A AR T R 3 S
[MASS EMISSIONS - (bihr STACK EMISSIONS
Vendor
Gas Turbine Duct Burner Factor NO, -Ib/r 123.0  VOC -Ib/hr 37.0
NO, 59.00 NO, 0.099 64.00 NO, -ppmwv 21.0  VOC- ppmwv 18.2
co 2000 CO 0.099 64.00 NO, -ppmdv 236  VOC -ppmdyv 20.4
UHC 1400 VOC 0.036 23.00 NO, -ppmdv @ 15% O, 136  VOC- ppmdv @15% O, 11.8
SO, 1272 SO, 4.60 NO, -Ib/MMBtu- HHV 0.051  VOC -Ib/MMBtu- HHV 0.02
TSP 9.00 TSP 0.009 6.00
R T 1 L B R e S D R R R L S T P L L S T TG T m:w%mzmw'ﬂm
STACK PARAMETERS CO -lb/hr 93.0 SO, -Ib/hr 17.3
CO -ppmwv 26.1 SO, -ppmdv 2.4
Stack Temp -deg F 182 CO -ppmdv 29.3 SO, -Ib/MMBtu- HHV 0.007
Stack Diam -ft 185 CO -ppmdv @ 15% O, 16.9 i
Exit Velocity -fifsec 61.64 CO -Ib/MMBtu- HHV 0.038 TSP -ib/hr 15.00
ACFM 994,070 TSP -Ib/MMBtu- HHV 0.01
DSCFM 699:941 TSP -gridscf 0.003
NOTES:

NOx emissions in Ib/hr provided by turbine and duct burner vendor. NOx is referenced to NO2

CO emissions in fb/hr provided by turbine and duct burner vendor.
TSP and PM10 Emissions provided by turbine and duct bumer vendor

SOx emissions based on mass balance equations using sulfur content of 2.5 gr/100 SCF in natural gas.
VOC emissions in Ib/hr provided by turbine and duct burner vendor. VOC is referenced as methane.

TRC Environmental Confidential
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Project Keyspan Ravenswood NY Combined Cycle Project
Gas Turbine GE Frame 7FA
GT Load Base
Duct Burner Max
Fuel Natural Gas
Ambient Temp, F 100 deg F
IlNPUTS (input vatues underiined) CALCULATIONS
GAS TURBINE PARAMETERS DUCT BURNER PARAMETERS COMBUSTION CALCULATIONS
Ambient Temp -deg F __QQ Heat Input -MMBtu/hr (LHV) 580.0 Duct Bumner Fuel Flow -tb/hr 27,902
Exhaust Flow -Ib/hr 3,177,000  Heating Value -Btu/lb (LHV) 20,787 0, Required -ib/hr 111,329
Exhaust Temp -deg F 1168  Heat Input -MMBtu/hr (HHV) 643.8 H,0 Produced -lb/hr 62,780
Heat Input -MMBtu/hr (LHV) 1,416.0  Fuel HHV/LHV Ratio 1.11 CO, Produced -ib/hr 76,452
Heat Input -MMBtw/hr (HHV) 1,571.8 ) . A
RN G L TR A B R R T T T R R ey ST TR R T T R WS ST swaianEs Jhsna S A AT
GT EXHAUST ANALYSIS FINAL EXHAUST ANALYSH
% Vol (wet) Ib-mol/hr Ib/hr % Vol (dry) ib/hr Ib-mol/hr % Vol (wet) % Vol (dry)
Argon 0.87 984 39,295 0.98 Argon 39,295 984 0.86 1.00
Nitrogen 72.3 81,744 2,289,927 81.28 Nitrogen 2,289,927 81,744 71.20 82.71
Oxygen 11.98 13,545 433,419 13.47 Oxygen 322,090 10,066 8.77 10.19
Carbon Dioxide 38 4,298 189,083 427 Carbon Dioxide 265,534 6,034 5.25 6.1
Water ) 11.06 12,505 225,276 0.00 Water 288,056 15,989 13.93 0.00
Totat 100.01  113,073.5 3,177.000 100.00 Total 3,204,902 114,816 100.00 100.00
Total (Dry) 100,569 2,951,724 Total (Dry) 2,916,846 98,827
Molecular Weight 28.10 29.35 Molecular Weight 219 _ 2951
L A A T L R Ty e S RS B TS N TR 2 DN AT ¥, | o S s BT R AR S D S B AR RN U
MASS EMISSIONS - Ib/hr STACK EMISSIONS.
Vendor
Gas Turbine Duct Burner Factor NO, -Ibfhr 116.0  VOC -ibfhr 36.0
NO, 5200 NO, NO, -ppmwyv 220  VOC- ppmwv 19.6
co 2500 CO NO, -ppmdv 255  VOC -ppmdv 228
UHC 13.00 VOC NO, -ppmdv @ 15% O, 141 VOC-ppmdv @15% O, 125
SO, 1124 SO, NO, -Ib/MMBtu- HHV 0.052  VOC -Ib/MMBtu- HHV 0.02
TSP 9.00 TSP
L R T R P TR B T e 1 N P A T I T s
STACK PARAMETERS CO -Ibihr 89.0 SO, -lbr 15.8
CO -ppmwv 27.7 SO, -ppmdv 25
Stack Temp -deg F 186 CO -ppmdv 322 SO, -IbIMMBiu- HHV 0.007
Stack Diam -ft 18.5 CO -ppmdv @ 15% O, 17.7
Exit Velocity -fi/sec 55.93 CO -Ib/MMBtu- HHV 0.040 TSP -Ib/hr 15.00
ACFM 902,016 TSP -Ib/MMBtu- HHV 001
DSCFM 602,423 TSP -gridsct 0.003
NOTES:

NOx emissions in ib/hr provided by turbine and duct bumer vendor. NOX is referenced to NO2
CO emissions in Ib/hr provided by turbine and duct burner vendor.

TSP and PM10 Emissions provided by turbine and duct burner vendor

SOx emissions based on mass balance equations using sulfur content of 2.5 gr/100 SCF in natural gas.
VOC emissions in Ib/Mr provided by turbine and duct burner vendor. VOC is referenced as methane.

TRC Environmental Confidential
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Project Keyspan Ravenswood NY Combined Cycle Project

Gas Turbine GE Frame 7FA

GT Load Base

Duct Burner Max

Fue! Kerosene

Ambient Temp -5degF

INPUTS (input values underlined) CALCULATIONS

GAS TURBINE PARAMETERS DUCT BURNER PARAMETERS COMBUSTION CALCULATIONS
Ambient Temp -deg F -5  Heat Input -MMBtu/hr (LHV) 580.0 Duct Burner Fuel Flow -b/hr 27,902
Exhaust Flow -Ib/hr 3,545,000  Heating Value -Btu/lb (LHV) 20,787 0, Required -ib/hr 111,329
Exhaust Temp -deg F 1130 Heat Input -MMBtu/hr (HHV) 643.8 . Hy0 Produced -Ib/hr 62,780
Heat Input -MMBtu/hr (LHV) 1,913.0  Fuel HHV/LHV Ratio 141 CO, Produced -lb/hr 76,452
Heat Inpul MMBlthr (HHV) 2,1234 Fuet! Sulfur Contenl (% by wt) 0.0

GT EXHAUST ANALYSIS FINAL EXHAUST ANALYSIS

. % Vol (wet) {b-mot/hr Ib/hr % Vol (dry) Ib/r Ib-mol/hr % Vol (wet) % Vol (dry)

Argon 0.85 1,063 42,453 0.96 Argon 42,453 1,063 0.84 0.98
Nitrogen 71.23 89,054 2,494,703 80.53 Nitrogen 2,494,703 89,054 70.25 81.82
Oxygeh 10.19 12,740 407,660 11.52 Oxygen 296,331 9,261 7.31 8.51
Carbon Dioxide 6.18 7.726 340,040 6.99 Carbon Dioxide 416,491 9,464 7.47 8.69
Water - 11.55 14,440 260,144 0.00 Water 322,924 17,925 14.14 0.00
Total 100.00 125,023.1 3,545,000 100.00 Total 3,572,802 126,766 100.00 100.00
Total (Dry) 110,583 3,284,856 Total (Dry) 3,249,978 108,841

Molecular Welght 29 70

LETd w2 _.
MASS EMISSIONS - lblhr

29.86

Vendar
Gas Turbine Duct Burmer Facior NO, -lb/hr 404.0 VOC -lb/hr 37.0
NO, 3400 MO, NO, -ppmwv 693  VOC- ppmwv 18.2
co §20 CO NO, -ppmdv 80.7  VOC -ppmdv 212
UHC 140 VOC NO, -ppmdv @ 15% O, 384 VOC-ppmdv @15% O, 10.1
S0, 8363 50, NO, -Ib/MMBtu- HHV 0.146  VOC -IbiMMBtu- HHV 0.01
TSP 1700 TSP
-1 E“?» 33 5 25 E !k;v‘? %ﬁg-w Wmﬁ‘" AT
ﬁKrpARAMETERS CO bhr 1260 SO, -blhr 88.2
) CO -ppmwv 35.5 SO, -ppmdv 12.7
Stack Temp -dag F 263 €O -ppmdv 413 SO, -Ib/MMBtu- HHV 0.032
Stack'Diam -ft 185 CO -ppmdv @ 15% O, 19.7
Exit Velocity -fisec 61.27 CO -Ib/MMBtu- HHV 0.046 TSP -lb/hr 23.00
ACFM 988,185 TSP -Ib/MMBtuU- HHV 0.01
DSCFM 662,181 TSP -gr/dscf 0.004
NOTES:

NOx emissions in Ib/hr provided by turbine and duct bumer vendor. NOx is referenced to NO2

CO emissions in Ib/hr provided by turbine and duct burner vendor.

TSP and PM10 Emissions provided by turbine and duct burner vendor

S0, emissions based on mass balance equations using sulfur content of 0.04% by weight for Kerosene.
VOC emissions in Ib/hr provided by turbine and duct burner vendor. VOC is referenced as methane.

TRC Environmental Confidential
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Project Keyspan Ravenswood NY Combined Cycle Project

Gas Turbine GE Frame 7FA

GT Load Base

Duct Bumer Max

Fuel Kerosene

Ambient Temp 546 deg F

INPUTS (input values underlined) CALCULATIONS

GAS TURBINE PARAMETERS DUCT BURNER PARAMETERS COMBUSTION CALCULATIONS

MASS EMISSIONS - lblhr

27,902
111,329
62,780
76,452

Ambient Temp -deg F 546 Heat Input -MMBiuwhr (LHV) 580.0 Duct Bumer Fuel Flow -lbfhr
Exhaust Flow -ib/hr 3,714,000 Heating Value -Btu/lb (LHV) 20 0O, Required -lb/hr
Exhaust Temp -deg F 1096  Heat Input -MMBtu/hr (HHV) 6438 H,O Produced -Ib/hr
Heat Input -MMBtu/hr (LHV) 1,823.0 Fuel HHV/LHV Ratio CO, Produced -ib/hr
Heat Input -MMBtthr (HHV) 2,023.5 Fuel Sulfur Content (% by wt)
by iy e e S |esmemrs T
GT EXHAUST ANALYSIS F INAL EXHAUST ANALYSIS
. % Vol (wet) Ib-mol/hr Ib/hr % Vol (dry) ib/hr

Argon 0.86 1,127 45,012 0.97 Argon 45,012
Nitrogen 71.38 93,521 2,619,850 80.29 Nitrogen 2,619,850
Oxygen 11.04 14,464 462,846 12.42 Oxygen 351,517
Carbon Dioxide 5.62 7,363 324,057 6.32 Carbon Dioxide 400,509
Water 111 14,556 262,235 0.00 Water 325,015
Total 100.01 131,032.0 3,714,000 100.00 Total 3,741,902
Total (Dry) 116,476 3,451,765 Total (Dry) 3,416,887
Molecular We:ght 28.35 29.64 Mo|ecu|ar Wei ht

R R S A T Y

STACK EMTSSIONS

(b-mol/hr

1,127
93,521
10,985
9,100
18,041
132,775
114,734

% Vol (wet) % Vol (dry)

0.85 0.98

70.44 81.51

8.27 9.57

6.85 7.93

13.59 0.00
100.00 100.00
28,18 29.78

Wendar
Gas Turbine Duct Burner Facioe NO, -Ib/hr 387.0 VOC -lb/hr 38.0
KO, NO, -ppmwv 63.4  VOC- ppmwv 17.8
co NO, -ppmdv 733 VOC -ppmdv 207
UHC NO, -ppmdv @ 15% O, 382  VOC-ppmdv @15% O, ‘ 10.8
50, NO, -Ib/MMBtu- HHY 0.145  VOC -Ib/MMBtu- HHV 0.01
TSP
STACK PARAMETERS CO -tbnr 1290 SO, bfhr 84.3
. CO -ppmwv 347 SO, -ppmdv 1.5
Stack Temp -deg F 215 CO -ppmdv 402 SO, -IbIMMBtu- HHV 0.032
Stack Diam -ft 18.5 CO -ppmdv @ 15% O, 20.9 o
Exit Velocity -filsec 64.28 CO -Ib/MMBtu- HHV 0.048 TSP -Ib/hr 23,
ACFM 1,036,642 TSP -Ib/MMBtu- HRV 0.01
DSCFM 699,814 TSP -gridsct 0.004
NOTES:

NOx emissions in Ib/hr provided by turbine and duct bumer vendor. NOx is referenced to NO2
CO emissions in tb/r provided by turbine and duct burner vendor.
TSP and PM10 Emissions provided by turbine and duct burmer vendor

SOx emissions based on mass balance equations using sutfur content of 0.04% by weight for Kerosene.
VOC emissions in Ib/hr provided by turbine and duct burner vendor. VOC is referenced as methane.

