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Subject:

Response to USEPA and NYSDEC Comments on PSD Air Permit Application 
and State Air Facility Permit Application (#3-1326-00275/00004)

Dear Mr. Tomasik and Mr. Riva:

This letter provides responses to agency review comments received on the PSD Air 
Permit Application and State Air Facility Permit Application for the proposed Cricket 
Valley Energy Center (CVE), which were submitted on March 26, 2010.  Comments 
were provided by the United States Environmental Protection Agency (USEPA) 
Region 2 and the New York State Department of Environmental Conservation 
(NYSDEC) via the following correspondence:

• letter from Steven C. Riva (USEPA) to Frederick M. Sellars, May 5, 2010

• letter from Margaret Valis (NYSDEC) to Frederick Sellars, June 15, 2010

• letter from Jeffrey Lawyer (NYSDEC) to Frederick Sellars, August 3, 2010

This letter also addresses NYSDEC comments on the initial draft of Section 4 (Air 
Resources) of the Draft Environmental Impact Statement (DEIS) being prepared for 
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the CVE Project, which were sent to Frederick Sellars via email on November 3, 
2010.

NYSDEC Comments on DEIS Section 4

This section addresses the comments received from NYSDEC via email on Section 4 
of the DEIS.

Comment NYSDEC-1:  There are some discrepancies between DEIS Section 4 and 
the (State Air Facility) SAF application, namely:

a)  the heat input rating of the auxiliary boiler,

b)  the emissions presented in Tables 4-12, 4-13, 4-14 (for the auxiliary boiler 
only), 4-15, and 4-16 in the DEIS,

c)  the proposed BACT limits for PM10/PM2.5, SO2, and H2SO4 for the 
combustion turbines, 

d)  the proposed LAER or BACT limits for NOx, VOC, and SO2 for the 
auxiliary boiler.

The values used for each of these need to be consistent in the DEIS and air 
application. If the values have been revised, provide an explanation of why they have 
been revised.

Response NYSDEC-1:  At the time of the air permit application submittal, an F-class 
turbine was specified, but a specific vendor had not been chosen.  Since that time, 
CVE has chosen the General Electric (GE) 7FA.05 combustion turbine for the 
project.  As such, the vendor has provided updated information on the turbines 
including heat rate and emissions.  Concurrent with these updates, the project has 
slightly increased the proposed size of the auxiliary boiler.  This updated information 
is reflected in Section 4 of the DEIS, in Tables 4-12 through 4-16 and in the 
BACT/LAER analysis, and supersedes the information in the SAF application.  This 
updated information will be incorporated into the revised air permit application. 
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Comment NYSDEC-2:  Section 4.6.5, Energy Use and Greenhouse Gas Emissions

a)  It should be stated in Section 4.6.5.1 that CH4 has 21 times the global 
warming potential of CO2 and that NO2 has 298 times the global warming 
potential of CO2.  

b) It should also be stated that the proposed project will control emissions of 
CH4 and NO2 with the installation of the CO catalyst and the SCR, 
respectively.

Response NYSDEC-2:  We believe that there was a typographical error in the 
comment.  The global warming potential of N2O (not NO2) is 298 times that of CO2.  
Section 4.6.5.1 of the DEIS has been updated to include the additional statements 
for CH4 and N2O as requested in your comment.  The updated section is provided 
with this letter as Attachment A.

USEPA Comments 

The USEPA letter provided comments on both the air quality modeling and the Best 
Available Control Technology (BACT) analysis in the permit application.  The USEPA 
comments, and their corresponding responses are provided below.

USEPA Comments on BACT

Comment USEPA-1:  Please provide information on the monitoring strategies to be 
employed by CVE to ensure compliance with the proposed LAER for NOx and VOC 
and BACT for CO, PM10/PM2.5, SO2 and H2SO4.

Response USEPA-1:  CVE will be continuously monitoring NOx and CO to 
demonstrate compliance with their associated emission limits.  The facility will 
conduct a stack test at facility commissioning to demonstrate compliance with VOC 
and PM10/PM2.5 emission limits.   Emissions of SO2 and H2SO4 are based upon the 
maximum sulfur content of the fuel and will be verified through tracking of fuel usage.
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Comment USEPA-2:  Please provide a definition for hot startup and warm startup.

Response USEPA-2:  Since the PSD air permit application was submitted, CVE has 
chosen the GE 7FA.05 combustion turbine for the project.  As such, the vendor has 
provided updated information on the turbines including startup and shutdown 
information.  Based on this updated information, the emissions and duration (1 hour) 
for a warm start and hot start are identical.  A warm startup occurs after a downtime 
of 8 to 72 hours.  A hot start occurs after a downtime of 0 to 8 hours.  

Comment USEPA-3:  Please discuss whether emissions from the startup and 
shutdown of the auxiliary boiler have already been included in Table 2-6 and the total 
for the facility.

Response USEPA-3:  The emissions in Table 2-6 and the total for the facility are 
based upon steady state emissions for the auxiliary boiler.  However, because the 
boiler does not utilize add-on control equipment such as Selective Catalytic 
Reduction (SCR) or oxidation catalyst, startup emissions from the boiler are 
considered to be the same as steady state emissions.  Unlike the combustion 
turbines, there is no period of time during the startup sequence that emissions from 
the boiler are “uncontrolled.”

Comment USEPA-4:  Please discuss how the proposed weight percent of ammonia 
(19%) in the aqueous ammonia solution will be monitored to ensure compliance.

