
 
  
 
 
                            5090 
                                                                                                                               Ser 102/065 
                 16 Dec 2022 
 
Mr. Edward Wiener 
Air Management Services - Source Registration 
321 University Avenue, 2nd Floor 
Philadelphia, PA 19104-4543 
 
Dear Mr. Wiener: 
 
SUBJECT:  RACT III INITIAL NOTIFICATION AND ALTERNATIVE CASE-BY-CASE 

PLAN APPROVAL APPLICATION 
 
        The purpose of this letter is to submit an initial notification and alternative case-by-case 
plan approval application for sources located at Naval Surface Warfare Center, Philadelphia 
Division (NSWCPD) (PLID 09724) that are subject to the final-form rulemaking entitled 
"Additional RACT Requirements for Major Sources of NOx and VOCs for the 2015 Ozone 
NAAQS (RACT III)" under 25 Pa. Code Chapters 121 and 129.  The initial notification, which 
includes supporting documentation required under §129.111(a), §129.111(c), and §129.112, is 
included as enclosure (1). The plan approval application, which is required by §129.114 for 
alternative RACT proposals, is included as enclosure (2).  The Compliance Review Form, which 
is required for a complete plan approval application, is also included as enclosure (2).  
 
        Questions regarding this matter may be directed to Ms. Jennifer Stager at (215) 897-2241 or 
email jennifer.l.stager.civ@us.navy.mil. 
 
      
 Sincerely, 
 
 
 

DANA F. SIMON 
      Captain, U.S. Navy 
      Commanding Officer 
 
Enclosure:  1.  Initial Notification 

       2.  Plan Approval Application and Compliance Review Form             
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SIMON.DANA.FRA
NCIS.1179629174
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Section 1 – RACT III Initial Notification Summary 
Pursuant to §129.115(a), NSWCPD is submitting a notification to Philadelphia Air Management Services (AMS) to propose 
how the facility intends to comply with the requirements of §§129.111-129.114. In accordance with §129.115(a)(1)(i), 
NSWCPD must submit the notification no later than December 31, 2022 to satisfy compliance requirements. Failure to meet 
this deadline could result in notices of violations and/or other enforcement actions. The facility wide potential-to-emit (PTE) 
is 950.80 tons per year (TPY) for NOx and 22.70 TPY for VOC. See Attachment A for supporting calculations. Facility Nitrogen 
Oxides (NOx) emissions are limited to a Plantwide Applicability Limitation (PAL) of 240.4 tons per rolling 12-month period in 
accordance with PAL Permit No. 14347 issued July 10, 2019.  NSWCPD currently meets the definition of a major NOx emitting 
facility as the PTE is over 100 TPY.  
 
Sections 2, 3, and 4 outline the RACT requirements, with information identifying the following: 

 Sources subject to presumptive requirements 
o Combustion sources with a rated heat input of less than 20 MMBtu/hr (Section 2.1.1) 
o Emergency standby engines that operate less than 500 hours per 12-month rolling period (Section 2.1.2) 
o Simple cycle combustion turbines with a rated output between 4,100 bhp and 60,000 bhp (Section 2.1.3) 

 Proposed method to demonstrate compliance with each presumptive requirement 
 Sources seeking a case-by-case exemption determination from presumptive requirement emission limits 
 Sources notified previously under RACT II that can complete a limited analysis under RACT III, in lieu of conducting a 

full case-by-case exemption determination (Section 2.1.5) 
 Sources exempt from presumptive requirements based on individual PTE less than 1 TPY (Section 2.2 and Section 4) 

Section 2 - §129.111(a) Source Determination 
The following sources are located at a major NOx emitting facility that commenced operation on or before August 3, 2018 
and are not subject to §129.111(c), which exempts sources that have the potential to emit less than 1 TPY of NOx 
emissions. The sources listed in Table 1 include their identification, source specific information (capacity, fuel type), 
potential emissions, and are marked with their applicable regulatory citation. Sources installed at the facility that are not 
listed in Table 1 are exempt as discussed in Section 4 and Table 4.  
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Table 1 - RACT III Applicability Matrix 

Source 
ID 

Source Description Rated Capacity Fuel 
NOx 
PTE 
(tpy) 

 
Applicable Regulatory Citation(a) 

§129.112 
(c)(4) 

§129.112 
(c)(10) 

§129.112 
(g)(2)(v) 

§129.114 
(d)(1)  

§129.114 
(i) 

CU-M111 
B77H, Engine Testing 
Gas Turbine DDG-51 
(LM2500 2A) 

206.9 MMBtu/hr No. 2  
FO 210.11     

 
 x 

CU-M112 
B77H, Engine Testing 
Gas Turbine DDG-51 
(LM2500 2B) 

206.9 MMBtu/hr No. 2  
FO 192.86     

 
 x 

CU-M113 
B77H, Engine Testing 
Gas Turbine CG-47 
GTG #3 (K-17) 

40.6 MMBtu/hr No. 2  
FO 56.79     

 
 x 

CU-M114 
B77H, Engine Testing 
Gas Turbine DDG-51 
GTG #2 (K-34) 