TRC Environmental Confidential 7/24/00
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Project Keyspan Ravenswood NY Combined Cycle Project

Gas Turbine GE Frame 7FA

GT Load Base

Duct Bumer Max

Fuel Kerosene

Ambient Temp 100 deg F

INPUTS (input vatues underlined) CALCULATIONS

[ e —————

GAS TURBINE PARAMETERS

DUCT BURNER PARAMETERS

COMBUSTION CALCULATIONS

Ambient Temp -deg F 100 Heat Input -MMBtu/hr (LHV) 580.0 Duct Burner Fuel Flow -Ib/hr 27,902
Exhaust Flow -Ib/hr 3,284,000  Heating Value -Btu/lb (LHV) 20,787 0, Required -b/hr 111,329
Exhaust Temp -deg F 1157  Heat Input -MMBtu/hr (HHV) G438 H,0 Produced -lb/hr 62,780
Heat input -MMBtu/hr (LHV) 1,599.0 Fuel HHV/LHV Ratio 111 CO, Produced -Ib/hr 76,452
Heat quut -MMBtu/hr (HHV) 1,7749 Fuel Sulfur Content (% by wt) 0.04
e e e e T ; :
GT EXHAUST ANALYSIS
- % Vol (wet) lb-mol/hr Ib/hr % Vol (dry) Ib/hr b-mol/hr % Vol (wet) % Vol (dry)
Argon . 0.83 969 38,607 0.95 Argon 38,607 969 0.82 0.97
Nitrogen 69.95 81,637 2,286,942 80.31 Nitrogen 2,286,942 81,637 68.92 81.71
Oxygen 10.78 12,581 402,582 12.38 Oxygen 291,252 9,102 7.68 9.11
Carbon Dioxide 5.54 6,466 284,552 6.36 Carbon Dioxide 361,004 8,203 6.93 8.21
Water 129 15,055 271,228 0.00 Water 334,007 18,540 15.65 0.00
Total 100.00 116,708.2 3,284,000 100.00 Total 3,311,902 118,451 100.00 100.00
Total (Dry) 101,653 3,012,772 Totat (Dry) 2,977,895 99,911
Molecular Weight Motecular Weight
B e e 5 B |
MASS EMISSIONS - Ib/hr STACK EMISSIONS
Gas Turbine NO, -ib/hr 348.0  VOC -Ib/hr 36.0
NO, -ppmwv 63.9 VOC- ppmwv 19.0
NO, -ppmdv 75.7 VOC -ppmdv 22.5
NO, -ppmdv @ 15% O, 37.9  VOC- ppmdv @15% O, 1.3
NO, -lb/MMBtu- HHV 0.144  VOC -Ib/MMBtu- HHV 0.01
STACK PARAMETERS CO -lb/hr 121.0 SO, -Ibihr 74.5
CO -ppmwv 36.5 SO, -ppmdv 1.7
Stack Temp -deg F 218 CO -ppmdv 433 S0, -IbIMMBtu- HHV 0.031]
Stack Diam -ft 18.5 CO -ppmdv @ 15% O, 21.6
Exit Velocity -ft/sec 57.70 CO -Ib/MMBtu- HHV 0.050 TSP -lb/hr 23.00
ACFM 930,571 TSP -Ib/MMBtu- HHV 0.01
DSCFM 604:100 TSP -gr/dscf 0.004
NOTES:

NOx emissions in Ib/hr provided by turbine and duct bumer vendor. NOX is referenced to NO2

CO emissions in Ib/hr provided by turbine and duct burner vendor,

TSP and PM10 Emissions provided by turbine and duct bumer vendor

SOx emissions based on mass balance equations using sulfur content of 0.04% by weight for Kerosens.
VOC emissions in Ib/hr provided by turbine and duct burner vendor, VOC is referenced as methane.

TRC Environmental Confidential
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Project Keyspan Ravenswood NY Combined Cycle Project
Gas Turbine GE Frame 7FA

GT Load Base

Duct Burner Max

Fuel Natural Gas

Ambient Temp, F

54.6 deg F with Chiller on to 45 deg F

INPUTS (input values underlined)

CALCULATIONS

GAS TURBINE PARAMETERS

DUCT BURNER PARAMETERS

COMBUSTION CALCULATIONS

Ambient Temp -deg F 45  Heat input -MMBtu/hr (LHV) 580.0 Duct Burner Fuel Flow -lb/hr 27,902
Exhaust Flow -Ibfhr 3,631,000  Heating Value -Btu/ib (LKV) 0,787 0, Required -Ib/hr 111,329
Exhaust Temp -deg F 1109  Heat input -MMBtu/hr (HHV) 6438 H,0 Produced -ib/hr 62,780
Heat Input -MMBtu/hr (LHV) 1,632.0  Fuel HHV/LHV Ratio 1.11 CO, Produced -Ib/hr 76,452
Heat Input -MMBtu/hr (HHV) 1.811.5 N
T e B Y T T B S T A S R R D S fava i Suney SIS AR R
GT EXHAUST ANALYSIS FINAL EXHAUST ANALYSIS
: % Vol (wet) Ib-mol/hr Ib/hr % Vol (dry) Ib-mol/hr % Vol {wet) % Vol (dry)
Argon 0.90 1,151 45,969 0.98 Argon 1,151 0.89 1.00
Nitrogen 74.44 95,178 2,666,270 81.25 Nitrogen 95,178 73.43 82.48
Oxygen 12.41 15,867 507,735 13.55 Oxygen 12,388 9.56 10.73
Carbon Dioxide 3.87 4,948 217,768 422 Carbon Dioxide 6.685 5.16 579
Water . 8.39 10,727 193,257 0.00 Water 14,212 10.96 0.00
Total 100.01 1278720 3,631,000 100.00 Total 129,615 100.00 100.00
Total (Dry) 117,145 3,437,743 Total (Dry) 115,403
Molecular Weight 28.40 29.35 Molecular Weight 28.23
TR S S T TR TR T DA ST IR B SRl A A M s b wr AL T, A e R A e 1 T e T T S R T T AT R T b a2l
MASS EMISSIONS - ib/hr STACK EMISSIONS
Wandor
Gas Turbine Duct Burner Factor NO, -Ibfhr 124.0  VOC -Ib/hr 37.0
NO, 60.00 NO, 0,099 64.00 NO, -ppmwv 208  VOC- ppmwv 17.8
ca 3000 CO 0,099 64.00 NO, -ppmdv 234  VOC -ppmdv 20.0
LIHC 1400 VOC 0036 23.00 NO, -ppmdv @ 15% O, 136  VOC-ppmdv @15% O, 1.6
50, 1295 SO, 4.60 NO, -Ib/MMBtU- HHV 0.051  VOC -Ib/MMBiu- HHV 0.02
TSP .00 TSP 0.009 6.00
e e T A e L R T T e SR e T S S T T AT
STACK PARAMETERS CO -bfhr 94.0 SO, -b/hr 17.6
CO -ppmwv 259 S0, -ppmdv 24
Stack Temp -deg F 183 CO -ppmdv 291 SO, -Ib/MMBtu- HHV 0.007
Stack Diam -ft 185 CO -ppmdv @ 15% O, 16.9
Exit Velocity -ft/sec 62.8 CO -Ib/IMMBtu- HHV 0.038 TSP -tbihr 15.00
ACFM 1,013,546 TSP -Ib/MMBtu- HHV 0.01
DSCFM 712,093 TSP -grfdscf 0.002
NOTES:

NO, emissions in lb/hr provided by turbine and duct burner vendor. NOx is referenced to NO,

CO emissions in {b/r provided by turbine and duct burner vendor.

TSP and PM,, Emissions provided by turbine and duct bumer vendor

SO, emissions based on mass balance equations using sulfur content of 2.5 gr/100 SCF in natural gas.
VOC emissions in Ib/hr provided by turbine and duct burner vendor. VOC is referenced as methane.

TRC Environmental Confidential
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Project Keyspan Ravenswood NY Combined Cycle Project
Gas Turbine GE Frame 7FA

GT Load Base

Duct Burner Max

Fuel Natural Gas

Ambient Temp, F 100 deg F with Chiller on to 73 deg F

INPUTS (input values underlined)

CALCULATIONS

GAS TURBINE PARAMETERS DUCT BURNER PARAMETERS

COMBUSTION CALCULATIONS

Ambient Temp -deg F 73 Heat Input -MMBtu/hr (LHV) 580.0 Duct Burner Fue! Flow -lb/hr 27,902
Exhaust Flow -lbfhr 3,411,000  Heating Value -8tu/b (LHV) 20,787 0O, Required -lb/hr 111,329
Exhaust Temp -deg F 3141 Heat Input -MMBLu/hr (HHV) 643.8 H,0 Produced -lbfhr 62,780
Heat Input -MMBtufhr (LHV) 15360  Fuel HHV/LHV Ratio 1.11 CO, Produced -Ib/hr 76,452
Heat Input -MMBtuthr (HHV) 1,705.0
:rmw.:mﬁnmm&mv.wﬁmammm%mjmdmﬁmzm_ﬁmﬁmm;mr:sm:—mmmc T o R T S R O e W B R A e 5.
GT EXHAUST ANALYSIS FINAL EXHAUST ANALYSIS
: % Vol (wet) Ib-molfhr Ib/hr % Vol (dry) Ib/hr Ib-mol/hr % Vol (wet) % Vol (dry)
Argon 0.89 1,077 43,009 0.99 Argon 43,009 1,077 0.88 1.01
Nitrogen 73.22 88,474 2,478,467 81.28 Nitrogen 2,478,467 88,474 72.17 82.60
Oxygen 12.12 14,645 468,623 13.45 Oxygen 357,294 11,166 9.1 10.43
Carbon Dioxide 3.85 4,852 204,738 4.27 Carbon Dioxide 281,190 6,389 5.21 5.97
Water 9.93 11,999 216,162 0.00 Water 278,942 15,484 12.63 0.00
Total "~ 100.01  120,8469 3,411,000 100.00 Total 3,438,902 122,590 100.00 100.00
Total (Dry) 108,848 3,194,838 Total (Dry) 3,159,960 107,106
Molecular Weight 28.23 29.35 Malecular Weight o 2805 >0
Y e A SR NN 7 S R | TR T4 SRl PR L WS s A EAA DSt R A BT e s bR A AR ST 2 AT SR SRUWEN
MASS EMISSIONS - Ib/hr STACK EMISSIONS
. Vendor
Gas Turbine Duct Burner Facior NO, -ib/hr 121.0 VOC -Ib/hr 37.0
NO, §7.00 NO, 0.093 64.00 NO, -ppmwv 215  VOC- ppmwv 18.9
co 2700 CO 0,083 §4.00 NO, -ppmdv 246  VOC -ppmdv 216
UHC F_OB voC 0.036 23.00 NO, -ppmdv @ 15% O, 13.8  VOC-ppmdv @15% O, 12.2
S0, 1219 SO, 4.60 NO, -Ib/MMBtu- HHV 0.052  VOC -Ib/MMBlu- HHV 0.02
TSP 9.00 TSP 0.009
R L P S A R AT SR 2 TN ne e e 2 DUREN T EEII Ve r RO E A PN k3T o PP o O ik
STACK PARAMETERS CO -lor 810 SO, -lb/hr 16.8
CO -ppmwv 26.5 SO, -ppmdv 2.4
Stack Temp -deg F 189 CO -ppmdv 303 SO, -IbiMMBtu- HHV 0.007
Stack Diam -ft 18.5 CO -ppmdv @ 15% O, 171
Exit Velocity -fiisec 59.99 CO -Ib/MMBtu- HHV 0.039 TSP -ibfhr 15.00
ACFM 967,557 ’ TSP -Ib/MMBtu- HHV 0.01
DSCFM 656,397 TSP -gridscf 0.003
NOTES:

NOx emissions in Ib/hr provided by turbine and duct burner vendor. NOx is referenced to NO2

CO emissions in Ib/hr provided by turbine and duct burner vendor.