Response USEPA-4:  The ammonia content of the aqueous ammonia solution will be 
guaranteed in a contract with the supplier and monitored via vendor delivery records.  
CVE will implement procedures to ensure that only 19% aqueous ammonia solution 
is accepted at the facility. 

Comment USEPA-5:  Please discuss CVE’s strategy to comply with its proposed limit
of 5 ppmv for ammonia slip.

Response USEPA-5:  CVE will use a continuous monitoring system to demonstrate 
compliance with applicable ammonia emission limits.  In addition, the facility will 
follow all recommended manufacturer operating and maintenance procedures to 
ensure that that the SCR system operates within its design parameters.
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Comment USEPA-6:  Please discuss circumstances that would affect the 
effectiveness of the oxidizing catalyst and steps CVE will take to ensure continual 
effectiveness.

Response USEPA-6:  The primary operational circumstance that could affect the 
effectiveness of the oxidation catalyst is degradation of the catalyst media, which 
generally occurs due to pollutants such as metals in the exhaust stream.  As such, 
the use of natural gas as the only fuel will greatly reduce the potential for catalyst 
degradation.  During plant operations, the continuous emissions monitoring system 
(CEMS) will monitor the concentration of CO in the exhaust stream, which is a good 
indicator of catalyst performance.  If a systemic increase in CO concentration is 
observed, indicating a drop-off in overall catalyst performance, then the oxidation 
system will be undergo a thorough review during the next outage.  There will be 
sample buttons in the oxidation catalyst media that can removed and analyzed 
during an outage for additional performance monitoring.  If there is an indication that 
the CO emission limits are exceeded, then the system will be immediately shut down.  

USEPA Comments on Air Quality Modeling

Comment:  (General Comment) The application was submitted with an air quality 
modeling analysis using meteorological data collected from the Dutchess County 
Airport between March 2005 and December 2009. USEPA's Guideline on Air Quality 
Models recommends that the modeling analysis be performed using 5 years of 
recent, readily available meteorological data. We understand that at the time of the 
submittal the 5 years of measured meteorological data were not yet available from 
the Dutchess County Airport. The additional data must now be obtained and the 
analysis supplemented to include the complete data record.

Response:  The meteorological record has been extended to encompass five full 
years, beginning March 10, 2005 through March 9, 2010.  Each modeling “year” runs 
from March 10 through March 9 of the succeeding year.  The revised modeling has 
been performed with these data, and as discussed in more detail below, is provided 
in attachments to this letter.

Comment USEPA-1: On March 23, 2010, USEPA's Office of Air Quality Planning and 
Standards issued guidance on how modeling should be performed when assessing 
the air quality impacts of PM2.5. The methodology in this guidance should be used for 
PM2.5. In brief, this methodology recommends that if a facility's average maximum 
impacts are greater than the Significant Impact Levels (SILs), then the cumulative 
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assessment should be based on the modeled average maximum impact over the 5 
year period plus the average 98th percentile of the 3 year ambient data (or annual 
average for the annual NAAQS). This is a first tier screen and other more refined 
options could be considered if you propose.

Response USEPA-1:  Procedures for determining predicted impacts and background 
concentrations for comparison with ambient air quality standards for PM2.5 have been 
revised, consistent with USEPA guidance provided in “Modeling Procedures for 
Demonstrating Compliance with PM2.5 (National Ambient Air Quality Standards) 
NAAQS." (March 23, 2010). The cumulative assessment is based on the modeled 
average maximum impact over the 5 year period plus the average 98th percentile for 
3 years of measured ambient data.  The revised modeling results for CVE show peak 
predicted impacts for 100% load at 59°F, with duct burning.  The maximum distance
to a receptor with predicted impact (5-year average maximum 24-hour value) above 
the SIL is 6.1 km (no change from the previous result).  Cumulative impact modeling 
results for all receptors where CVE has a significant impact are summarized in 
Attachment B.  The modeled 5-year average predicted maximum 24-hour impact 
from all sources, plus background, results in a peak predicted concentration of 31.3 
µg/m3, which demonstrates that the project is in attainment of the 24-hour (98th

percentile) NAAQS for PM2.5.  

Comment USEPA-2. Certain details on Table 5-1 need to be corrected. In particular, 
the 1 hour NO2 NAAQS is 188 µg/m3 rather than 189 µg/m3. In addition, a new Lead 
NAAQS was promulgated in October 2009. The new Lead NAAQS is 0.15 µg/m3

based on a 3 month rolling average. Further, while not yet promulgated, USEPA
proposed a new 1 hour SO2 NAAQS last December. This new SO2 NAAQS is 
expected to be finalized later this summer. The Table and the modeling analyses 
need to reflect these new NAAQS.

Response USEPA-2:  Updated tables reflecting the current values for NAAQS (and 
for SILs and interim SILs established since the comment letter was received) are 
provided as Attachment C.  The updated tables will be included in the revised permit 
application.

Comment USEPA-3: A 1 hour NO2 impact was presented. However, the modeling is 
not a cumulative assessment which includes other nearby sources. This assessment 
must be expanded to include a cumulative assessment with other nearby sources. 
You may want to note that USEPA will soon issue a clarification memo which will 
provide confirmation on the 3 tier processes in the Guideline on Air Quality Model as 
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it relates to the 1 hour NO2 NAAQS as well as a SIL for both the 1 hour NO2 and the 
proposed 1 hour SO2 NAAQS. It should be noted that while NESCAUM issued an 
interim 1 hour NO2 SIL, this SIL is appropriate only for State issued permits. It does 
not have a legal basis for use in federally issued permits.