37.4 MMBtu/hr No. 2  
FO 65.11     

 
 x 

CU-M139 
B77H, Engine Testing 
Gas Turbine DDG-51 
GTG#1 (K-34) 

37.4 MMBtu/hr No. 2  
FO 56.79     

 
 x 

CU-M142 
B77H, Engine Testing 
Gas Turbine Auxiliary 
(RIMSS)                

4.72 MMBtu/hr No. 2  
FO 7.17     

 
 x 

CU-M151 B77H; DD(X) LM-500 51.4 MMBtu/hr No. 2  
FO 72.28       x 

CU-B112 B77L, Boiler 8.4 MMBtu/hr NG 3.51 x        
CU-B113 B77L, Boiler 8.4 MMBtu/hr NG 3.51 x        
CU-B114 B77H, Boiler 8.4 MMBtu/hr NG 3.50 x        

CU-B116a B77H, 4 Make-up Air 
Heaters 1.2 MMBtu/hr NG 2.00 x        

CU-GT115 B1000, Emergency 
Generator 186 HP NG 1.10   x      

CU-B131 B633, Air Handler 2.5 MMBtu/hr NG 1.04 x        

CU-M157 
B77H (Outside), GTG 
with water injection 
system 

230.8 MMBtu/hr NG 117.00     x  x  

 

(a) Regulatory citations are defined as follows: 
 §129.112(c)(4) – Presumptive requirements for combustion sources with a rated heat input of less than 20 MMBtu/hr 
 §129.112(c)(10) – Presumptive requirements for emergency standby engines that operate less than 500 hours per 12-month rolling period  
 §129.112(g)(2)(v) – Presumptive requirements for simple cycle combustion turbines with a rated output between 4,100 bhp and 60,000 bhp 
 §129.114(d)(1) – Sources seeking case-by-case exemption determinations  
 §129.114(i) – Sources previously notified under RACT II that are submitting a limited analysis for RACT III 

 

Section 2.1 - Sources Subject to §§129.112-129.114 RACT Requirements 
 
Section 2.1.1 - §129.112(c)(4) Presumptive RACT Requirements for Boilers and Combustion Units 
CU-B112, CU-B113, CU-B114, CU-B116a, and CU-B131 are boilers or other combustion sources with an individual rated 
gross heat input of less than 20 MMBtu/hr and are subject to this presumptive RACT requirement section. To 
demonstrate compliance, NSWCPD has and will continue to install, maintain and operate the sources in accordance with 
manufacturer’s specifications and with good operating practices. 
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Section 2.1.2 – §129.112(c)(10) Presumptive RACT Requirements for Emergency Engines 
CU-GT115 is an emergency standby engine that operates less than 500 hours per 12-month rolling period and is subject 
to this presumptive RACT requirement section. To demonstrate compliance, NSWCPD has and will continue to install, 
maintain and operate the source in accordance with manufacturer’s specifications and with good operating practices. 

 
Section 2.1.3 – §129.112(g)(2)(v) Presumptive RACT Requirements for Combustion Turbines 
CU-M157 is a simple cycle combustion turbine with a rated output equal to or greater than 4,100 bhp and less than 
60,000 bhp. See Section 2.1.4 for further details on ability to comply with the emission limits under §129.112(g)(2)(v)(A) 
and §129.112(g)(2)(v)(C). 
 
Section 2.1.4 – §129.114(d)(1) Case-by-Case Exemption Determination Alternative Proposal 
CU-M157 is a simple cycle gas turbine (GTG) rated at 20 MW (26,840 HP) that operates on natural gas as the primary fuel 
and No. 2 fuel oil when natural gas is unavailable, including instances of curtailment by the utility and mechanical issues 
with the electric natural gas booster pump or other system components. The GTG supplies power to the Compatibility 
Test Facility (CTF) which is used to support research and development testing for shipboard propulsion and ship service 
electrical system components. The GTG serves as the primary source of electrical power for the shipboard component 
testing only. This contingency is necessary to maintain testing during critical periods with minimal interruptions. The GTG 
is equipped with a water injection system to control NOx emissions.  
 

Table 2 – CU-M157 Emission Limits with Water Injection (>75% Load) 

Fuel 

Emission Limits 
(ppm @ 15% O2) 

Stack Test Results from January 2022 
(ppm @ 15% O2) 

§129.112(g)(2)(v) 
IP18-000235 and 40 CFR 

§60.4330(a)(1) 15 MW w/ Water Injection 

Natural Gas 42 25 24.5 
Fuel Oil 96 74 38.3 

 
The presumptive RACT III emission limitations under §129.112(g)(2)(v) apply to the GTG, listed in Table 2. When operating 
the GTG above 5 MW using water injection, stack test results demonstrate compliance with the aforementioned emission 
limits (see Table 2 above). NSWCPD will continue to conduct performance tests in accordance with IP18-000235, which 
will in turn demonstrate compliance with the less stringent presumptive RACT NOx emission limits. 
 