TSP and PM10 Emissions provided by turbine and duct burner vendor

SOx emissions based on mass bafance equations using sulfur content of 2.5 gr/100 SCF in natural gas.
VOC emissions in ib/hr provided by turbine and ducl burner vendor. VOC is referenced as methane.

TRC Environmental Confidential
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Project Keyspan Ravenswood NY Combined Cycle Project
Gas Turbine GE Frame 7FA
GT Load Base
Duct Burner Max
Fuel Kerosene
Ambient Temp 54.6 deg F with Chiller on to 45 deg F
INPUTS (input values underlined) CALCULATIONS
GAS TURBINE PARAMETERS DUCT BURNER PARAMETERS COMBUSTION CALCULATIONS
Ambient Temp -deg F 45  Heat Input -MMBtu/hr (LHV) 580.0 Duct Burner Fuel Flow -lbfhr 27,802
Exhaust Flow -ib/hr 3,778,000  Heating Value -Btu/ib (LHV) 20,787 0, Required -Ib/hr . 111,329
Exhaust Temp -deg F 1083  Heat Input -MMBtu/hr (HHV) 643.8 H,0 Produced -ib/hr 62,780
Heat Input -MMBtu/hr (LHV) 1,850.0 Fuel HHV/LHV Ratio 111 CO, Produced -Ib/hr 76,452
Heat Input -MMBtthr (HHV) 2,053.5 Fuel Sutfur Content (% by wt) M )
GT EXHAUST ANALYSIS ) FINAL EXHAUST ANALYS IS
. % Vol (wet) Ib-molthr Ib/hr % Vol (dry) Ib/hr ib-mol/hr % Vol (wet) % Vol (dry)
Argon 0.84 1,120 44,731 0.94 Argon 44,731 1,120 0.83 0.96
Nitrogen 71.39 95,163 2,665,838 80.30 Nitrogen 2,665,838 95,163 70.47 81.50
Oxygen 11.06 14,743 471,758 12.44 Oxygen 360,429 11,264 8.34 965
Carbon Dioxide 5.61 7,478 329,112 6.31 Carbon Dioxide 405,564 9,215 6.82 7.89
Water - . 1M1 1479% 266,561 0.00 Water 329,340 18,281 13.54 0.00
| Total : 100.00  133,300.1 3,778,000 100.00 Total 3,805,902 135,043 100.00 100.00
‘ Total (Dry) 118,504 3,511,439 Total (Dry} 3,476,562 116,762
| - I\ﬁgew(;ular We‘lght!'?%!1 - rl\fol%crular V‘?_\{enght 28.18 29.77 -
| g; E;r% z"z‘ﬁ Sl & "I(EQ Zgﬁﬁg ey ;‘g ey s (L LRI A S _‘ s L E o AR T S S g 5 e = i E
‘ MASS&EMISSIONS - Iblilillérgr = STAE{( EMISSIONS
1 Vendor 38.0
Gas Turbine Duct Bumer Factor NO, -Ib/hr 392.0 VOC -lb/hr -
NO, 3280 NO, 0.009 64.00 NO, -ppmwyv 63.1  VOC-ppmwv 76
co 660 GO 0.099 64.00 NO, -ppmdv 73.0 VOC -ppmdv 20.3
UHC 150  VOC 0.036 23.00 NO, -ppmdv @ 15% O, 383  VOC-ppmdv @15% O, 10.7
so, §.77 SO, 460 NO, -Ib/MMBtu- HHV 0.145  VOC -Ib/MMBtu- HHV 0.01
TSP iTen TSP 0.009 A
,'-'.. T 3 -‘v..., TR T -..-. 3t & _E&W. _\%‘E?F::r'_}g;r .:,_-‘ : 5 G
STACK PARAMETERS oo bt Sl G ) 1 co bmr 1300 SO, -bfhr 94.4
CO -ppmwv 344 SO, -ppmdv 12.6
Stack Temp -deg F 278 CO -ppmdv 39.8 SO, -Ib/MMBtu- HHV 0.035
Stack Diam -ft 18.5 CO -ppmdv @ 15% O, 208
Exit Velocity -fi/sec 65.48 CO -ib/MMBtu- HHV 0.048 TSP -b/hr 23.00
ACFM 1,055,992 TSP -Ib/MMBtu- HHV 0.01
DSCFM 712,347 TSP -gr/dscf 0.004
NOTES:
NOx emissions in Ib/hr provided by turbine and duct bumer vendor. NOx is referenced to NO2
CO emissions in Ib/hr provided by turbine and duct burner vendor.
TSP and PM10 Emissions provided by turbine and duct bumer vendor
SOx emissions based on mass balance equations using sulfur content of 0.04% by weight for Kerosene. ’
VOC emissions in Ib/hr provided by turbine and duct bumer vendor. VOC is referenced as methane.

TRC Environmental Confidential 7/24/00 GE 7F Emissions / duct bumer predictor w-chiller




Project ' Keyspan Ravenswood NY Combined Cycle Project

Gas Turbine GE Frame 7FA

GT Load Base

Duct Burner Max

Fuel Kerosene

Ambient Temp 100 deg F with Chilleronto 73 degF

INPUTS (input values underlined) CALCULATIONS

GAS TURBINE PARAMETERS DUCT BURNER PARAMETERS

Ambient Temp -deg F 73 Heat Input -MMBtu/hr (LHV)
Exhaust Flow -Ib/hr 3,545,000  Heating Value -Btu/lb (LHV)
Exhaust Temp -deg F 4128  Heat Input -MMBtu/hr (HHV)
Heat Input -MMBtu/hr (LHV) 1,749.0  Fuet HHV/LHV Ratio
Heat Input -MMBtu/hr (HHV) 1,941.4 Fuel
e e e G
GT EXHAUST ANALYSI
. o % Vol (wet) {b-mol/hr lb/hr % Vol (dry)
Argon . : 0.84 1,055 42,150 0.96
Nitrogen 70.49 88,542 = 2,480,355 80.33
Oxygen 10.78 13,541 433,284 12.28
Carbon Dioxide 5.64 7,084 311,782 643
Water R 12.26 15,400 277,430 0.00
Total 100.01  125,621.5 3,545,000 100.00
Total (Dry) 110,222 3,267,570
Molecular Weight 29.65
jp "u-' L:_ % -::-r'r'-ff-...--.-q- -
MASS EMIS

COMBUSTION CALCULATIONS

Duct Burner Fuel Flow -lb/hr
0, Required -lb/hr

H,0 Produced -lb/hr

CO, Produced -lb/hr

i

FINAL EXHAUST ANALYSIS

Argon

Nitrogen
Oxygen
Carbon Dioxide
Water

Total

Total (Dry)

Ly e L e s |
)

Ib/br
42,150
2,480,355
321,955
388,233
340,210
3,572,902
3,232,692

Ib-molfhr

1,055
88,542
10,061
8,821
18,884
127,364
108,480

27,902
111,329
62,780
76,452

% Vol (wet) % Vol (dry)

0.83 0.97
69.52 81.62
7.90 9.27
6.93 8.13
14.83 0.00
100.00 100.00

Vendor
Duct Burnar Faclor NO, -Ib/hr 3750  VOC -ib/hr 37.0
310 NGO, 0.039 £4.00 NO, -ppmwv 64.0  VOC- ppmwv 18.§
620 CO 0,099 64.00 NO, -ppmdv 751 VOC -ppmdv 21,
140 VOC 0,036 23.00 NO, -ppmdv @ 15% O, 38.1 VOC- ppmdv @15% O, 10.8
B487 50, 460 NO, -Ib/MMBtu- HHV 0.145  VOC -Ib/MMBtu- HHV 0.01
17.00 P £.00
AL
STACK PARAMETER CO -Ibfhr 126.0 SO, -lb/hr 89.5
CO -ppmwv 353 SO, -ppmdv 12.9
Stack Temp -deg F 283 CO -ppmdv 415 SO, -Ib/MMBtu- HHV 0.035
Stack Diam -ft 185 CO -ppmdv @ 15% O, 21.1
Exit Velocity -fi/sec 62.33 ‘CO -Ib/MMBtu- HHV 0.049 TSP -lb/hr 23.00
ACFM 1,005,241 TSP -Ib/IMMBtu- HHV 0.01
DSCFM '658,205 TSP -gridscf 0.004
NOTES:

NOx emissions in Ib/hr provided by turbine and duct bumer vendor. NOXx is referenced to NO2
CO emissions in Ib/hr provided by turbine and duct burner vendor.
TSP and PM10 Emissions provided by turbine and duct burner vendor

SOx emissions based on mass batance equations using sulfur content of 0.04% by weight for Kerosene.

VOC emissions in Ib/hr provided by turbine and duct bumer vendor. VOC is referenced as methane.

TRC Environmental Confidential
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Ravensx‘emsene Storage

KeySpan Energy

Identification
User identification:
City:
State:
Company:
Type of Tank:
Description:

Tank Dimensions
Shell Height (ft):
Diameter (ft):
Liquid Height (ft):
Avg. Liquid Height (ft):
Volume (gallons):
Turnovers:
Net Throughput (gallyr):
Is Tank Heated (y/n):

Paint Characteristics
Shell Color/Shade:
Shell Condition:
Roof Color/Shade:
Roof Condition:

Roof Characteristics
Type:
Height (ft):
Radius (ft) (Dome Roof):

Breather Vent Settings
Vacuum Settings (psig):
Pressure Settings (psig):

Ravenswood Kerosene Storage

Long Island City
New York
KeySpan Energy

Vertical Fixed Roof Tank

TANKS 4.0
Emissions Report - Detail Format
Tank Identification and Physical Characteristics

Ravenswood Cogeneration Unit Bulk Storage of Kerosene

48.00
84.00
48.00
24,00
1,989,861.67
5.69
11,320,000.00
N
GrayiLight
Good
Gray/Light
Good
Dome
48.00
42.00
-0.03
0.03

Meteorological Data used in Emissions Calculations: Laguardia AP, New York (Avg Atmospheric Pressure = 14.73 psia)

7/21/00 8:51:03 AM

Vertical Fixe. Tank

Long Island City, New York

Page 1




Ravenswood Kerosene Storage

KeySpan Energy

TANKS 4.0
Emissions Report - Detail Format
Liquid Contents of Storage Tank

Vertical Fixed Roof Tank
Long Island City, New York

Liquid
Daily Liquid Surf. Bulk Vapor Liquid Vapor
Temperatures (deg F) Temp. Vapor Pressures (psia) Mol. Mass Mass Mol. Basis for Vapor Pressure
Mixture/Component Month Avp. Min. Max. {deg F) Avg Min. Max. Weight Fracl, Fracl Weight _Calculations
Jet kerosene Al 60.51 53.64 67.37 56.49 0.0084 0.0067 0.0105 130.0000 162.00 Option 5: A=12 39, B=8933
7/21/00 8:51:04 AM
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Ravenswood Kerosene Storage Vertical Fixed of Tank
KeySpan Energy Long Istand City, New York

TANKS 4.0
Emissions Report - Detail Format
Detail Calculations (AP-42)