Response USEPA-3:  A pair of USEPA memoranda, “Applicability of Appendix W 
Modeling Guidance for the 1-hour NO2 NAAQS" and "Guidance Concerning the 
Implementation of the 1-hour NO2 NAAQS for the Prevention of Significant 
Deterioration Program," were issued June 28, 2010.  The “PSD” memo defines an 
interim SIL for 1-hour average NO2.  CVE project impacts have been assessed in 
relation to the interim SIL, following the modeling guidance provided in these 
memoranda.  The results indicate that predicted CVE project impacts exceed the 
interim SIL, and a Significant Impact Area (SIA) of 29 km has been identified.  The 
isopleth plot of 5-year average maximum predicted 1-hour impacts is provided as 
Attachment D.   The emissions inventory for a cumulative assessment is currently 
being developed.  ARCADIS is consulting closely with NYSDEC concerning this 
inventory development effort.  Following completion of the cumulative modeling for 
the new 1-hour NO2 NAAQS, CVE will submit a revised permit application 
incorporating these results as well as the information contained in this response 
letter.

Comment USEPA-4: The modeling assumed that the 3 turbine stacks were merged 
as one using a combined effective stack diameter. This may be acceptable provided 
that the separation distance is close enough where the plumes are truly merging. 
Generally, USEPA accepts this distance to be approximately 1 stack diameter. 
Please confirm that this is the case or provide further explanation for using the 
merged technique in the refined analysis.

Response USEPA-4:  The turbine stacks satisfy the USEPA criteria for modeling as 
a merged plume.  The turbine stacks are 19 feet in diameter, and the separation 
distance between stacks is  approximately 9 feet (less than 1 stack diameter). The 
site plan showing the configuration of the stacks is provided as Attachment E.

Comment USEPA-5: The application should be clearer as to why only 12 of at least 
39 case scenarios are listed in Table 5-2. If these are explained further in the 
spreadsheet contained in the electronic CD, it should be referenced in the application 
for ease in review.
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Response USEPA-5:  The purpose of the dispersion modeling analysis is to evaluate 
project impacts for scenarios that represent the range of conditions over which the 
proposed facility will operate, with particular attention to conditions that may produce 
peak (worst case) impacts for each pollutant and averaging time of concern.  The 24 
scenarios modeled for the application (12 with a single turbine, 12 with all three) 
span the range of operating conditions (ambient temperature and operating load, 
plus duct burning at full load). The results indicate that peak predicted impacts 
generally occur at full load, with duct burning, or occasionally at minimum (50%) 
load, depending on the pollutant and averaging time  The  air permit application 
proposed a generic F-class combustion turbine, but did not specify a vendor.  Since 
submittal of the application, CVE has chosen the GE 7FA.05 combustion turbines.  
As such, updated information on this turbine has been provided by the vendor.  An 
updated table of turbine operating scenarios has been generated, with revised 
emissions and stack parameters.  The new table (Attachment F) presents 12 
scenarios which span the range of load conditions and ambient temperatures for 
proposed turbine operation (minimum, 75% and 100% loads, plus duct burning at 
100% load, at three ambient temperatures).  Modeling has been performed to assess 
impacts for all 12 scenarios, with either a single turbine or all three turbines 
operating.

Comment USEPA-6: It appears that downwash was not considered from the existing 
nearby sources in the cumulative PM2.5 modeling assessment. USEPA recommends 
that if these sources are subject to downwash that could potentially affect the design 
concentration, that they should be modeled in this mode.

Response USEPA-6:  The cumulative PM2.5 modeling assessment was revised to 
correct input information for existing nearby sources (see comments NYSDEC-3 and 
NYSDEC-4 on air quality analysis).  For the revised modeling, building wake 
downwash was included for facilities located within the SIA.  Building inputs were 
developed in consultation with NYSDEC.  AERMOD input files with building inputs for 
nearby sources are provided on the enclosed computer diskette (Attachment G).

Comment USEPA-7: As stated in our comments on the modeling protocol, if the 
facility would like to have operational flexibility to operate under simple cycle mode, a 
modeling analysis under this scenario must also be assessed.

Response USEPA-7:  The CVE facility will operate only in combined-cycle mode.
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Comment USEPA-8: Also, as stated on our comments on the modeling protocol, the 
soils and vegetation section needs to include effects from the other PSD affected 
pollutants as well as SO2 and NO2.

Response USEPA-8:  Potential impacts on soils and vegetation have been assessed 
for other PSD affected pollutants, using information provided to ARCADIS by
USEPA. This impact assessment is provided as Attachment H.

Comment USEPA-9: The project is located on 57 acres within 131 acre industrial 
zone. Please clarify the ambient air boundary that is used in the modeling analysis. 

Response USEPA-9: The CVE property is transected by an active rail line. The 
railroad right-of-way therefore represents the “ambient boundary” on the northwest 
side of the facility, even though CVE property extends farther to the west.  Receptors 
were placed along the railroad right-of-way to assess air quality impacts in this area. 
The right-of-way is shown on the Site Plan (Attachment E). 

Comment USEPA-10: Please provide us with an update regarding the findings from 
the Fish and Wildlife Service regarding the endangered species in the nearby area.

Response USEPA-10:  The U.S. Fish and Wildlife Service identified two Federally 
listed species in the project area, the Federally listed threatened and state-listed 
endangered bog turtle (Glypemys [Clemmys] muhlenbergii) and the Federally and 
state-listed endangered Indiana bat (Myotis sodalis).  The project conducted a 
habitat survey for the bog turtle and found no suitable habitat on site.  Similarly, the 
project demonstrated that direct Indiana bat habitat loss or habitat fragmentation 
would be avoided by use of a previously disturbed site and limiting any tree removal 
to the non-roosting season (October 1 through March 31).  The U.S. Fish and Wildlife 
Service provided guidance in terms of potential indirect impacts to these two species, 
as detailed below.