Table 3 – CU-M157 Emission Limits without Water Injection (<75% Load) 

Fuel 

Emission Limits 
(ppm @ 15% O2) 

Stack Test Results from January 2022 
(ppm @ 15% O2) 

§129.112(g)(2)(v) 
IP18-000235 and 40 CFR 

§60.4330(a)(1) 
5 MW w/o Water Injection 

Natural Gas 42 150 74.7 
Fuel Oil 96 150 120.9 

 
The GTG does not run continuously, and operations are typically intermittent and at varying loads, which are categorized 
as low load (<5 MW) and high load (>5 MW). Operations are dependent upon testing schedules and will vary in peak load 
and duration. Per condition 11(b) of IP18-000235 and draft permit IP21-000322, the GTG can operate without water 
injection at low load. When operating the GTG at low load without water injection, stack test results demonstrate 
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compliance with permitted emission limits of 40 CFR 60 Subpart KKKK Table 1, but the GTG at low load will not meet the 
more stringent RACT NOx emission limits (see Table 3 above).  
 
NSWCPD has analyzed the option of operating water injection at low loads, and determined that it would be technically 
infeasible for the GTG. The manufacturer’s recommended operating procedure [see Attachment B under Enclosure (2)] 
states that the water injection system cannot be used below 5 MW due to the high risk of engine blow out and lowered 
airflow resulting in poor atomization of the water, inefficient NOx control, and accelerated distress of the combustion 
system due to water erosion. This is also captured in 40 CFR 60 Subpart KKKK Table 1 for turbines operating at less than 
75% of peak load, which requires compliance with the less stringent NOx emission limit of 150 ppm. 
 
NSWCPD has also analyzed the option of including additional controls during operation without water injection, all of 
which were determined to be technically and economically infeasible. In the original plan approval application for the 
GTG (dated January 2015), NSWCPD reviewed the technical and economic feasibility for other emission controls before 
deciding on water injection. See Attachment C under Enclosure (2) for the full control technology review narrative 
included with the application. 

 Selective Catalytic Reduction (SCR) – Due to rapid and frequent changes in engine output, the variations in 
exhaust temperature, flow rate, and NOx emissions from the CTF would place demands on the SCR controller 
not found in commercial SCR systems. The addition of an SCR would not allow testing to completely simulate 
shipboard operations or meet testing objectives. The economic cost is approximately $22,700 to $27,500 per ton 
of NOx which is not economically viable for NWSCPD. 

 Selective Non-Catalytic Reduction (SNCR) – Similar to SCR, due to rapid and frequent changes in adding SNCR 
would invalidate test results and disrupt operating conditions of the test cell. 

 Dry Low Emissions (DLE) Combustion – With frequent and rapid changes to engine output, the risk of engine 
blowout increases, further reducing NOx control efficiency. Adding DLE would also require a redesign of the gas 
turbine module and combustor, which would impact NSWCPD’s ability to test propulsion and ship service 
systems at CTF (increasing risk and cost). 

 
Per §129.114(d)(2), NSWCPD is submitting a case-by-case alternative RACT proposal through a plan approval. The plan 
approval application with attachments and compliance review form are included as Enclosure (2). 

 
Section 2.1.5 - §129.114(i) – RACT II Limited Analysis 
CU-M111, CU-M112, CU-M113, CU-M114, CU-M139, CU-M142, and CU-M151 were previously subject to RACT II case-by-
case determinations, as approved by AMS under IP16-000235, dated 3/20/20 (see Attachment B). The sources listed here 
have not been modified since RACT II, the previously analyzed emission controls remain technically infeasible, and they 
do not qualify for any additional presumptive requirements under RACT III. NSWCPD is submitting this limited analysis in 
lieu of another full case-by-case proposal. The signature on the notification cover letter serves as the responsible official 
certification for the limited analysis under §129.114(i) for sources previously subject to RACT II case-by-case 
determinations. 
 
CU-M111, CU-M112, CU-M113, CU-M114, CU-M139, CU-M142, and CU-M151 are simple cycle marine gas turbine 
engines that operate on #2 diesel or JP-5 fuel oil.  The purpose of this equipment is to act as full scale test sites which 
house a variety of marine engines used for the research, development, test and evaluation of ship propulsion and power 
generation systems.  RACT II NOx requirements were evaluated on a case-by case basis in accordance with §129.99(a).  
Possible NOx controls for simple cycle gas turbines in descending order of control effectiveness include SCR, SNCR, DLE, 
water injection, and fuel switch to natural gas.  
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Analysis of all options has shown that they would be technically infeasible for NSWCPD’s applications. These test facilities 
are used to evaluate equipment under shipboard conditions in an at-sea environment and therefore must be configured 
exactly as they are on a ship.  There is currently no emission control equipment approved for or installed on a Navy ship.  
Additionally, all existing shipboard equipment is operated on liquid fuel oil only. The implementation of any of the above 
control devices would invalidate test results and are therefore not technically feasible. It should also be noted that 
operations are not typical of similar equipment used in industry. Being a research facility, operations are historically 
intermittent and are driven by test schedules dictated by Navy sponsors.  It is therefore necessary to maintain a high 
potential to emit (PTE) to accommodate the irregular spikes in operations due to unanticipated changes in testing 
protocols.         
 