Annual Emission Calculations

Standing Losses (ib). 1,099.8219
Vapor Space Volume (cu ft). 323,910.7686
Vapor Density (ib/cu ft). 0.0002
Vapor Space Expansion Factor; 0.0480
Vented Vapor Saturation Factor: 0.9747

Tank Vapor Space Volume
Vapor Space Volume (cu fi). 323,910.7686
Tank Diameter (ft): 84,0000
Vapor Space Outage (ft): 58.4490
Tank Shell Height (ft): 48.0000
Average Liquid Height (f): 24.0000
Roof Outage {ft): 34.44%0

Roof Outage (Dome Roof)

Roof Qutage (ft): 34.4490
Dome Radius (ft): 42.0000
Shell Radius (1) 42.0000

Vapor Density
Vapor Density (Ib/cu ft); 0.0002
Vapor Molecutar Weight (Ibfib-mole): 130.0000
Vapor Pressure at Daily Average Liguid ~

Surface Temperature (psia): 0.0084
Daily Avg. Liquid Surface Temp. (deg. R): §20.1762
Daily Average Ambient Temp. (deg. F}: 54.2542
ideal Gas Constant R

(psia cuft / ((b-mol-deg R)): 10.731
Liquid Bulk Temperature {(deg. R): 516.1642
Tank Paint Solar Absorptance (Shell): 0.5400
Tank Paint Solar Absorptance (Roof): 0.5400
Daily Total Sofar insulation

Factor (Blu/sqfl day): 1,171.5000

Vapor Space Expansion Factor
Vapor Space Expansion Factor: . 0.0480
Daily Vapor Temperature Range (deg. R): 27.451%
Daily Vapor Pressure Rangs {psia): 0.0038
Breather Vent Press. Setting Range(psia): 0.0600
Vapor Pressurs at Daily Average Liquid

Surface Temperature (psia): 0.0084
Vapor Pressure at Daily Minimum Liquid

Surface Temperature (psia): 0.0067
Vapor Pressure at Daily Maximum Liquid

Surface Temperalure (psia). 0.0105
Daily Avg. Liquid Surface Temp. (deg R): §20.1762
Daily Min, Liquid Surface Temp. (deg R): 513.3134
Daily Max. Liquid Surface Temp. {deg R): 527.0390
Daily Ambient Temp. Range (deg. R): 13.5250

Vented Vapor Saturation Factor
Vented Vapor Saturation Factor: 0.9747
Vapor Pressure at Daily Average Liquid

Surface Temperature (psia): 0.0084
Vapor Space Outage (ft): 58.4490

Working Losses (1b): 293.2905

7/21/00 8:51:04 AM Page 3




Ravenswood Kerosene Storage
KeySpan Energy

Vapor Motecular Weight (Ib/ib-mols):

Vapor Pressure al Daily Average Liquid
Surface Temperature (psia).

Annual Net Throughput (galiyr.):

Number of Tumovers:
Turmover Factor:

Maximum Liquid Volume (gal).
Maximum Liquid Haight {ft):
Tank Diameter (ft):

Working Loss Product Factor;

Total Losses {Ib):

7/21/00 8:51:05 AM

130.0000

0.0084
11,320,000.00
00

56888
1.0000
1,989,861.673
3

48.0000
84.0000
1.0000

1,393.1124

TANKS 4.0
Emissions Report - Detail Format
Detail Calculations (AP-42)- (Continued)

Vertical Fixer,mf Tank

Long Island City, New York

Page 4




Ravens”(erosene Storage

KeySpan Energy

Annual Emissions Report

TANKS 4.0
Emissions Report - Detail Format
Individual Tank Emission Totals

Losses(ibs)

Components

Working Loss Breathing Loss Total Emissions

Jet kerosene

293.29 1,099.82 1,393.11

7/21/00 8:51:05 AM

Vertical Fixer& Tank

Long Isiand City, New York
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Appendix C
Project Correspondence to/from
Regulatory Agencies




February 24, 2000
AL049-00

Mr. Leon Sedefian

Air Pollution Meteorologist V )

New York State Department of Environmental Conservation
Division of Air Resources, Bureau of Technical Services

80 Wolf Road, Room 400

Albany, NY 12233-3253

Subject: KeySpan Energy — Ravenswood Cogeneration Facility
Air Quality Modeling Protocol

Dear Mr. Sedefian:

The enclosed modeling protocol has been prepared for the proposed KeySpan Energy Ravenswood
Cogeneration Facility to address the methods for assessing the air quality impacts based on
atmospheric dispersion modeling. The methods for assessing the visible plume formation from the
turbine stack are also included. (Note that the project is not proposing to use an evaporative cooling
tower, thus no discussion of SACTII modeling has been included.)

Additional detail has been provided in the subject protocol, beyond which is normally contained in
a standard modeling protocol (i.e., for a facility subject only to PSD permitting). This detail has
been included to support the public involvement requirement of the Article X process. Please note,
that TRC is in the process of setting up a meeting with the New York City Department of
Environmental Protection (NYCDEP) regarding their requirements specific to the Article X process.
TRC understands that formal resolution was not reached between your group and the NYCDEP on
all issues discussed at your January 20" meeting in Queens. In addition, in attempting to set up a
meeting with NYCDEP, TRC has been advised by the NYCDEP that internal issues need to be
resolved within their agency prior to our meeting with them. As such, several sections of the
protocol that discuss NYCDEP requirements, specifically the cumulative impact analysis section,
may need to be revised. TRC will advise your group of the resolution of these outstanding issues
as they occur via formal correspondence (which will serve as attachments to the protocol).

Please also note that the stack height of the proposed facility has not yet been finalized. The protocol
references a proposed stack height of 400 feet above grade level. Although this height is non-GEP,
it is well above the cavity height associated with both the proposed cogeneration facility turbine
building and the existing Ravenswood Generating Station boiler house. Current air quality
evaluation of this height stack suggests that it represents a stack which provides acceptable (i.e.,
insignificant) air quality impacts and minimal viewshed disruption. TRC will also confirm the fina]
stack height in formal correspondence and will provide a copy of the GEP analysis and BPIP files,

1200 Wall Street Wesl, 2nd Floor  Lyndhurst, New Jersey 07071
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Mr. Leon Sedefian
February 24, 2000
Page 2

The protocol has been written such that the general public is provided a readable description of the
proposed modeling process without adding excessive technical jargon that may confuse the non-

technical reader.

TRC, on behalf of KeySpan Energy, respectfully requests that you review the subject air quality
modeling protocol. We appreciate this opportunity to continue to work with you and your staff and
look forward to receiving your comments. Please feel free to contact me at (201) 933-5541 ext. 115

should you have any questions.

Enclosure

cc: Steve Riva, U.S. EPA Region I
Peter Seidman, NYSDPS
Alan Domaracki, NYSDPS
Tarick Di Domenico, NYCDEP
Chris Corrado, KeySpan Energy
Brian McCabe, KeySpan Energy
Richard Paccione, KeySpan Energy
Howard Hurwitz, Burns and Roe
Ted Main, TRC Environmental
Jay Snyder, TRC Environmental
Craig Wolfgang, TRC Environmental
Gary Baranowski, TRC Environmental

W:AAL\al049-00.1tr.doc

-,

Yours truly,

TRC ’E.nvifx;gnmental Corporation

Anthony P. Letizia
Vice President

TRC
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February 28, 2000
AT1.053-00

Mr. Steven Riva

Chief, Permitting Section
U.S. EPA Region I

290 Broadway

New York, NY 10007-1866

Subject: Request for Waiver from Pre-Construction Ambient Air Quality Monitoring for
the Proposed Ravenswood Cogeneration Facility )

Dear Mr. Riva:

This letter details a request for exemption from pre-construction monitoring for the proposed
KeySpan Energy Ravenswood Cogeneration Facility. The proposed project will be a 250 MW
cogeneration facility located at the KeySpan Energy Ravenswood site. As you are aware, KeySpan
has purchased Con Ed’s Ravenswood electric generating assets and has assumed operating
responsibility for the steam generating facility (the "A" House). However, Con Ed has retained
ownership of the steam generating facility at Ravenswood. This project involves installation of a
new, state-of-the-art combined cycle facility that will be located adjacent to the existing electric
generating facility that is now under the control of KeySpan Energy. New generating equipment to
be installed will be comprised of a single General Electric Model 7FA combustion turbine, a single
supplementary fired heat recovery steam generator, and a steam turbine. Clean burning fuels will
be used in the new combustion equipment; the combustion turbine will be fueled by natural gas with
low sulfur (0.04%) distillate oil as a back up fuel; the heat recovery steam generator/duct burner will
only fire natural gas. No cooling tower is planned for the site. Steam generated by the proposed
combined cycle facility that is not used in the steam turbine will be sold to Con Ed, thus offsetting
operations of older, higher emitting steam generating boilers.

Based on preliminary potential to emit estimations, the project will trigger Prevention of Significant
Deterioration (PSD) review under the Federal New Source Review (NSR) program for sulfur dioxide
(SO,), nitrogen oxides (NO,), carbon monoxide (CO), and inhalable particulates (PM-10). Although
the project is located in an area that is currently designated moderate non-attainment for CO, the
NYSDEC has begun the regulatory process to re-designate the CO non-attainment classification in
the New York Metropolitan Area (including Queens County). Recent conversation with the New
York State Department of Environmental Conservation (NYSDEC) indicates that formal
redesignation may occur by September, 2000. Tt is expected that all permit applications will be filed
prior to the formal re-designation, but facility operations will commence under the attainment re-
designation. Because of this, KeySpan Energy has decided to assess impacts and regulatory
requirements for both CO classification scenarios, i.e., attainment and non-attainment. This approach
will allow for an easier transition in permitting when re-designation actually occurs as all possible
impacts and requirements specific to CO will have been addressed.

1200 Wall Street West, 2nd Floor ¢ Lyndhurst, New Jersey 07071
Telephone 201-933-5541 * Fax 201-933-5601

Customer-Focused Solutions




Mzr. Steven Riva
February 28, 2000
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Pursuant to PSD regulations, 40 CFR 52.21, pre-construction ambient air quality monitoring may
be required unless one of the following can be demonstrated.

. The project ambient air quality impacts are less than the deminimis monitoring
concentrations specified in 40 CFR 52.21, and/or

. Existing and approved ambient air quality data are available from alternate locations that are
representative of, or conservative as compared to, conditions at the proposed site location.

The purpose of this letter is to request a waiver from a requirement to perform one year of pre-
construction ambient air quality monitoring at the proposed site. KeySpan Energy has discussed
with the NYSDEC the possibility of requesting such a waiver, and they concur with this request.
Supporting documentation for this waiver request is presented herein.

PRELIMINARY AIR QUALITY IMPACT ANALYSIS

A preliminary air quality impact analysis was conducted using the Industrial Source Complex Short-
Term (ISCST3) model and 1991 to 1995 surface meteorological data from La Guardia Airport and
1991 to 1995 upper air data from Atlantic City, New Jersey and Brookhaven National Laboratory
(Long Island, New York). Two stations were required to complete the five-year record since data
collection at Atlantic City, located 103 miles south-southwest of the project site, was terminated in
August, 1994 with the Brookhaven Laboratory site assuming responsibility at that time. Impacts
were evaluated for ground-level and "point-in-space" elevated receptors (i.e., intake vents, balconies,
operable windows associated with tall structures). Pursuant to U.S. EPA Guidance, modeling was
performed with the final plume rise option for the ground-level receptors and gradual plume rise for
the elevated receptors. Emission rates and stack parameters used in the preliminary modeling
analysis are presented in Table 1. ISCST3 modeling, with 5-years of meteorological data, was
performed for each of the 32 cases for the ground level and elevated receptors. Note that the PM-10
emission rate includes condensable particulates and annual emission rates are based on the use of
No. 2 fuel oil for a maximum 30-days per year. Furthermore, the CO emissions presented are worst-
case in that they reflect uncontrolled (i.e., no catalyst emissions), whereas PM-10 emissions assume
the use of an oxidation catalyst and the associated increase in PM-10 emissions due to the.conversion
of SO, to SO;, and ultimately to PM-10. The modeling results are presented in Table 2a (for the
ground-level receptors) and Table 2b (for the point-in-space receptors) and indicate that maximum
predicted impacts for all pollutants will be well below the thresholds that would require
consideration of pre-construction ambient air monitoring. This conclusion is valid for either CO
scenario (catalyst/no catalyst).