Adverse indirect impacts to bog turtles associated with development projects include: 
introduction of contaminated surface water runoff into wetlands from pesticides, 
herbicides, fertilizers, road deicers; alteration of wetland hydrology; introduction of 
nutrients from septic systems; introduction of yard and other waste materials into 
wetlands; introduction of people, pets, and recreational vehicles into wetlands; and 
death/injury to bog turtles that wander into lawns and roads.  The project as 
proposed will not pose a significant direct or indirect impact to bog turtles, and the 
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U.S. Fish and Wildlife Service did not identify air quality impacts as a specific 
concern with respect to bog turtles.

Adverse indirect impacts to Indiana bats can occur from increased lighting in the 
area, and the agency provided lighting recommendations which have been 
incorporated into the project design.  The agency also discourages the use of 
chemicals in/around storage detention basins, which will be addressed through best 
management practices. The U.S. Fish and Wildlife Service did not identify air quality 
impacts as a specific concern with respect to Indiana bats.

Pertinent agency correspondence with the U.S. Fish and Wildlife Service is provided 
as Attachment I.

NYSDEC Comments 

NYSDEC provided two comments letters on the air permit application.  The first 
letter, from Margaret Valis, commented on the air quality analysis and the second 
letter, from Jeffrey Lawyer, commented on the remainder of the application.  Both 
sets of comments are addressed in the sections below.

NYSDEC Comments on Air Quality Modeling

Comment NYSDEC-1: Maximum impacts are predicted at the edge of the 100m 
grid. The 100m grid should extend beyond these areas to ensure the maxima are 
modeled.

Response NYSDEC-1:  Receptors were added to extend the area covered at 100 m 
resolution.  The plot of 5-year average maximum predicted 24-hour impacts for PM-
2.5 (Attachment J) demonstrates that the 100 m grid now extends beyond the area 
where maximum CVE project impacts are predicted.

Comment NYSDEC-2: Maps of the land use and sectors used in AERSURFACE 
surrounding the met site and the facility should be included in the meteorology 
discussion in the application. These were provided to NYSDEC at an earlier date, but 
should be included as part of the public document.

Response NYSDEC-2:  The figures in question will be included in the revised 
PSD/State Facility Air Permit Applications.
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Comment NYSDEC-3: . Corrections to the source inventory were e-mailed from 
Jeffery Lawyer on May 14, 2010. Also, Hunt Country Furniture EP 10 is listed twice in 
the modeling inventory; the first one (under Emission Unit A00002) is correct, and the 
other one should be deleted (e-mail dated March 15, 2010 from Jeffrey Lawyer). The 
inventory should be corrected and the changes incorporated into the next round of 
modeling runs.

Response NYSDEC-3:  The corrections noted in this comment and in the May 14, 
2010 e-mail from Jeffrey Lawyer have been incorporated in the revised emissions 
inventory for PM2.5 modeling.  The enclosed CD (Attachment G) provides revised 
model input files and spreadsheet files documenting revisions to the emissions 
inputs. 

Comment NYSDEC-4: Coordinates for Hunt Country Furniture appear to be 
incorrect. Based on the address Webatuck Ln., Wingdale, I used Google Maps and 
ArcMap to estimate the coordinates to be: 621557E, 4612500N (UTM-18, nad83). 
These coordinates, and all other interactive source coordinates should be verified 
prior to performing any additional AERMOD runs.

Response NYSDEC-4:  In response to this comment and subsequent discussions 
with NYSDEC, ARCADIS independently determined the location and elevation 
coordinates for each facility in the cumulative impact inventory for PM2.5. Revised 
coordinates were reviewed with NYSDEC and then incorporated into the revised 
PM2.5 emissions inventory.  Documentation relating to source locations is provided as 
Attachment K.

Comment NYSDEC-5: Cumulative source modeling results show violations due to 
an interactive source. Although Cricket Valley's impacts are below the SIL at these 
receptors, as stated in the attached e-mail dated March 8, 2010, if there are modeled 
violations, the receptors and the source(s) which cause the modeled violation must 
be identified.

Response NYSDEC-5:  No violations are predicted at any receptors with significant 
impacts from CVE (see Attachment B).  The files documenting cumulative source 
modeling results for all receptors within the SIA are provided on the enclosed CD 
(Attachment G). These files include tables (plot files) of the maximum total impact at 
each receptor and of maximum impacts from selected source groups.  Model input 
files are also provided, so that additional runs could be made. 
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Comment NYSDEC-6: The 1 hour SO2 NAAQS was finalized on June 2, 2010 and 
will be effective 60 days from the date of publication in the Federal Register. Any 
permits not finalized prior to the effective date must assess their 1-hour SO2 impacts.

Response NYSDEC-6:  A pair of USEPA memoranda, “Applicability of Appendix W 
Modeling Guidance for the 1-hour SO2 NAAQS" and "Guidance Concerning the 
Implementation of the 1-hour SO2 NAAQS for the Prevention of Significant 
Deterioration Program," were issued August 23, 2010.  The “PSD” memo defines an 
interim SIL for 1-hour average SO2.  CVE project impacts have been assessed in 
relation to the interim SIL, following the modeling guidance provided in these 
memoranda.  The 5-year average maximum predicted 1-hour impact is 6.8 µg/m3, 
below the SIL of 7.8 µg/m3.  These results will be documented in the revised 
PSD/State Facility Air Permit Applications.