Section 2.2 - Sources Exempt from §§129.112-129.114 per §129.111(c)  
Each of the following sources have a PTE of less than 1 TPY of NOx and are exempt from §§129.112-129.114 per 
§129.111(c). Individual source PTE NOx emissions are shown in the table below. See Attachment A for supporting 
calculations. 
 

Table 4 – Sources with PTE < 1 TPY 

Source ID Source Description Rated Capacity Fuel NOx PTE (tpy) 

CU-B116b (a) B77H, 6 Unit Heaters 0.3 MMBtu/hr Natural Gas 0.75 
CU-B120a (a) B633, Boiler 1 0.75 MMBtu/hr Natural Gas 0.31 
CU-B120b (a) B633, Boiler 2 0.75 MMBtu/hr Natural Gas 0.31 
CU-GT109 (a) B4, Emergency Generator G1 88 HP Natural Gas 0.50 
CU-GT110 (a) B4, Emergency Generator G2 154 HP Natural Gas 0.87 
CU-GT113 (a) B29, Emergency Generator 54 HP Natural Gas 0.29 
CU-M146 (a) B485,North Fire Pump 208 HP Diesel 0.31 
CU-M147 (a) B485, South Fire Pump 208 HP Diesel 0.31 
CU-M156 (a) B542, Fire Pump 115 HP Diesel 0.31 
CU-B121a B4, Boiler 1 2 MMBtu/hr Natural Gas 0.43 
CU-B121b B4, Boiler 2 2 MMBtu/hr Natural Gas 0.43 
CU-B121c B4, Boiler 3 2 MMBtu/hr Natural Gas 0.43 
CU-B121d B4, Boiler 4 2 MMBtu/hr Natural Gas 0.43 
CU-B122a B29, Boiler 1 2 MMBtu/hr Natural Gas 0.43 
CU-B122b B29, Boiler 2 2 MMBtu/hr Natural Gas 0.43 
CU-B123a B1000, Boiler 1 2 MMBtu/hr Natural Gas 0.43 
CU-B123b B1000, Boiler 2 2 MMBtu/hr Natural Gas 0.43 
CU-B123c B1000, Boiler 3 2 MMBtu/hr Natural Gas 0.43 
CU-B123d B1000, Boiler 4 2 MMBtu/hr Natural Gas 0.43 
CU-B130 B633, Boiler 0.4 MMBtu/hr Natural Gas 0.17 
CU-B132 B633, HVAC Unit 0.8 MMBtu/hr Natural Gas 0.33 
CU-B133 B633, Warm Air Furnace 0.35 MMBtu/hr Natural Gas 0.15 
CU-B135 B77H, GTG Anti-Icing Boiler 8.57 MMBtu/hr Natural Gas 0.89 

(a) Sources were previously notified for RACT II as subject to presumptive requirements under §129.93(c). To be consistent with the applicability 
language in §129.111(a), these sources will now be subject to §129.111(c) instead for the purposes of the RACT III notification. Regardless, 
NSWCPD will continue to install, maintain, and operate these sources in accordance with manufacturer’s specifications and with good operating 
practices. 
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Section 3 - §129.111(b) Source Determination 
There are no sources applicable to §129.111(b) as NWSCPD is not a major source of VOC with a PTE less than 50 TPY. 
 

Section 4 - §129.111(c) Source Determination 
See Section 2.2 - Sources Exempt from §§129.112-129.114 per §129.111(c). 
 

Section 5 – Sources Removed from Facility 
The following sources that were previously included in the RACT II notification have been removed from service and are 
not subject to the RACT III notification. 

Table 5 – Inactive or Removed Sources 

Source ID Source Description Rated Capacity Fuel 

CU-M119 B77H, Diesel Engine Testing, South Test Cell ETF-40B 42.1 MMBtu/hr No. 2 FO 
CU-M149 B633; P-104 Test Cell 238 MMBtu/hr No. 2 FO 
CU-M150 B77H; DD(X) MT-30 311.8 MMBtu/hr No. 2 FO 
CU-M152 B77H; DD(X) RR-4500 55.6 MMBtu/hr No. 2 FO 
CU-M-110G B77H, Marine Engine Test Cell 1 16.42 MMBtu/hr No. 2 FO 
CU-M144 B87, Engine Testing Diesel Generator 377 HP No. 2 FO 
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Attachment A – Potential-to Emit Calculations 
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CITY OF PHILADELPHIA
DEPARTMENT OF PUBLIC HEALTH

AIR MANAGEMENT SERVICES

RACT II PLAN APPROVAL

RACT Plan Approval No. IP16-000235

Effective Date: 3/20/2020

Expiration Date: None

In accordance with provisions of the Air Pollution Control Act, the Act of January 8, 1960, 
P.L. 2119, as amended, and after due consideration of a Reasonably Available Control 
Technology (RACT) proposal received under the Pennsylvania Code, Title 25, Chapter
129.96 through 129.100, of the rules and regulations of the Pennsylvania Department of 
Environmental Protection (PADEP), Air Management Services (AMS) approved the RACT 
proposal of the facility below for the source(s) listed in section 1.A. Emission Sources of the 
attached RACT Plan Approval.
*This RACT Plan Approval has been revised to remove sources (CU-B108, CU-M115, CU-
M116, CU-M155, and CU-G101) that have shut down since the latest RACT determination
from the RACT permit issued March 22, 2016 (PA Permit No. 51-0924 dated 2/9/2016).