TRC




Mr. Steven Riva
February 28, 2000
Page 3

WAIVER REQUEST

Based on the preliminary impact analysis results from the proposed project, KeySpan Energy
formally requests that a waiver be granted from the requirement to perform pre-construction ambient
air quality monitoring for the proposed project. The project modeling protocol will present a section
describing the NYSDEC monitors selected for establishing background ambient air quality data.

We appreciate your prompt attention to this request. If you have any questions or need additional
information, please call me at (201) 933-5541, ext. 115.

Sincerely,

TRC Environmental Corporation

_ F
// .

1thony P. Letizia
Vice-President

cc: Leon Sedefian, NYSDEC
Peter Seidman, NYSDPS
Alan Domaracki, NYSDPS
Tarik Di Domenico, NYCDEP
Chris Corrado, KeySpan Energy
Brian McCabe, KeySpan Energy
Richard Paccione, KeySpan Energy
Howard Hurwitz, Burns & Roe
Craig Wolfgang, TRC Environmental Corporation

W:\AL\al053-00.1tr.wpd
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bee:  Robert Golden, TRC Environmental
David Shotts, TRC Environmental
Ted Main, TRC Environmental
Jay Snyder, TRC Environmental
Gary Baranowski, TRC Environmental

TRC




Table 1
KeySpan Energy Proposed Ravenswood Cogeneration Facility
Model Input Emission and Stack Exhaust Parameters ¥

Turbine | Ambient Turbine Exhaust | Exhaust Emissions (é‘rams/second-)_'_ |
Case Fuel Temp. Load Temp. Velocity
i Type (deg F) (percent) @ (K) (m/sec) NO, CO PM-10 SO,
| 1 Gas -5 100 + DB 356.1 19.8 361 11.97 5.24 2.32
| 2 Gas -5 100 356.1 19.5 1.82 391 3.24 1.74
3 Gas -5 75 352.8 15.8 1.46 3.15 311 1.44
| Gas -5 50 351.1 13.1 1.15 2.65 2.87 1.15
s Gas 54.6 100+DB 356.7 | 189 3.44 1L72 5.8 218§t -
6 Gas 459 100 357.2 18.9 1.68 3.78 3.19 1.63
7 Gas 45® 100+DB 357.2 19.2 3.47 11.84 5.20 2.21
8 Gas 54.6 100 356.7 18.6 1.65 3.65 3.18 1.60
9 Gas 54.6 75 ' 3528 14.9 1.34 3.02 3.07 1.33
10 Gas 54.6 50 350.6 12.2 1.06 2.52 2.83 1.06 |
11 Gas 100 100+DB 3589 171 3.25 11.21 5.11 1.99
12 Gas 739 100 360.6 18.0 1.60 3.40 3.15 1.53
13 Gas 73@ 100+DB 360.6 18.3 3.39 11.47 5.16 2.11
14 Gas 100 100 358.9 16.8 1.46 3.15 3.10 1.41
15 Gas 100 75 355.0 14.0 1.20 2.65 3.01 1.19
16 Gas 100. _ S0 352.8 11.9 0.95 2.27 2.79 0.95
17 Oil -3 100+DB 401.7 210 10.9 15.88 13.0 11.8
18 Oil -5 100 401.7 20.7 9.18 7.81 11.0 11.2
19 Oil -5 75 398.3 17.7 7.37 6.80 9.81 9.11
20 Qil -5 50 396.7 14.6 5.81 5.67 8.66 724 |
21 Oil 54.6 100+DB 408.3 226 10.5 16.25 12.7 11.2 !
22 Qil 45O 100 410.0 226 8.86 8.32 10.9 10.8
23 Oil 45 @ 100+DB 410.0 229 10.6 16.38 12.9 114
24 Oit 54.6 100 408.3 22.2 8.72 8.19 10.7 10.6
25 Qil 54.6 75 398.3 17.1 6.99 6.55 9.49 8.66
26 Oil 54.6 50 396.7 14.0 5.51 5.42 8.51 6.90
127 Oil 100 100+DB 410.0 20.1 9.40 15.25 11.9 9.92
. 28 Oit 73 100 412.8 213 8.40 7.81 10.5 102
29 Oil 739 100+DB 412.8 21.6 10.1 15.88 12.5 10.8
30 oil 100 100 410.0 19.8 7.67 7.18 9.90 9.34
: 3 Oil 100 75 402.8 16.2 6.24 6.05 8.98 1.71
L | o 100 50 3972 134 4,89 517 794 Sl

Notes:

M

2
()
(4)

Fixed parameters include a stack height of 400 feet (121.9 meters) at a ground elevation of 15 feet 6 inches
above sea level and a stack inner diameter of 18.5 feet (5.64 meters).

DB = Duct bumner at full load; the DB will only fire natural gas.

Temperature represents inlet air cooled by evaporative cooler operation.

Potential emissions for a single GE Frame 7FA turbine and 580 mmBtwhr duct burner. Worst-case CO:
emissions (no catalyst) presented, worst-case PM-10 (use of catalyst) presented. This is highly conservative
in that the worst-case emissions are taken from two independent operating scenarios.




Table 2a
KeySpan Energy Proposed Ravenswood Cogeneration Facility
Maximum Ground Level Impacts Compared Against
Significant Impact Concentration and Significant Monitoring Concentration Levels

Signiﬁc';lnt Significant Maximu:n Modeled --1
Impact Monitoring Concentration (u.g/m’)
Averaging Concentration | Concentration — —
Pollutant Period (ug/m) (ug/m?®) Gas Firing |  Oil Firing
|co 1-Hour 2,000 = 16.7 16.4
8-Hour 500 375 8.1 8.0
3-Hour 25 = 1.6 6.0
SO, 24-Hour 5.0 13 0.6 2.9
Annual 1.0 = 0.1
PM-10 24-Hour 5.0 __10 1.5 3.2
Annual 1.0 -- 0.2
NO, Annual 1.0 14 0.1
Notes:

(1) Values presented are the maximum of all 32 Cases defined in Table 1.
(2)  Non-GEP stack height of 400 feet.
3) CO impacts represent no CO catalyst use; PM-10 impacts represent use of CO catalyst.
This is highly conservative in that the worst-case emissions are taken from two
independent operating scenarios.
4 Annual impacts assume operation for 8,040 hrs/yr on natural gas and 720 hrs/yr on 0.04%
sulfur distillate oil.




KeySpan Energy Proposed Ravenswood Cogeneration Facility

Table 2b

Maximum Point-In-Space Impacts Compared Against
Significant Impact Concentration and Significant Monitoring Concentration Levels

Significant Significant Maximum Modeled
Impact Monitoring Concentration (ug/m?)
Averaging Concentration | Concentration . —
Pollutant Period (ug/m®) (ug/m®) Gas Firing Oil Firing
co 1-Hour 2,000 -- 54.5 59.6
I 8-Hour 500 575 14.9 14.4
3-Hour 25 - 5.1 19.7
SO, 24-Hour 5.0 13 1.0 4.0
Annual 1.0 =
PM-10 24-Hour 5.0 10 ?.2 44
Annual 1.0 -=
NG, Annual 1.0 14
Notes:

(1) Values presented are the maximum of all 32 Cases defined in Table 1.
(2)  Building locations and heights collected by TRC staff via visual surveys (also includes

NYCDEP building list).

(3) Non-default gradual plume rise option used for elevated point-in-space receptors, following
regulatory guidance for a conservative analysis.
4 Non-GEP stack height of 400 feet.
(5)  CO impacts represent no CO catalyst use; PM-10 impacts represent use of CO catalyst. This
is highly conservative in that the worst-case emissions are taken from two independent
operating scenarios.

(6)  Annual impacts assume operation for 8,040 hrs/yr on natural gas and 720 hrs/yr on 0.04%
sulfur distillate oil.




New York State Department of Environmental Conservation Ky “‘g‘
0 Wolf Road, Albany, New York 12233-1010 ° ,__
ebsite: www.dec.state.ny.us w
EARS
John P. Cahill

Commissioner

March 16, 2000

Mr. Anthony P. Letizia

TRC Environmental Corp.
1099 Wall Street West
Lyndhurst, New Jersey 07071

Dear Mr. Letizia,

We have reviewed the February 2000 modeling protocol for the Ravenswood Cogeneration

Facility and have listed our comments below.

L.

2.

Permit conditions will need to be established for the lower limit 50% load.

It is stated that the formula GEP stack height of 472.5 feet is based on a turbine building height
of 189 feet. Yet, this height is not evident when examining Figure 3-2. The turbine building and
its respective height should be clearly identified in this figure. Given the stack’s close proximity
to Laguardia Airport, you should be sure that the proposed stack height receives FAA approval.

It is proposed that the Complex I option of the 1SC3 model be used for evaluating impacts in
complex and intermediate terrain. Despite the fact that Laguardia Airport is only about 5 km
from the site, it is not considered an on-site data set. Therefore, Complex I cannot be used in this
application and an alternative model such as the Valley mode of SCREEN3 (and, if need be,
CTSCREEN) must be employed for terrain above stack height.

While the proposed facility is an area that is attainment for PM-10, Manhattan (New York
County), just west of the facility, is classified as non-attainment. This area should be addressed
in your analysis, with modeled impacts required to be less than significant at both ground level
and elevated receptors. .

Though the Brigantine class I area is 115 km away from the site, if the Federal Land Manager
should comment on this project, it would be in the applicant’s best interest to have a visibility
analysis already prepared. Therefore, we recommend that your visibility analysis be extended to
this area.

Should a cumulative analysis be required for this project, other recent Article X projects may
have to be included in the source inventory. Attached is language which has been incorporated
in stipulations of other Article X projects. Also, we recommend that the significant impact area
(SIA) be the same for all pollutants which exceed EPA levels of significance. This final SIA
should be defined as the SIA furthest out from the source. If a pollutant is significant for a given
averaging time, then all averaging times for that pollutant must be addressed in the

subsequent NAAQS and PSD increment analyses. NEW YORK STATE
: ENSUS 2000




Responses to these comments should be incorporated in a revised protocol and submitted through

the project manager, John Ferguson with copies to us and the Department of Health If you have any
questions, you can reach me directly at 518-457-0807.

cc:

Sincerely, I./” /
2 ¥

,/?' (//U&/f' x/_/’ k&;
Robert S. Gaza, Ph.D. /
Impact Assessment and
Meteorology Section

Bureau of Technical Support

L. Sedefian

A. Domaracki, NYSDPS .

A. Becker, Region 2 K
T. Christoffel

W. Little, Legal Affairs

J. Ferguson, DEP

S. Riva, EPA Region 2




. The application will include a cumulative source impact analysis for any air

pollutant for which the Project has impacts above significance levels. The
additional sources to be analyzed to determine whether the Project, in
conjunction with existing and proposed major sources, will cause or contribute
to exceedances of applicable National or State ambient air quality standards
(NAAQS and NYAAQS) or PSD increments will include those identified as
“nearby” existing sources, as defined in the EPA Modeling Guidelines and NSR
Workshop Manual, and by the Air Guide 26 procedures. The inventory of
existing and proposed nearby sources located within a circular area defined by
the significant impact area (SIA) of the proposed project plus 50 km, shall also
include all other proposed major electric generating facilities that have
applications for a certificate filed with the Siting Board, provided such
applications have been accepted by the Siting Board for review, pursuant to
Section 165.1, to determine compliance with section 164 of the Public Service
Law at the time NYSDEC approves the Project’s final, verified nearby source
inventory pursuant to NYSDEC Air Guide 36 requirements.
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Mr. Anthony P. Letizia

TRC Environmental Corporation
1200 Wall Street West, 2™ Floor
Lyndhurst, New Jersey 07071

‘ Re: Preconstruction Ambient Air Quality Monitoring Waiver Request for the
Ravenswood Cogeneration Facility

Dear Mr. Letizia:

The U.S. Environmental Protection Agency, Region 2 Office has reviewed your February 28,
- 2000 submittal which requests a waiver from performing preconstruction ambient air quality
- monitoring for the Ravenswood Cogeneration project located in Long Island City, New York.
You support this request by stating that the preliminary dispersion modeling results show that the
air impacts from the new emission unit will be below the monitoring de minimis thresholds

. specified in 40 CFR Part 52.21.