NYSDEC Comments on Remainder of Application

Comment NYSDEC-1: The emergency generators and fire pump must be identified 
in the application as emission sources, because these sources are subject to 
6NYCRR part 231. 

Response NYSDEC-1:  Updated forms will be provided for the revised PSD air 
permit application.  These forms will include the emergency generators and fire pump 
as emission sources.

Comment NYSDEC-2:  Processes must be redefined in the application.  The same 
processes (P01, P02, and P03) cannot be identified in more than one emission unit, 
and it is not necessary to repeat natural gas combustion as a process in the same 
emission unit.

Response NYSDEC-2:  Updated forms will be provided in the revised PSD air permit 
application.  These forms will define unique processes and emission points for the 
combustion turbines.

Comment NYSDEC-3:  In addition to items (1) and (2) processes and emission 
points for the emergency generators and fire pump must be defined.

Response NYSDEC-3:  Updated forms will be provided in the revised PSD air permit 
application.  These forms will define processes for the emergency generators and the 
fire pump.
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Comment NYSDEC-4:  Why will the auxiliary boiler be limited to 4500 hours per year 
(which equates to natural gas usage of 226 million cubic feet per year)?

Response NYSDEC-4:  CVE does not anticipate that they will need to operate the 
auxiliary boiler for greater than 4500 hours per year.  As such, it has decided to take 
a limit on annual hours of operation for the boiler.  This also reduces its facility-wide 
potential to emit for criteria pollutants, specifically non-attainment pollutants NOx and 
Volatile Organic Compounds (VOC).

Comment NYSDEC-5:  Will there be any operational limits on the duct burners?

Response NYSDEC-5:  CVE is not proposing an operational limit on the duct burner 
operation.  They would like to maintain the flexibility to operate the duct burners 
unrestricted.

Comment NYSDEC-6:  The manufacturer of the F class turbines must be provided in 
order to establish start up and shutdown emission limits for oxides of nitrogen and 
carbon monoxide.

Response NYSDEC-6:  At the time of the air permit application submittal, a generic 
F-class turbine was specified, but a vendor had not been chosen.  Since that time, 
CVE has chosen the GE 7FA.05 combustion turbine for the project.  This new turbine 
will be reflected in the updated air permit application.

Comment NYSDEC-7:  It appears that the potential emissions from the combustion 
turbines and duct burners were calculated using the lower heating value of natural 
gas, as indicated in the first table of Appendix B in the application.  Why was the 
lower rather than the higher value used?

Response NYSDEC-7:  CVE has chosen the GE 7FA.05 combustion turbine for the 
project.  As such, the vendor has provided updated information on the turbines 
including emissions.  Generally, the emissions presented in the air permit application 
are based upon vendor guarantees, and are not calculated from heat rate.  The 
updated turbine information will be incorporated into the revised air permit 
application.
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If you have any questions or comments regarding these responses, please do not 
hesitate to contact me at 978-937-9999 ext 317 or frederick.sellars@arcadis-us.com.  
Thank you for your review of the CVE air permit application.  We look forward to 
continuing to work with you on this important project.

Sincerely,

ARCADIS U.S., Inc.

Frederick M. Sellars
Vice President

Copies:

M. Valis, NYSDEC
J. Lawyer, NYSDEC
J. Aherns, CVE



Attachment A

Revised DEIS Section 4.6.5.1



4.6.5.1 GHG Direct Emissions

The principal GHGs are CO2, methane (CH4), and nitrous oxide (N2O).  Because 
these gases differ in their ability to trap heat, one ton of CO2 in the atmosphere has a 
different effect on warming than one ton of CH4 or one ton of N2O  For example, CH4

and N2O have 21 times and 298 times the global warming potential of CO2, 
respectively.  

Direct GHG emissions include both stack and fugitive emissions from combustion 
processes or industrial processes conducted on-site, and from fleet vehicles owned 
(or leased) and operated by the project.  GHGs emissions from the proposed project 
are primarily attributable to combustion of fuels.  The project will not have any other 
industrial processes releasing GHGs, and will not operate fleet vehicles.  The 
greatest proportion of potential GHGs emissions are from CO2.  Trace amounts of 
VOCs (expressed as methane) and N2O would be emitted in varying quantities 
depending on operating conditions.  However, emissions of VOCs and N2O are 
considered negligible when compared to total CO2 emissions, and would not be 
considered significant to climate change issues.  In addition, these compounds are 
also controlled, to varying degrees, by the Selective Catalytic Reduction (SCR) 
system and the oxidation catalyst.  Table 4-31 presents potential emissions of CO2

from combustion sources associated with the project.  These emissions estimates 
assume steady-state emissions at 59° F ambient temperature with a 100 percent 
capacity factor.  

Table 4-31 Summary of Potential CO2 Emissions from the Cricket Valley Energy
Project (tons/year)

Emission Source CO2 Emissions

Three Combustion Turbines 3,576,943

Auxiliary Boiler 15,887

Emergency Fire Pump 114

Three Black Start Generators 3,616

TOTAL 3,596,560



Attachment B

PM2.5 Cumulative Impacts



Table B-1.  Predicted PM2.5 Cumulative Impacts of Cricket Valley Energy and Nearby Sources at Receptors with 
Significant Impact from CVE

5-year 
average 

Maximum
(µg/m3)

PSD 
Increment

(µg/m3)

Background
(µg/m3)

Total
(µg/m3)

NAAQS
(µg/m3)

Annual
CVE Highest 0.29 4a

All Highest 0.895 8.8 9.7 15.0b

24-Hour

CVE
Highest at 

Peak 
Receptor

3.00 9a

All
Highest at 

Peak 
Receptor

6.70 24.6 31.3 35.0c

a. PSD increment values for PM2.5 for Class II Areas designated by USEPA on September 29, 2010.  

b. Annual standard based on 3-year average of annual concentrations.

c. 24-hour standard based on 3-year average of 98th percentile concentration values.