Facility: Naval Surface Warfare Center - Philadelphia Division 
(NSWCPD)

Permittee: NSWCPD
Location: 5001 South Broad Street, Code 1023, Philadelphia, PA 19112
Mailing Address: 5001 South Broad Street, Code 1023, Philadelphia, PA 19112
SIC Code(s): 9722
Plant ID: 9724

Facility Contact: Mark Donato
Phone: (215) 897-7607

Permit Contact: Mark Donato
Phone: (215) 897-7607

Responsible Official: Dana F. Simon
Title: Captain, US Navy Commanding Officer

3/20/20
______________

Edward Wiener, Chief of Source Registration Date
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In accordance with provisions of the Pennsylvania Code, Title 25, Chapters 129.96 through
129.100, Air Management Services (AMS) has approved the RACT proposal plans for Naval 
Surface Warfare Center – Philadelphia Division (NSWCPD) on the above indicated air 
contamination source(s).

The RACT plan approval is subject to the following conditions:

1. Purpose:

The purpose of this Plan Approval is to establish Nitrogen Oxides (NOX) Reasonably 
Available Control Technology (RACT) for NSWCPD. This includes the following 
emission sources and control equipment:

A. Emission Sources

i. Seven (7) testing engines and turbines:

Unit Description Heat Input Fuel Burned

CU-M111 B77H; Engine Testing Gas 
Turbine DDG-51

226.9 MMBTU/hr 
(6,180.7 bhp) Diesel

CU-M112 B77H; Engine Testing Gas 
Turbine DDG-51

226.9 MMBTU/hr
(6,180.7 bhp) Diesel

CU-M113 B77H; Engine Testing Gas 
Turbine CG-47

40.6 MMBTU/hr 
(1,212.8 bhp) Diesel

CU-M114 B77H; Engine Testing Gas 
Turbine GTG #2

37.4 MMBTU/hr
(1,117.2 bhp) Diesel

CU-M119 B824; Engine Testing TF-40
Gas Turbine

≤ 42.1 MMBTU/hr
(≤ 1,257.6 bhp) Diesel

CU-M139 B77H; Engine Testing Gas 
Turbine GTG#1

37.4 MMBTU/hr
(1,117.2 bhp) Diesel

CU-M151 B77H; DD(X) LM-500 51.4 MMBTU/hr
(1,535.5 bhp) Diesel

2. Approval and Authorization:

A. The testing engines and gas turbines will continue to adhere to the standard Navy 
Planned Maintenance program as defined for shipboard use.

B. The following testing engines and gas turbines will continue to adhere to the
following NOX emission limits as listed below:

Unit NOX Emission Limitation
CU-M111 244 lbs/hr
CU-M112 263 lbs/hr
CU-M113 24.8 lbs/hr
CU-M114 30.3 lbs/hr
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Unit NOX Emission Limitation
CU-M119 9.14 tons in any rolling 12-month period
CU-M139 29.1 lbs/hr
CU-M151 514.60 lbs/hr (for entire DDX Test Cell*)

* The short term emission limit given for CU-M151 is the emission limit for 
the entire DDX Test Cell, which can contain up to three turbines whose 
combined emission rate cannot exceed 514.60 lbs/hr of NOX.

3. RACT II Implementation Schedule:

A. Upon issuance of this approval, NSWCPD shall begin immediate implementation of 
the measures necessary to comply with the approved RACT proposal.

4. Monitoring, Recordkeeping, and Reporting Requirements:

A. NSWCPD shall maintain a file containing all the records and other data that are 
required to be collected to demonstrate compliance with the RACT requirements of 
25 Pa Code §§§129.96-129.99. These records shall include:

i. Details of the maintenance program for testing engines/turbines at the facility.

ii. Stack test results for each of the seven (7) testing engines and turbines listed 
above.