Although not specified in the request, it should be noted that the NYSDEC operates ambient air
monitors in the area which could be used for background concentrations for estimating existing
background conditions. Since we are in receipt of letters from the NYSDEC stating that these
monitors meet the appropriate quality assurance criteria, we recommend that you obtain the latest
3 years of data available and include it in the PSD permit application.

Therefore, given that the preliminary modeling results indicate that the air impacts will be below
the monitoring de minimis thresholds and that monitoring data exists in the area, a waiver from
initiating a preconstruction ambient air monitoring program may be granted to the Ravenswood
project. If you have any questions regarding this letter please call Annamaria Colecchia of my

staff at (212) 637-4016.

Sinceg@ly,

L dipen finr
i “Steven C. Riva, Chief
Permitting Section, Air Programs Branch

|
! cc: L. Sedefian, NYSDEC
i

| internet Address (URL) » http://www.epa.gov
] Recycied/Recyclable « Printed with Vegetable Oil Based Inks on Recycled Paper (Minimum 30% Postconsumer)
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Mr. Leon Sedefian

Air Pollution Meteorologist V

New York State Department of Environmental Conservation
Impact and Assessment & Meteorology Section

80 Wolf Road, Room 400

Albany, New York 12233-3253

Re: Keyspan Energy - Ravenswood Cogeneration Facility Modeling Protocol

Dear Mr. Sedefian:

The U.S. Environmental Protection Agency, Region 2 Office has reviewed the February 24, 2000
modeling protocol for the Keyspan Energy - Ravenswood Cogeneration Facility . The protocol
proposed methods that would be used to assess the air quality impacts from a new 250 MW
natural gas fired (0.04% sulfur oil back-up) generating unit at the existing site in Long Island
. City, Queens. The protocol was reviewed pursuant to the Prevention of Significant Deterioration
(PSD) of Air Quality regulations. We have noted the following points which need to be
addressed in order to deem the protocol complete and approvable. These are outlined below:

- The model will be set up to calculate concentrations on a polar receptor grid. However, the
angular degree spacing is not specified. In addition, the grid spacing beyond 5 kilometers may
not present adequate resolution at only 1 receptor every kilometer. Given that a polar grid is
proposed which provides for many receptors close in but less with increasing distance, the
resolution should be improved at the distances beyond 5 kilometers.

- Do the PM 10 emissions include condensible particulates? This should be specified in the
application.

- We would like to note some clarification in terminology. Appendix A of the protocol refers to
above ground receptors, (i.e., receptors placed at building heights) as “elevated receptors”. The
EPA guideline refers to these type of receptors as “flagpole receptors”. When the EPA guideline
refers to “elevated receptors”, it refers to receptors that are on the ground but the ground level is

elevated.

- We would also like to ensure that the applicant is clear on the definition of the significant

impact area. That is, it is defined at the circular area with a radius extending from the source to

the point where the modeled concentration falls below the significant impact level. The PSD
. increment and NAAQS would be analyzed throughout this circular area.

Internet Address (URL) ¢ http://www.epa.gov
Recycied/Recyciable « Printed with Vegetable Oil Based inks on Recycled Paper (Minimum 30% Postconsumer)




. - Pursuant to Executive Order 12898, the applicant should perform an environmental justice
analysis as part of the PSD application in order to assess whether there is a disproportionately
high and adverse impact on a minority or low income community. We recommend that the
applicant perform such an analysis by modeling its impact (even if the maximum impacts are
below significant impact levels) with the combined impact of any other existing or proposed
significant source iri the area so that a judgement could be made as to whether there is a
disproportionately high and adverse burden on the nearby community. At a minimum, the
analysis should include isopleths of the concentrations which identifies the combined maximum
impact overlaid on top of a demographic map which depicts the percent minority and income
level. It is also useful to include a windrose of the meteorological data. As guidance, you should
already be in receipt of 2 sample EJ analyses performed by EPA Region 2 in Puerto Rico on PSD
permit applications. If you need another copy of these please let us know. Meanwhile, if you .
would like to discuss this letter further, please contact Annamaria Colecchia of my staff at (212)
637- 4016.

Since.re'f . / 7

Yy, e
~Steven C. Riva, Chief
Permitting Section, Air Programs Branch

v cc:  A.Letizia, TRC Consultants
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June 9, 2000
AL116-00

Mr. Steven Riva, Chief

Permitting Section, Air Program Branch

United States Environmental Protection Agency, Region 2
290 Broadway

New York, New York 10007-1866

Re: KeySpan Energy Ravenswood Cogeneration Facility
Air Quality Modeling Protocol

Dear Mr. Riva:

We have received your letter of March 29, 2000 to Mr. Leon Sedefian of the New York State
Department of Environmental Conservation (NY SDEC) and are providing the following
information to address the concerns expressed in the letter. Action items are identified with
underlined italic text.

Comment 1 - Receptor Grid

An angular spacing of 10 degrees is proposed for the polar receptor grid. Although a 1 kilometer
spacing is proposed for receptors beyond 5 kilometers from the stack, Section 5.4 of the protocol
further explains that for any maximum modeled impacts that occur outside of the area of 100
meter grid point spacing, additional refined modeling will be performed using additional
receptors, placed at 100 meter intervals on the radial and arc containing the original receptor to
half the distance to the four adjacent receptor points. The PSD application will include a figure
showing the fine grid receptors used for the modeling of any maximum impacts that occurred
bevond 5 kilometers.

Comment 2 - Condensable Particulates

Facility PM-10 emission rates for gas and oil fired operation include condensable particulates.
Reference will be clearly specified in_the revised modeling protocol and PSD Application that
PM-10 emissions include the condensable component.

Comment 3- Above Ground Receptor Nomenclature

In order to be consistent with United States Environmental Protection Agency (U.S. EPA)
guidelines and avoid confusion the revised modeling protocol and PSD application will refer to
above ground receptors (i.e. on buildings) as “flagpole receptors” and those at the ground in
elevated terrain as elevated receptors.

1200 Wall Street West, 2nd Floor ® Lyndhurst, New Jersey 07071
Telephone 201-933-5541 » Fax 201-933-5601
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Mr. Steven Riva
June 9, 2000
Page 2

Comment 4 - Definition of Significant Impact Area

The definition of significant impact area stated in the comment is consistent with the applicant’s
understanding of this concept.

Comment 5 - Environmental Justice Analysis

The applicant is currently reviewing the example Environmental Justice analyses previously
forwarded by USEPA. After completion of the review, the applicant will consult with USEPA
Region 2 staff to discuss this issue and finalize an analysis approach.

Pursuant to the instructions of Leon Sedefian, éach agency that provided comments specific to
the KeySpan Energy Ravenswood Cogeneration Facility: Modeling Protocol is receiving an
individual letter responding to their comments. Mr. Sedefian also requested that a revised
protocol, reflecting agency comments, be issued. The revised protocol will be issued through the
NYSDEC project manager, John Ferguson, with copies to those who received the initial
protocol. To this point, the NYSDEC and New York State Public Service Commission -
(NYSPSC) in addition to the USEPA, have provided comments. The New York City
Department of Environmental Protection (NYCDEP) has been provided a copy of the protocol”
on February 24 and has been contacted to solicit comments. The NYCDEP has not provided any
comments on the protocol. :

I hope that the above information adequately responds to the concerns expressed in your letter.
Please feel free to contact either Ted Main at 201- 933-5541, ext. 114 or me at ext. 115 should
you wish to discuss your comments or this letter further.

Yours truly,
TRC Environmental Corporation

P

& AnthonyP Letizia
Vice President
APL/xp

Enclosure: Amended KeySpan Energy Ravenswood Cogeneration Facility Modeling Protocol

TRC
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cc: J. Ferguson, NYSDEC
L. Sedefian, NYSDEC
R. Gaza, NYSDEC
A. Domaracki, NYSDPS
D. Cabbagestalk, NYCDEP
B. McCabe, KeySpan
C. Corrado, KeySpan
C. Wolfgang, TRC
T. Main, TRC
G. Baranowski, TRC

W:AAL\ai116-00.1tr.coc
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June 9, 2000
AL115-00

Mr. Robert S. Gaza, Ph.D.

Impact Assessment and Meteorologv Section

Bureau of Technical Services :

New York State Department of Environmental Conservation
80 Wolf Road

Albany, New York 12233-1010

Re: KeySpan Energy Ravenswood Cogeneration Facility
Air Quality Modeling Protocol

Dear Mr. Gaza:
We have received your letter of March 16, 2000'and§ are providing the following information to

address the concerns expressed in the letter. Action items are identified with underlined italic
text.

Comment 1 - Permit Conditions for 50% Load

KeySpan Energy understands that permit conditions will need to be established in regard to the
lower limit 50% load.

Comment 2 - Basis for GEP Height/FAA Approval

The controlling structure in the GEP stack height evaluation is the Unit #3 boiler building. The
revised modeling protocol and PSD application will contain an elevation view that clearly shows
the height of the structure. The FAA has been contacted with regard to potential stack height
restrictions due to the proximity of the facility to La Guardia Airport. An FAA “Notice of
Proposed Construction or Alteration” form will also be completed and submitted to the FAA.
Note that Units #1, #2 and #3 boilers have exhaust stacks that are 500 feet above grade level.
The proposed height of the cogeneration facility stack is 400 feet above grade (below the GEP
height of 472.5 feet). Since the new stack is located adjacent to the existing, and taller, stacks,
no FAA restrictions are expected other than following illuminating/painting requirements.
Section 3.4 of the modeling protocol will be revised to reflect the selected stack height of the new
stack (at the time of protocol issuance, the 400-foot stack height was indicated as “preliminary”;
KeySpan Energy has indicated that a 400-foot stack has been selected as part of the current
facility design).

Comment 3 - Modeling in Complex and Intermediate Terrain

The nearest complex and intermediate terrain is located apprdxixnatély 15 kilometers to the
north-northwest of the project site in the Palisades of New Jersey. This distance is significant
enough to minimize concerns over modeling in intermediate and complex terrain. None-the-less,

1200 Wall Streei West, 2nd Floor * Lyndhurst, New Jjersey 07071
Telephone 201-933-5541 » Fax 201-933-5401
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Mr. Robert S. Gaza, Ph.D.
June 9, 2000
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if such modeling is required, the Valley mode of SCREEN3 (and, if need be, CTSCREEN) will
be employed for terrain above stack top. The revised modeling protocol will contain a
discussion of this approach for evaluating impacts in intermediate and complex terrain.

Comment 4 - Manhattan (New York County) PM-10 Non-attainment Area

The border of Manhattan (New York County) with Queens County is defined as the east shore of
the East River, which abuts the western property line of the KeySpan Energy Ravenswood site.
Given this proximity, the non-attainment area is well represented in the modeling receptor grid.
Section 5.5 (Page 5-8) of the February 24, 2000 (original) modeling protocol makes reference to
the fact that modeled PM-10 impacts cannot exceed significant impact levels within the non-
attainment area of New York County.

Comment 5 - Brigantine Class I Area

The Level-1 screening analysis using the U.S. EPA VISCREEN (Version 1.01) model will be
conducted for the nearest Class I area (Edwin B. Forsythe National Wildlife Refuge (NWR)) -
located in Brigantine, New Jersey. The visibility analysis will be performed for the worst
possible operating scenario.: The revised modeling protocol, specifically Section 5.9.1. will
include a discussion of the evaluation of visibility impacts at the Edwin B. Forsythe NWR. The
PSD application will contain the results of the Level-1 screening analysis.

Comment 6 - Cumulative Analysis

In the event that a cumulative impact analysis is required for the project, the requirements
specified in the language (that was attached to your letter) will be followed. The use of the
maximum significant impact area distance will be applied to all pollutants for which modeled
impacts are significant. In addition, if a pollutant is significant for a given averaging time, then
all averaging times for that pollutant will be addressed in the NAAQS and PSD increment
analyses. Other proposed power projects that are subject to Article X review will be included in
the cumulative impact analysis if their application has been deemed, by the chairman of the
board, to comply with Section 164 of the Article X regulations. Section 5.7 of the modeling
protocol will be revised to incorporate that elements discussed in response to Comment 6.