Attachment C

Revised NAAQS Tables



Table C-1: Summary of Primary Federal and State Ambient Air Quality Standards

Pollutant Averaging 
Period

Ambient Air Quality Standards

NAAQS 
(µg/m3)a

NYAAQS

(µg/m3)a

SO2
1-hour 196c nonec

3-hour 1,300 1,300

24-hour 365 365

Annual 80 80

PM10 24-hour 150 None

Annual revoked None

PM2.5 24-hour 35 None

Annual 15 None

Total Suspended
Particulate (TSP)

24-hour None 250

Annual None 45

CO 1-hour 40,000 40,000

8-hour 10,000 10,000

NO2
1-hour 188d Noned

Annual 100 100

Lead (Pb) Rolling 3-month 0.15 None

Fluorine (F)-b 12-hour None 3.70

24-hour None 2.85

1-week None 1.65

1-month None 0.80

Beryllium (Be) 1-month None 0.01

Hydrogen Sulfide (H2S) 1-hour None 14

a. micrograms per cubic meter. 
b. This pollutant will not be emitted from the proposed project. 

c. The new 1-hour standard for SO2 took effect on June 2, 2010.  The new standard has not yet 
been incorporated into NYSDEC air regulations.

d. The new 1-hour standard for NO2 took effect on January 22, 2010.  The new standard has 
not yet been incorporated into NYSDEC air regulations.



Table C-2:  Summary of PSD Increment Value, Significant Impact Levels (SIL) and 
Significant Monitoring Concentrations (SMC) 

Pollutant Averaging 
Period

PSD Increment 
Class II
(µg/m3)

SIL

(µg/m3)

SMC

(µg/m3)

SO2 1-hour not yet proposed 7.8a (interim) not yet proposed

3-hour 512 25 none

24-hour 91 5 13

Annual 20 1 none

PM10 24-hour 30 5 10

Annual 17 1 none

PM2.5 24-hour 9b 1.2b 4b

Annual 4b 0.3b none 

TSP 24-hour None None none

Annual None None none

CO 1-hour None 2,000 none

8-hour None 500 575

NO2
1-hour not yet proposed 7.5c (interim) not yet proposed

Annual 25 1 14

Pb 3-month None None 0.1

a. In guidance published August 23, 2010, USEPA recommends use of 3 ppb as an Interim SIL for 1-
hour SO2. 

b. On September 29, 2010, USEPA published final guidance on PM2.5 increments, SILs, and SMCs.

c. In guidance published June 28, 2010, USEPA recommends use of 4 ppb as an Interim SIL for 1-hour 
NO2.



Attachment D

Isopleths for NO2





Attachment E

Site Plan Depicting Stack Configuration







Attachment F

Updated Emissions and Stack Parameters for Turbine Scenarios



Table F-1:  Stack Parameters and Emission Rates for a Single Combustion Turbine

Design Cases

Units Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7 Case 8 Case 9 Case 10 Case 11 Case 12

Fuel Type -- Gas Gas Gas Gas Gas Gas Gas Gas Gas Gas Gas Gas

Ambient 
Temperature °F 105 105 105 105 59 59 59 59 -8 -8 -8 -8

Percent Load Rate % 100 100 75 52 100 100 75 49 100 100 75 52

Duct Burner 
Operation -- Yes No No No Yes No No No Yes No No No

Stack Diameter 
(feet) 19 19 19 19 19 19 19 19 19 19 19 19 19

Stack Height (feet) 282.5 282.5 282.5 282.5 282.5 282.5 282.5 282.5 282.5 282.5 282.5 282.5 282.5

Stack Temperature °Ka 371.5 373.7 364.8 363.2 354.8 363.7 355.9 352.6 358.2 365.9 361.5 352.6

Stack Exit Velocity m/sb 21.7 21.7 16.2 14.7 21.4 21.8 16.7 14.1 23.4 23.7 18.7 14.6

NOx Emission Rate g/sc 2.09 1.89 1.45 1.21 2.36 1.99 1.59 1.26 2.56 2.19 1.73 1.39

CO Emission Rate g/s 1.27 1.15 0.88 0.74 1.44 1.21 0.97 0.77 1.56 1.34 1.06 0.84

VOC Emission Rate g/s 0.73 0.33 0.25 0.21 0.82 0.35 0.28 0.21 0.89 0.38 0.30 0.24

SO2 Emission Rate g/s 0.40 0.36 0.28 0.23 0.45 0.38 0.30 0.24 0.49 0.41 0.33 0.27

Total PM10/PM2.5 g/s 1.59 1.27 1.24 1.22 1.82 1.27 1.25 1.22 1.85 1.29 1.26 1.23

a. degrees Kelvin

b. meters per second

c. grams per second



Attachment G

Computer Diskette with Modeling Files



Attachment H

Potential Impact on Soils and Vegetation



Potential Impact on Soils and Vegetation

PSD review requirements include an analysis to determine the potential air quality 
impacts on sensitive vegetation or soil types that may be present in the vicinity of a 
proposed project.  Ambient air quality screening levels for sensitive vegetation are 
provided in USEPA guidance (USEPA, 1980) and in related technical publications.  