B. NSWCPD shall perform an AMS-approved stack test on each of the seven testing 
engine and gas turbines one time in each 5-year calendar period to demonstrate 
compliance with 25 Pa Code §129.100(a)(4) and the NOX emission limits in 
Condition 2.B.

i. For CU-M111, CU-M112, CU-M113, CU-M114, and CU-M139 each unit shall 
be tested to demonstrate compliance with its respective NOX emission limit one 
time in each 5-year calendar period.

ii. NSWCPD shall conduct a source test on the marine gas turbine ETF-40B (CU-
M119) to establish nitrogen oxide (NOX), carbon monoxide (CO), and particular 
matter-10 (PM-10) emission factors no later than 90 days after attaining full 
power of operation. The stack test protocol must be submitted to Air Management 
Services (AMS) at least 30 days before the test date. The test results must be 
submitted to AMS within 60 days of testing. If at any time AMS has cause to 
believe that air contaminant emissions from this source is in excess of the limits 
specified in this permit, NSWCPD shall be required to conduct whatever tests
deemed necessary by AMS to determine the actual emission rates. CU-M119 shall 
be tested to demonstrate compliance with the NOX emission limit one time in 
each 5-year calendar period thereafter.
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iii. CU-M151 shall be tested to demonstrate compliance with the NOX emission limit 
within 60 days of achieving full capacity—but not later than 180 days after initial 
start-up—and one time in each 5-year calendar period thereafter.

C. Records shall be retained for at least five years and shall be made available to AMS 
on request.  

5. Revisions:

A. Revisions to any emission limitations incorporated in this RACT Approval will 
require resubmission as revision to the PA State Implementation Plan.  The applicant 
shall bear the cost of public hearing and notification required for EPA approval as 
stipulated in 25 Pa Code §§129.99(h).
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AMS PLANAPR.FRM 

CITY OF PHILADELPHIA
 DEPARTMENT OF PUBLIC HEALTH 
 PUBLIC HEALTH SERVICES 
 AIR MANAGEMENT SERVICES 

Air Management Services 
321 University Avenue 
Philadelphia PA 19104-4543 
Phone:  (215) 685-7572 
FAX:     (215) 685-7593 

APPLICATION FOR  PLAN APPROVAL TO CONSTRUCT, MODIFY OR REACTIVATE AN AIR 
CONTAMINATION SOURCE AND/OR AIR CLEANING DEVICE 

(Prepare all information completely in print or type in  triplicate)

SECTION A - APPLICATION  INFORMATION 
Location of source ( Street Address)  Facility Name 

Owner Tax ID No 

Mailing Address Telephone No. 

(          ) 

Fax No. 

(          ) 
Contact Person Title

Mailing Address Telephone No. 

(          ) 

Fax No 

(          ) 
E-mail Address

SECTION B - DESCRIPTION OF ACTIVITY 
Application type 

New source Modification   Replacement   Reactivation Air cleaning device Other____________ 

SIC Code Completion Date 

Applicable requirement 
 NSPS   NESHAP    Case by Case MACT       NSR   PSD 

Does Facility submit Compliance Review Form biannually?          Yes  No 
If No attach Air Pollution Control Act Compliance Review Form with this application. 

Source Description 

SECTION  C -  PERMIT COORDINATION (ONLY REQUIRED FOR LAND DEVELOPMENT) 
Question YES NO 
1. Will the project involve construction activity that disturbs five or more acres of land?
2. Will the project involve discharge of industrial wastewater or stormwater to a dry swale, surface water, ground water or an existing sanitary sewer
system?
3. Will the project involve the construction and operation of industrial waste treatment facility?
4. Is onsite sewage disposal proposed for your project?
5. Will the project involve construction of sewage treatment facilities, sanitary sewer, or sewage pumping station?
6. Is a stormwater collection and discharge system proposed for this project?
7. Will any work associated with this project take place in or near a stream, waterway, or wetland?
8. Does the project involve dredging or construction of any dam, pier, bridge or outfall pipe?
9. Will any solid waste or liquid wastes be generated as a result of the project?
10. Is a State Park located within two miles from your project?

SECTION D - CERTIFICATION
I certify that I have the authority to submit this Permit Application on behalf of the applicant named herein and that the information provided in this 

application is true and correct to the best of my knowledge and information. 

Signature _________________________      Date__________    Address__________________________________________________________________________

Name & Title________________________________________________________________ Phone_____________________ Fax____________________________

SECTION E - OFFICIAL USE ONLY 
Application No. Plant ID Health  District Census Tract Fee Date Received 

Approved by Date Conformance by Date

Enclosure (2)

5001 S. Broad Street, Code 1023, Philadelphia, PA 19112 Naval Surface Warfare Center, Philadelphia Division

U.S Navy N/A

5001 S. Broad Street, Code 1023, Philadelphia, PA 19112 215 897-7005

Jennifer Stager Environmental Program Manager

5001 S. Broad Street, Code 1023, Philadelphia, PA 19112 215 897-2241 215 897-8444
jennifer.l.stager.civ@us.navy.mil

✔ RACT III 9711 01/01/2023
✔

The purpose of this plan approval application is to submit an alternative, case-by-case
Reasonably Available Control Technology (RACT) proposal as required by 25 PA Code
§129.114.

✔

✔

✔
✔

✔

✔

✔
✔
✔

✔

5001 S. Broad Street, Philadelphia, PA 19112
Dana F. Simon, Captain, U.S. Navy  dana.f.simon1.mil@us.navy.mil 215-897-8481

SIMON.DANA.FRANCIS.117
9629174

Digitally signed by 
SIMON.DANA.FRANCIS.1179629174 
Date: 2022.12.16 13:38:03 -05'00'
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Provide equipment information on this page if sources do not belong to special categories in F2 to F8, otherwise remove this page from this application. 
If there are more equipment, copy this page and fill in the information as indicated 

SECTION F 1 - GENERAL SOURCE INFORMATION, CONTINUED 
6. Describe process equipments in detail.