Pursuant to the instructions of Leon Sedefian, each agency that provided comments specific to
the KeySpan Energy Ravenswood Cogeneration Facility Modeling Protocol is receiving an
individual letter responding to their comments. Mr. Sedefian also requested that a revised
protocol, reflecting agency comments, be issued. The revised protocol will be issued through the
NYSDEC project manager, John Ferguson, with copies to those who received the initial
protocol. To this point, the NYSDEC and New York State Public Service Commission
(NYSPSC) in addition to the USEPA, have provided comments. The New York City
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Department of Environmental Protection (NYCDEP) has been provided a copy of the protocol
on February 24 and has been contacted to solicit comments. The NYCDEP has not provided any

comments on the protocol.

I hope that the above information adequately responds to the concerns expressed in your letter.
Please feel free to contact either Ted Main at 201- 933-5541, ext. 114 or me at ext. 115 should

you wish to discuss your comments or this letter further.

Yours truly,
TRC Environmental Corporation

1) A/ =7
;% ﬁ /{"—M. ~

Anthony P. Letizia
Vice President

Ul
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S. Riva, US. EPA
D. Cabbagestalk, NYCDEP
B. McCabe, KeySpan
C. Corrado, KeySpan
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June 9, 2000
AL114-00

Mr. Alan J. Domaracki, Ph.D.

Alr Quality Policy Analyst

New York State Department of Public Service
Three Empire Plaza

Albany, New York 12233-1350

Re:  KeySpan Energy Ravenswood Cogeneration Facility
Air Quality Modeling Protocol .

Dear Mr. Domaracki:
We have received your letter of March 7, 2000 and are providing the following information to

.. 2, - . « . . . .
address the concems expressed in the letter. Action items are identified with underlined italic
text.

Comment 1 — Turbine Oil firing and Water Injection Specific to Visible Plume Analysis

The visible plume analysis for the combustion turbine plume will be assessed for several -
operational conditions. These conditions will consider operation with natural gas firing without
additional water injection for NOy suppressions, and during oil firing where water will be
injected. The total water content of the plume is modeled, which includes the water vapor
formed by the combustion process, and the additional water added during oil firing. Additional
cases will examine the formation of visible plumes under part load operation, for both natural gas
and oil firing. Section 5.13.2 of the modeling protocol will be revised to incorporate this
discussion. -

Comment 2 — Visible Plume Analysis Screening for Inclement Weather

The visible plume analysis will be performed to determine the total number of hours the water
vapor in the combustion turbine plume condenses and forms a visible plume. Of these total
hours, the number of hours during the daylight periods only (where daylight is defined as the
period between ¥; before sunrise until ¥ hour after sunset) will be identified. Additionally, the
hours that have inclement weather or low visibility will also be identified. Weather obscuration
is defined as an hour of inclement weather (indicated in the meteorological data record as
moderate rain or snow, or conditions where the horizontal visibility is reduced to less than %
mile. As such, the base case visible plume conditions will be all possible hours. A subsequent
refinement of the base case (i.e. screening of the total number of hours) will be performed to
determine those hours of visible plume that occur during daylight only. An additional
refinement will determine the total number of visible plumes that occur during the daylight
period, without weather obscuration. In this fashion, the DPS staff will be provided a “layered”
analysis to determine the level of potential visual impact of the combustion turbine visible
plumes.

1200 Wall Street West, 2nd Floor ¢ Lyndhurst, New Jersey 07071
Telephone 201-933-5541 o Fax 201-933-5601

Customer-Focused Solutions




Mr. Alan J. Domaracki, Ph.D.
June 9, 2000
Page 2

Sections 5.13 and 5.13.1 of the modeling protocol will be revised to incorporate the inclement
weather screening.

Pursuant to the instructions of Leon Sedefian, each agency that provided comments specific to

the KeySpan Energy Ravenswood Cogeneration Facility Modeling Protocol is receiving an

individual letter responding to their comments. Mr. Sedefian also requested that a revised-
protocol, reflecting agency comments, be issued. The revised protocol will be issued through the

NYSDEC project manager, John Ferguson, with copies to those who received the inifial

protocol. To this point, the NYSDEC and New York State Public Service Commission

(NYSPSC) in addition to the USEPA, have provided comments. The New York City

Department of Environmental Protection (NYCDEP) has been provided a copy of the protocol

on February 24 and has been contacted to solicit comments. The NYCDEP has not provided any

comments on the protocol.

I hope that the above information adequately responds to the concerns expressed in your letter.
Please feel free to contact either Ted Main at 201- 933-5541, ext. 114 or me at ext. 115 should

. you wish to discuss your comments or this letter further.
Yours truly,
TRC Env1ronmental Corporation
’/ / 7 Z@
' Anthony P. Letizia
Vice President
APL/xp

Enclosure: Amended KeySpan Energy Ravenswood Cogeneration Facility Modeling Protocol

cc: ' J. Ferguson, NYSDEC
L. Sedefian, NYSDEC
R. Gaza, NYSDEC
S. Riva, U.S. EPA
D. Cabbagestalk, NYCDEP
B. McCabe, KeySpan
C. Corrado, KeySpan
C. Wolfgang, TRC
T. Main, TRC
G. Baranowski, TRC
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New York State Department of Environmental Conservation é§ ) A "‘%
ivision of Environmental Permits, Room 538 .g-. l‘"" ’g
Wolf Road, Albany, New York 12233-1750 %) o
one: (518) 457-7718 « FAX: (518) 457-7759 YEARS

Website: www.dec.state.ny.us

John P. Cahill
Commissioner

Mr. Brian McCabe July 27, 2000
Project Manager

KeySpan Energy

200 Shore Road

Glenwood Landing, NY 11547

RE: Ravenswood Power Plant
Article X No. 99-F-1625

Air Modeling Protocol Approval

Dear Mr. McCabe:

The Department has completed its review of the June 9,
2000 responses to our March 16, 2000 comments on the KeySpan Energy
Ravenswood Air Quality Modeling Protocol and find the responses and
the revised protocol acceptable. Since U.S. EPA has yet to review
the final version of this protocol, KeySpan should be prepared to
respond to any comments that EPA might have on this document.

Please be advised that it is in the best interest of KeySpan
to file its Application only after all pre-application documents
(including the pending stipulations) have been approved and signed,
and all required pre-application studies are completed. The
results of those studies can then be documented in the Application,
greatly facilitating review.

If there are any question, you may call me at (518)457-7718.
Sincerely,
/s/

Orest Lewinter
Environmental Analyst 2

Ravenswoodl

P. Seidman - DPS

D. Drexler/R. King - DPS

T. Grey - DCH

A. Licata/T. DiDomenico - NYC DEP
R. Miller - NYC EDC

Ravenswood Team
J. Hairie, Esqg.
S. Taluto
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. USE OF EMISSION REDUCTION CREDITS FORM

NOTE: This form must be completed and submitted by the offset user.

#

FACILITY USING THE EMISSION REDUCTION CREDIT

Facility name:

Address: DEC ID#%:

DEC Region: Emission point ID#: Facility location ID#:

Proposed project description:

Signature of Authorized Representative: Date:

#

FACILITY CREATING/OWNING THE EMISSION REDUCTION CREDIT

.-‘acility name:

Address: DEC ID#:

DEC Region: Emission point ID#: Facility location ID#:

Reduc¢tion mechanism:

Signature of Authorized Representative: Date:

M

AMOUNT OF ERC BEING USED

(complete all that apply)
NO, PM-10
offsets tpy netting tpy offsets tpy netting tpy

voC co
offsets tpy netting tpy - offsets tpy netting tpy

FOR DEC USE ONLY

. . Date of Peﬁrmit';. Is:s'ué}pce' f'oi: Fac il:i'.'ty.Us'lini'q ERC: -'f:/‘ e f e '
& ”ffﬁamg;* ' e iajReéioq{

File:usecrdsf.orm Version 1.1 5/22/95
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United States
Environmental Protection Agency OMB No. 2060-0258
" Acid Rain Program

<SEPA

Certificate of Representation

For more information, see instructions and refer to 40 CFR 72.24

This submission is: E New D Revised (revised submissions must be completed in full; see instructions)

This submission includes combustion or process sources under 40 CFR part 74 D

STEP 1
Identify the source by . o
plant name, State, and Plant Name Ravenswood Cogeneration Facility State NY ORIS Code
ORIS code.
STEP 2 Name Mr. Howard A. Kosel, Jr. h
Enter requested
information for the Address KeySpan Energy
designated.
representative. 175 East Old Country Road
Hicksville, NY 11801
Phone Number (516) 545-4474 Fax Number {516) 545-4746
E-mail address (if available) hkosel@keyspanenergy.com
STEP 3 q
nter requeste
.Enformation for the Name Mr. Robert D. Teetz
) alternate designated
representative, if
applicable. Phone Number (631) 391-6133 Fax Number (631) 391-6079
E-mail address (if available) rteetz@keyspanenergy.com

I certify that | was selected as the designated representative or alternate designated representative,
as applicable, by an agreement binding on the owners and operators of the affected source and each

STEP 4 affected unit at the source.

Ci]omplegg Step 5, re%d | certify that | have given notice of the agreement, selecting me as the ‘designated representative’ for
the certifications, an the affected source and each affected unit at the source identified in this certificate of representation,
sign and date. For a in a newspaper of general circulation in the area where the source is located or in a State publication
designated representa- designed to give general public notice.

tive of a combustion or . ) . o

process source under 40 | certify that | have all necessary authority to carry out my duties and responsibilities under the Acid
CFR part 74, the refer- Rain Program on behalf of the owners and operators of the affected source and of each affected unit
ences in the’certiﬁcations atghq source and that each such owner and operator shall be fully bound by my actions, inactions, or
to "affected unit” or submissions.

"affected units" also . | certify that | shall abide by any fiduciary responsibilities imposed by the agreement by which | was
apply to the combustion selected as designated representative or alternate designated representative, as applicable.

or process source under
40 CFR part 74 and the
references to "affected
source” also apply to

| certify that the owners and operators of the affected source and of each affected unit at the source
shall be bound by any order issued to me by the Administrator, the permitting authority, or a court
regarding the source or unit.

the sbourt_:e at which the Where there are multiple holders of a legal or equitable title to, or a leasehold interest in, an affected
combustion or process unit, or where a utility or industrial customer purchases power from an affected unit under life-of-the-
source is located. unit, firm power contractual arrangements, | certify that:

| have given a written notice of my selection as the designated representative or alternate
designated representative, as applicable, and of the agreement by which | was selected to each
owner and operator of the affected source and of each affected unit at the source; and

distributed in praportion to each holder's legal, equitable, leasehold, or contractual reservation

ar entitlement or, if such muitiple holders have expressly provided for a different distribution of
allowances by contract, that allowances and the proceeds of transactions involving allowances
will be deemed to be held or distributed in accordance with the contract. .

' Allowances and the proceeds of transactions involving allowances will be deemed to be held or

EPA Form 7610-1 {rev. 12-87; previous versions obsolete)




STEP 5

Provide the name of
every owner and
operator of the source
and each affected
unit (or combustion or
process source) at the
source. ldentify the
units they own and/or
operate by boiler 1D#

from NADB, if
. applicable.

Plant Name {from Step 1) Ravenswood Cogeneration Facility

Certificate - Page 2
Page 7 of o

The agreement by which | was selected as the alternate designated representative, if applicable,
includes a procedure for the owners and operators of the source and affected units at the source to
authorize the alternate designated representative to act in lieu of the designated representative.

| am authorized to make this submission on behalf of the owners and operators of the affected source
or affected units for which the submission is made. | certify under penalty of law that | have
personally examined, and am familiar with, the statements and information submitted in this document
and all its attachments. Based on my inquiry of those individuals with primary responsibility for
obtaining the information, | certify that the statements and information are to the best of my
knowledge and belief true, accurate, and complete. | am aware that there are significant penalties for
submitting false statements and information or omitting required statements and information, including

the possibility of fine or imprisonment.