Soil characteristics for the project site and surrounding area have been evaluated.  
None of the identified soil types has been identified as having any particular 
sensitivity to the air pollutants emitted by the CVE project.

The predominant land use classifications in the area surrounding the project are 
deciduous and evergreen forest and wooded wetlands. The Great Swamp CEA 
extends from project site south into Putnam County.  This area has been identified as 
the largest and most high quality red maple hardwood swamp in southern New York.  
About 10 percent of the surrounding area is classified as Pasture/Hay, and another 5 
percent as cropland. The 2007 Census of Agriculture lists Nursery & Floriculture, 
Vegetables & Potatoes, and Fruits & Nuts as significant crop categories for Dutchess 
County.

Maximum predicted project impacts are compared to the relevant screening levels in 
Tables H-1, H-2, H-3 and H-4.  All predicted project impacts are well below the 
vegetation impact threshold levels. The screening analysis and USEPA guidance 
support the conclusion that the proposed project will not adversely impact vegetation 
or soils in the project surroundings.



Table H-1:  Predicted Air Quality Impacts Compared to NO2 Vegetation Impact 
Thresholds

NO2
Averaging 

Period

Predicted 
Project 
Impact 
(µg/m3)

Threshold for 
Impact to 

Vegetation 
(µg/m3) Applicability

1-hour 105         
(1-hour)

66,000a Leaf Injury to Plant

2-hour 1,130b Affects to Alfalfa

Annual 0.56

100c Protects all vegetation

190d Metabolic and growth impact to 
plants

a. “Diagnosing Injury Caused by Air Pollution”, USEPA-68-02-1344, Prepared by Applied Science 
Associates, Inc. under contract to the Air Pollution Training Institute, Research Triangle Park, 
North Carolina. 1976.

b. “Synergistic Inhibition of Apparent Photosynthesis Rate of Alfalfa by Combinations of SO2 and 
NO2” Environmental Science and Technology, vol. 8(6): p.574-576, 1975. The limit is based on a 
concentration in ambient air of 0.6 ppm NO2 (U 1,130 •g/m3) which was found to depress the 
photosynthesis rate of alfalfa during a 2-hour exposure.

c. “Secondary National Ambient Air Quality Standard (•g/m3) which is a limit set to avoid damage 
to vegetation resulting in economic losses in commercial crops, aesthetic damage to cultivated 
trees, shrubs, and other ornamentals, and reductions in productivity, species richness, and 
diversity in natural ecosystems to protect public welfare (Section 109 of the Clean Air Act). 
These thresholds are the most stringent of those found in the literature survey.

d. “Air Quality Criteria for Oxides of Nitrogen,” USEPA/600/8-91/049aF-cF.3v, Office of Health and 
Environment Assessment, Environmental Criteria and Assessment Office, U.S. Environmental 
Protection Agency, Research Triangle Park, NC. 1993.



Table H-2:  Predicted Air Quality Impacts Compared to CO Vegetation Impact 
Thresholds

NO2
Averaging 

Period
Predicted 

Impact 
(µg/m3)

Threshold for 
Impact to 

Vegetation 
(µg/m3) Applicability

1-hour 764 40,000a Protects all Vegetation

8-hour

187 

(8-hour)

10,000a Protects all Vegetation

Multiple Day 10,000b No Known Effects to Vegetation

1-week 115,000c Effects to Some Vegetation

Multiple 
Week 115,000d No effect on various plant species

a. Secondary National Ambient Air Quality Standard (•g/m3) which is a limit set to avoid damage to 
vegetation resulting in economic losses in commercial crops, aesthetic damage to cultivated 
trees, shrubs, and other ornamentals, and reductions in productivity, species richness, and 
diversity in natural ecosystems to protect public welfare (Section 109 of the Clean Air Act). 
These thresholds are the most stringent of those found in the literature survey.

b. “Air Quality Criteria for Carbon Monoxide,” USEPA/600/8-90/045F (NTIS PB93-167492), Office 
of Health and Environment Assessment, Environmental Criteria and Assessment Office, U.S. 
Environmental Protection Agency, Research Triangle Park, NC. 1991. Various CO 
concentrations were examined the lowest of these was 10,000 •g/m3. Concentrations this low 
had no effects to various plant species. For many plant species, concentrations as high as 
230,000 •g/m3 caused no effects. The exception was legume seedlings which were found to 
experience abnormal leaf growth when exposed to CO concentrations of only 27,000 •g/m3. 
Also related to this family of plants, CO concentrations in the soil of 113,000 •g/m3 were found 
to inhibit nitrogen fixation. It is clear that ambient CO concentrations as low as 10,000 •g/m3 will 
not affect vegetation.

c. “Diagnosing Injury Caused by Air Pollution”, USEPA-68-02-1344, Prepared by Applied Science 
Associates, Inc. under contract to the Air Pollution Training Institute, Research Triangle Park, 
North Carolina. 1976. A CO concentration of 115,000 •g/m3 was found to affect certain plant 
species. 

d. “Polymorphic Regions in Plant Genomes Detected by an M13 Probe” Zimmerman, P.A., et al. 
1989. Genome 32: 824-828. 115,000 •g/m3 was the lowest CO concentration included in this 
study. This concentration was not found to cause a reduction in growth rate to a variety of plant 
species.