7. Describe fully the methods used to monitor and record all operating conditions that may affect the emission of air contaminants.  Provide detailed 
information to show that these methods provided are adequate. 

8. Describe modifications to process equipments in detail.

9. Attach any and all additional information necessary to adequately describe the process equipment and to perform a thorough evaluation of the extent and 
nature of its emissions. 

Enclosure (2)

See next page for full narrative on case-by-case RACT III proposal.

NSWCPD will monitor all records in accordance with IP21-000322 (see Attachment A). Since the
permit is still in draft format, the exact permit conditions are subject to change, but NSWCPD has
already started and will continue to monitor these parameters as required.

* GTG and water injection system maintenance and calibration records
* Monthly and 12-month rolling emissions
* Daily operating hours, monthly operating hours, and hours per 12-month rolling period
* Date, time, and duration of GTG operation below 5 MW without water injection, above 5 MW with
water injection, and above 5 MW without water injection during periods of startup, shutdown,
and/or malfunction
* Natural gas and No. 2 fuel oil usage and fuel sulfur content
* Water injection water-to-fuel ratio, calculated per unit operating hour on a 4-hour rolling average
* Stack test results

There will be no modifications to the GTG. The purpose of this plan approval application is
to submit an alternative, case-by-case RACT III proposal as required by 25 PA Code
§129.114.

Attachment A - Draft Installation Permit IP21-000322
Attachment B - GE Water Injection Letter
Attachment C - Control Technology Review and Supporting Documentation



SECTION F 1 - GENERAL SOURCE INFORMATION, CONTINUED  
6. Describe process equipments in detail.  
 

CU-M157 is a simple cycle gas turbine (GTG) rated at 20 MW (26,840 HP) that operates on natural gas as the primary fuel 
and No. 2 fuel oil when natural gas is unavailable, including instances of curtailment by the utility and mechanical issues 
with the electric natural gas booster pump or other system components. The GTG supplies power to the Compatibility Test 
Facility (CTF) which is used to support research and development testing for shipboard propulsion and ship service 
electrical system components. The GTG serves as the primary source of electrical power for the shipboard component 
testing only. This contingency is necessary to maintain testing during critical periods with minimal interruptions. The GTG is 
equipped with a water injection system to control NOx emissions.  
 

Table 1 – CU-M157 Emission Limits with Water Injection (>75% Load) 

Fuel 

Emission Limits 
(ppm @ 15% O2) 

Stack Test Results from January 2022 
(ppm @ 15% O2) 

§129.112(g)(2)(v) 
IP18-000235 and 40 CFR 

§60.4330(a)(1) 15 MW w/ Water Injection 

Natural Gas 42 25 24.5 
Fuel Oil 96 74 38.3 

 
The presumptive RACT III emission limitations under §129.112(g)(2)(v) apply to the GTG, listed in Table 1. When operating 
the GTG above 5 MW using water injection, stack test results demonstrate compliance with the aforementioned emission 
limits (see Table 1 above). NSWCPD will continue to conduct performance tests in accordance with IP18-000235, which will 
in turn demonstrate compliance with the less stringent presumptive RACT NOx emission limits. 
 

Table 2 – CU-M157 Emission Limits without Water Injection (<75% Load) 

Fuel 

Emission Limits 
(ppm @ 15% O2) 

Stack Test Results from January 2022 
(ppm @ 15% O2) 

§129.112(g)(2)(v) 
IP18-000235 and 40 CFR 

§60.4330(a)(1) 
5 MW w/o Water Injection 

Natural Gas 42 150 74.7 
Fuel Oil 96 150 120.9 

 
The GTG does not run continuously, and operations are typically intermittent and at varying loads, which are categorized 
as low load (<5 MW) and high load (>5 MW). Operations are dependent upon testing schedules and will vary in peak load 
and duration. Per condition 11(b) of IP18-000235 and draft permit IP21-000322, the GTG can operate without water 
injection at low load. When operating the GTG at low load without water injection, stack test results demonstrate 
compliance with permitted emission limits of 40 CFR 60 Subpart KKKK Table 1, but the GTG at low load will not meet the 
more stringent RACT NOx emission limits (see Table 2 above).  
 
NSWCPD has analyzed the option of operating water injection at low loads, and determined that it would be technically 
infeasible for the GTG. The manufacturer’s recommended operating procedure (see Attachment B) states that the water 
injection system cannot be used below 5 MW due to the high risk of engine blow out and lowered airflow resulting in poor 
atomization of the water, inefficient NOx control, and accelerated distress of the combustion system due to water erosion. 
This is also captured in 40 CFR 60 Subpart KKKK Table 1 for turbines operating at less than 75% of peak load, which requires 
compliance with the less stringent NOx emission limit of 150 ppm. 