Signature (designated representative)

Date

Signature (alternate designated representative)

Date

Name Ravenswood Cogeneration Facility

E Owner g Operator

iD# D D# ID# ID# ID# 1D#
UCCO001

D ID# ID# 0¥ 1D# ID# ID#

Name D Owner D Operator
1D# ID# 1D# ID# ID# 1D# ID#

1D# ID# 1D# ID# ID# ID# ID#

Name I___l Owner D Operator
ID# ID# ID# ID# ID# 1D# 1D#

ID# ID# ID# ID# ID# ID# ID#

Name [J owner [ operator
ID# iD# ID# 1D# ID# ID# 1D#

1D# ID# ID# ID# ID# ID# 1D#

EPA Form 7610-1 (rev. 12-97; previous versions obsolete)




oSEPA

STEP 1

Identify the source by
plant name, State, and
ORIS code from NADB

STEP 2

Enter the boiler ID#
from NADB for each
affected unit, and
indicate whether a
repowering plan is
being submitted for
the unit by entering
"yes" or "no" at
column ¢. For new
units, enter the re-
quested information
in columns d and e

STEP 3

Check the box if the
resgonse in column ¢
of Step 2 is "Yes"
for any unit

EPA Form 7610-16 (rev. 12-94; previous versions absolete)

United States

Environmental Protection Agency

Acid Rain Program

OMB No. 2060-0258
Expires 1-31-96

Phase |l Permit Application

For more information, see instructions and refer to 40 CFR 72.30 and 72.31

This submission is: E New

D Revised

Page 1

Plant Name Ravenswood Cogeneration Facility

State NY

ORIS Code

Boiler ID#

Compliance
Plan

R
b c

Unit Will Repowering
Hold Allow- Plan
ances in
Accordance
with 40 CFR
72.9{c)(1})

New Units

" Commence
Operation Date

New Units

Monitor
Certification
Deadline

UCC001

Yes No

Approximately
October 1, 2002

90 Days After d),
(Approximately
January 1, 2003)

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

D For each unit that will be repowered, the Repowering Extension Plan form is included and the
Repowering Technology Petition form has been submitted or will be submitted by

June 1, 1997.




TEP 4
.ﬁead the standard

requirements and
certification, enter
the name of the
designated repre-
sentative, and sign
and date

Phase Il Permit - Page 2
Piant Name {from Step 1) Ravenswood Cogeneration Facility

Standard Requirements

Permit Requirements.

(1) The designated representative of each affected source and each affected unit at the source shall:
{i} Submit a complete Acid Rain permit application (including a compliance plan} under 40 CFR part 72
in accordance with the deadlines specified in 40 CFR 72.30; and
(i} Submit in a timely manner any supplemental information that the permitting authority determines is
necessary in order to review an Acid Rain permit application and issue or deny an Acid Rain permit;
{2} The owners and aperators of each affected source and each affected unit at the source shall:
(i} Operate the unit in compliance with a complete Acid Rain permit application or a superseding Acid
Rain permit issued by the permitting authority; and
{ii) Have an Acid Rain Permit.

Monitoring Requirements.

{1) The owners and operators and, to the extent applicable, designated representative of each affected
source and each affected unit at the source shall comply with the monitoring requirements as provided in
40 CFR parts 74, 75, and 76. .

{2) The emissions measurements recorded and reported in accordance with 40 CFR part 75 shall be used
to determine compliance by the unit with the Acid Rain emissions limitations and emissions reduction
requirements for sulfur dioxide and nitrogen oxides under the Acid Rain, Program.

{3) The requirements of 40 CFR parts 74 and 75 shall not affect the responsibility of the owners and
operators to monitor emissions of other poliutants or other emissions characteristics at the unit under
other applicable requirements of the Act and other provisions of the operating permit for the source.

Sulfur Dioxide Requirements.

{1) The owners and operators of each source and each affected unit at the source shall:
(i} Hold allowances, as of the allowance transfer deadline, in the unit's compliance subaccount (after
deductions under 40 CFR 73.34(c)) not less than the total annual emissions of sulfur dioxide for the
previous calendar year from the unit; and
(i) Comply with the applicable Acid Rain emissions limitations for sulfur dioxide.
{2} Each ton of sulfur dioxide emitted in excess of the Acid Rain emissions limitations for suifur dioxide
shall canstitute a separate violation of the Act.
{3) An affected unit shall be subject to the requirements under paragraph {1) of the sulfur dioxide
requirements as follows:
{i) Starting January 1, 2000, an affected unit under 40 CFR 72.6(a){2); or
{ii} Starting on the later of January 1, 2000 or the deadline for monitor certification under 40 CFR part
75, an affected unit under 40 CFR 72.6{a)(3).
{4) Allowances shall be held in, deducted from, or transferrec among Allowance Tracking System
accounts in accordance with the Acid Rain Program.
{5} An allowance shall not be deducted in order to comply with the requirements under paragraph (1)(i) of
the sulfur dioxide requirements prior to the calendar year for which the allowance was allocated.
{6) An allowance allocated by the Administrator under the Acid Rain Program is a limited authorization to
emit sulfur dioxide in accordance with the Acid Rain Program. No provision of the Acid Rain Program, the
Acid Rain permit application, the Acid Rain permit, or the written exemption under 40 CFR 72.7 and 72.8
and no provision of law shall be construed to limit the authority of the United States to terminate or limit
such authorization.
{7) An allowance allocated by the Administrator under the Acid Rain Program does not constitute a
property right.

Nitrogen Oxides Requirements. The owners and operators of the source and each affected unit at the
source shall comply with the applicable Acid Rain emissions limitation for nitrogen oxides.

Excess Emissions Requirements.

{1) The designated representative of an affected unit that has excess emissions in any calendar year shall
submit a proposed offset pian, as required under 40 CFR part 77.
{2) The owners and operators of an affected unit that has excess emissions in any calendar year shall;
(i) Pay without demand the penalty required, and pay upon demand the interest on that penalty, as
required by 40 CFR part 77; and
(i) Comply with the terms of an approved offset plan, as required by 40 CFR part 77.

Recordkeeping and Reporting Requirements.

{1) Unless otherwise provided, the owners and operators of the source and each affected unit at the
source shall keep on site at the source each of the following documents for a period of 5 years from the
date the document is created., This period may be extended for cause, at any time prior to the end of 5
years, in writing by the Administrator or permitting authority:
{i) The certificate of representation for the designated representative for the source and each affected
unit at the source and all documents that demonstrate the truth of the statements in the certificate of
representation, in accordance with 40 CFR 72.24; provided that the certificate and documents shall
be retained on site at the source beyond such 5-year period until such documents are superseded
because of the submission of a new certificate of representation changing the designated
representative;
(i) All emissions monitoring information, in accordance with 40 CFR part 75;-
(iii) Copies of all reports, compliance certifications, and other submissions and all records made or
required under the Acid Rain Program; and,

EPA Form 7610-16 (rev. 12-94; previous versions obsolete)




STEP 5 (optional)

o

nter the source AIRS
nd FINDS identification
umbers, if known

Phase I Permit - Page 3
Plant Name {from Step 1) Ravenswood Cogeneration Facility

Recordkeeping and Reporting Requirements {cont.)

{iv) Copies of all documents used to complete an Acid Rain permit application and any other
submission under the Acid Rain Program or to demonstrate compliance with the requirements of the
Acid Rain Program. .

(2) The designated representative of an affected source and each affected unit at the source shall submit
the reports and compliance certifications required under the Acid Rain Program, including those under 40
CFR part 72 subpart ! and 40 CFR part 75.

Liability.

{1} Any person who knowingly violates any requirement or prohibition of the Acid Rain Program, a
complete Acid Rain permit application, an Acid Rain permit, or a written exemption under 40 CFR 72.7 or
72.8, including any requirement for the payment of any penalty owed to the United States, shall be
subject to enforcement pursuant to section 113{c) of the Act.

{2) Any person who knowingly makes a false, material statement in any record, submission, or report
under the Acid Rain Program shall be subject to criminal enforcement pursuant to section 113l(c) of the
Act and 18 U.S.C. 1001. N

{3) No permit revision shall excuse any violation of the requirements of the Acid Rain Program that occurs
prior to the date that the revision takes effect.

(4) Each affected source and each affected unit shall meet the requirements of the Acid Rain Program.

{5) Any provision of the Acid Rain Program that appiies to an affected source (including a provision
applicable to the designated representative of an affected source) shall also apply to the owners and
operators of such source and of the affected units at the source.

(6) Any provision of the Acid Rain Program that applies to an affected unit (including a provision
applicable to the designated representative of an affected unit) shall also apply to the owners and
operators of such unit. Except as provided under 40 CFR 72.44 {Phase |l repowering extension plans}
and 40 CFR 76.11 (NO, averaging plans), and except with regard to the requirements applicable to units
with a common stack under 40 CFR part 75 (including 40 CFR 75.16, 75.17, and 75.18), the owners
and operators and the designated representative of one affected unit shall not be liable for any viclation
by any other affected unit of which they are not owners or operators or the designated representative and
that is located at a source of which they are not owners or aperators or the designated representative.

(7) Each violation of a provision of 40 CFR parts 72, 73, 74, 75, 76, 77, and 78 by an affected source or
affected unit, or by an owner or operator or designated representative of such source or unit, shall be a
separate violation of the Act.

Effect on Other Authorities. No provision of the Acid Rain Program, an Acid Rain permit application, an
Acid Rain permit, or a written exemption under 40 CFR 72.7 or 72.8 shall be construed as:

(1) Except as expressly provided in title IV of the Act, exempting or excluding the owners and aoperators
and, to the extent applicable, the designated representative of an affected source or affected unit from
compliance with any other provision of the Act, including the provisions of title | of the Act relating to
applicable National Ambient Air Quality Standards or State Implementation Plans:

(2) Limiting the number of allowances a unit can hold; provided, that the number of allowances held by
the unit shall not affect the source's obligation to comply with any other provisions of the Act;

(3} Requiring a change of any kind in any State law regulating electric utility rates and charges, affecting
any State law regarding such State regulation, or limiting such State regulation, including any prudence
review requirements under such State law;

(4) Modifying the Federal Power Act or affecting the authority of the Federal Energy Regulatory
Commission under the Federal Power Act; or,

{5} Interfering with or impairing any program for competitive bidding for power supply in a State in which
such program is established.

Certification

| am authorized to make this submission on behalf of the owners and operators of the affected source or
affected units for which the submission is'made. | certify under penalty of law that | have personally
examined, and am familiar with, the statements and information submitted in this document and all its
attachments. Based on my inquiry of those individuals with primary responsibility for obtaining the
information, | certify that the statements and information are to the best of my knowledge and belief true,
accurate, and complete. | am aware that there are significant penalties for submitting false statements
and information or omitting required statements and information, including the possibility of fine or
imprisonment.

Name Howard A. Kosel, Jr.

Signature Date

EPA Form 7610-16 {rev. 12-94; previous versions obsolete)
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RACT/BACT/LAER Clearinghouse Search Results - 3/1/2000

Combustion Turbines (Natural Gas) - NOx

FACILITY CiTY STATE | PERMIT _JPROCESS MW' | PPM° JCTRLDESC BASIS
CITY OF ANAHEIM GAS TURBINE PROJECT CA §/16/88 | TURBINE, GAS, GE PGLM 5000 55 23 |SCR, STEAM INJECTION, CO REACTOR BACT-PSD
DUKE POWER CO. LINCOLN COMBUSTION TURBINE STATION [LOWESVILLE NC 12720/91 | TURBINE, COMBUSTION 164 25 |COMBUSTION CONTROL BACT-PSD
GORHAM ENERGY UMITED PARTNERSHIP GORHAM ME 12/4/38 | TURBINE. COMBINED CYCLE 900 25 |SELECTIVE CATALYTIC REDUCTION. EMISSION IS FROMLAER
UNION OlL CO. RODEO CA V85 JTURBINE, GAS & DUCT BURNER 54 25 |SCR, STEAM INJECTION BACT-PSD
WESTBROOK POWER LLC WESTBROOK ME 12/4/98  {TURBINE, COMBINED CYCLE, TWO 528 25 |SELECTIVE CATALYTIC REDUCTION AND DRY LOW NOX BUR- NERJLAER
SEPCO RIO LINDA cA 10/5/94 | TURBINE, GAS COMBINED CYCLE GE MODEL 7 115 26 |SELECTIVE CATALYTIC REDUCTION AND DRY LOW NOX  COMBUEBACT
SACRAMENTO COGENERATIO