Table H-3:  Predicted Air Quality Impacts Compared to Particulate and SO2
Vegetation Impact Thresholds

NO2
Averaging 

Period
Predicted 

Impact 
(µg/m3)

Threshold for 
Impact to 

Vegetation 
(µg/m3) Applicability

SO2

1-hour SO2 6.8 131a Suggested worst-case limit

3-hour SO2
3.2

390b Protects SO2 sensitive species

3-hour SO2 1,300c Protects all vegetation

24-hour SO2 0.98 63d Insignificant effect to wheat and 
barley

Annual SO2 0.08 130b Protects SO2 sensitive species

PM10

24-hour PM10 4.9 150c Protects all vegetation

Annual PM10
0.43

50c Protects all vegetation

Annual PM10 579e Damage to sensitive species (fir tree)

a. “Crop and Forest Losses due to Current and Projected Emissions from Coal-Fired Power Plants 
in the Ohio River Basin” Loucks, O.L., R.W. Miller, et al. 1980. The Institute of Ecology. In this 
publication, the authors propose 1-hour thresholds from 131 to 262 •g/m3.

b. “Impacts of Coal-fired Power Plants on Fish, Wildlife, and their Habitats” Dvorak, A.J., et al.. 
Argonne National Laboratory. Argonne, Illinois. Fish and Wildlife Service Publication No. 
FWS/OBS-78/29. March 1978. This document indicates the lowest 3-hour SO2 concentration 
expected to cause injury to sensitive plants growing under compromised conditions is 
approximately 390 •g/m3. Similarly, a threshold of 130 •g/m3 is suggested for chronic exposure.

c. Secondary National Ambient Air Quality Standard (•g/m3) which is a limit set to avoid damage to 
vegetation resulting in economic losses in commercial crops, aesthetic damage to cultivated 
trees, shrubs, and other ornamentals, and reductions in productivity, species richness, and 
diversity in natural ecosystems to protect public welfare (Section 109 of the Clean Air Act). 
These thresholds are the most stringent of those found in the literature survey.

d. “Concurrent Exposure to SO2 and/or NO2 Alters Growth and Yield Responses of Wheat and 
Barley to Low Concentrations of O3” (New Phytologist, 118 (4). 1991. pp. 581-592). This paper 
indicates exposure to 63 •g/m3 of SO2 during the growing season had insignificant effects to 
wheat but did affect the weight of Barley seeds.

e. “Responses of Plants to Air Pollution” Lerman, S.L., and E.F. Darley. 1975. “Particulates,” pp. 
141-158 (Chap. 7). In J.B. Mudd and T.T. Kozlowski (eds.). Academic Press. New York, NY. 
Results of studies conducted indicated concluded that particulate deposition rates of 365 g/m2/yr 
caused damage to fir trees, but rates of 274 g/m2/year and 400 to 600 g/m2/yr did not cause 
damage to vegetation. 365 g/m2/yr translates to W579 •g/m3, using a worst-case deposition 
velocity of 2 cm/s.



Table H-4:  Predicted Air Quality Impacts Compared to Formaldehyde Vegetation 
Impact Thresholds

NO2
Averaging 

Period
Predicted 

Impact 
(µg/m3)

Threshold for 
Impact to 

Vegetation 
(µg/m3) Applicability

Repeated
4.5 hour

0.007

(1-hour)

18a Sensitive species affected

5-hour 840b Signs of injury to sensitive species 
(alfalfa)

5-hour 367c Signs of injury to pollen tube length 
(lily)

Repeated
7-hour 78d Stimulated shoot growth (beans)

a. “Formaldehyde-Contaminated Fog Effects on Plant Growth” Barker J.R. & Shimabuku R.A. 
(1992). In Proceedings of the 85th Annual Meeting and Exhibition, Air and Waste Management 
Association, pp. 113. 92150.01. Pittsburgh, PA. The authors examined the affects on vegetation 
grown in fog with formaldehyde concentrations of 18 and 54 •g/m3. Exposure rates were 4.5 
hours per night, 3 nights/week, for 40 days. The growth rate of rapeseed was found to be 
affected in this study. However, slash pine grown under the same conditions showed a 
significant increase in needle and stem growth. No effects were observed in wheat or aspen at 
test concentrations

b. “Investigation on Injury to Plants from air Pollution in the Los Angeles Area” Haagen-Smit AJ, 
Darley EE, Zaitlin M, Hull H, Noble WM (1952). Plant physiology, 27:18–34. The authors found a 
5-hour exposure to 700 ppb (840 Yg/m3) caused mild atypical signs of injury in alfalfa, but no 
injury to spinach, beets, or oats. 

c. “Effects of Exposure to Various Injurious Gases on Germination of Lily Pollen” Masaru N, Syozo 
F, Saburo K (1976). Environmental pollution, 11:181–188. The authors fund a significant 
reduction of the pollen tube length of lily following a 5-hour exposure to ambient formaldehyde 
concentrations of 367 ppb (440 Yg/m3). 

d. “Formaldehyde exposure affects growth and metabolism of common bean” Mutters RG, Madore 
M, Bytnerowicz A (1993). Journal of the Air and Waste Management Association, 43:113–116. 
The authors found that repeated exposure of sensitive plants to ambient formaldehyde 
concentrations of 78 •g/m3 could cause plant shoots to grow faster than the roots. It is pointed 
out that this effect would not be a problem except for crops growing in a water starved condition,
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Correspondence with Fish and Wildlife Service 
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Attachment J

Plot of Maximum Predicted 24-hour Impacts for PM2.5





Attachment K

Documentation for Locations of Existing Sources
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