Enclosure (2)



NSWCPD has also analyzed the option of including additional controls during operation without water injection, all of 
which were determined to be technically and economically infeasible. In the original plan approval application for the GTG 
(dated January 2015), NSWCPD reviewed the technical and economic feasibility for other emission controls before deciding 
on water injection. See Attachment C for the full control technology review narrative included with the application. 

Selective Catalytic Reduction (SCR) – Due to rapid and frequent changes in engine output, the variations in
exhaust temperature, flow rate, and NOx emissions from the CTF would place demands on the SCR controller not
found in commercial SCR systems. The addition of an SCR would not allow testing to completely simulate
shipboard operations or meet testing objectives. The economic cost is approximately $22,700 to $27,500 per ton
of NOx which is not economically viable for NWSCPD.
Selective Non-Catalytic Reduction (SNCR) – Similar to SCR, due to rapid and frequent changes in adding SNCR
would invalidate test results and disrupt operating conditions of the test cell.
Dry Low Emissions (DLE) Combustion – With frequent and rapid changes to engine output, the risk of engine
blowout increases, further reducing NOx control efficiency. Adding DLE would also require a redesign of the gas
turbine module and combustor, which would impact NSWCPD’s ability to test propulsion and ship service systems
at CTF (increasing risk and cost).

Enclosure (2)
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CITY OF PHILADELPHIA
 DEPARTMENT OF PUBLIC HEALTH
 PUBLIC  HEALTH  SERVICES
 AIR MANAGEMENT SERVICES

Air Management Services
321 University Avenue
Philadelphia PA 19104-4543
Phone:  (215) 685-7572
FAX:     (215) 685-7593

AIR POLLUTION CONTROL ACT COMPLIANCE REVIEW FORM
Filing Date:  New Filing                    Amended Filing of __/__/__  New Operating Permit

 Periodic 
Application No:  New Plan Approval      Renew Plan Approval  Operating Permit  

 Change Owner
Applicant: ( non-corporations attach

documentation of legal name)
Address: Tax ID No.:

Telephone No.:

Form of Management:
 Individual      Fictitious name      Partnership      Corporation      Government      Other:

_________

If applicant is a corporation attach list of names, business addresses, states of incorporation, taxpayer IDs , and
relationships to applicant.
Describe Business Activities:

Does the applicant have any other related parties operating in the Commonwealth of Pennsylvania?   Yes    No

If Yes attach a list of :
 Name, Mailing Address, Telephone, and Relationship to the applicant of all related parties, and
 Name and Business Address of the plant manager and general partners of the applicant.

List all plan approvals or operating permits issued by the Department or an approved local air pollution control agency
under the APCA to the applicant or related parties that are currently in effect or have been in effect at any time
5 years prior to the date on which this form is notarized.  Attach additional sheets as necessary.

                      Air                       Plan Approval/
             Contamination          Operating Permit                                                          Issuance                    Expiration
                   Source                       Number                              Location                         Date                             Date

Enclosure (2)

December 2022

Naval Surface Warfare Center, Philadelphia
Division (NSWCPD)

5001 S Broad Street
Philadelphia, PA 19112

N/A

(215) 897-7005

Naval Surface Warfare Center, Philadelphia Division (NSWCPD) provides machinery engineering
support for the current and future Navy. A major part of that mission is construction and operation
of numerous full scale testing sites which house a variety of ship components used for the
research, development, testing and evaluation of ship propulsion and power generation systems.
These test facilities are used to evaluate equipment of various kinds under shipboard conditions in
an at-sea environment.

Various

GE LM 2500

V13-009

IP18-000235

N/A

B77H

6/13/14

9/25/2019

6/13/19

3/25/2021

✔

✔

✔

✔
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List all incidents of deviations of the APCA, regulations, terms and conditions of an operating permit or plan approval
or order by applicant or any related party, using the following format grouped by source and location in reverse
chronological order.  This list must include items both currently known and unknown to the Department.  Attach
additional sheets as necessary.  See the definition of "deviations" for further clarification.

Plan
Approval/  Incident Status: Litigation
Operating Existing/Continuing; or

       Date Location            Permit # Nature of Deviation Corrected/Date

CONTINUING OBLIGATION:  Applicant is under a continuing obligation to update this form if any additional
documented conduct occurs between the date of submission and Department action on the application
I, _________________________________ , being duly sworn according to law, depose and state under penalty
of law as provided in 18 Pa. C.S. §4944 and Section 9(b)(2) of the Air Pollution Control Act, 35 P.S. §4009(b)(2), that I
am the representative of the Applicant/Permittee, identified above, authorized to make this affidavit.  I further state
that the information provided with this form, after reasonable inquiry, is true and complete to the best of my belief and
that there are reasonable procedures in place to insure that documented conduct and deviations are identified and
made part of the compliance review information contained in the Compliance Review Form.

(Signature)

(Print or Type Name)

(Print or Type Title)

Sworn to and subscribed before me this        day of , 19

Notary Public

Affix Corporate Seal and attach copy
of Articles of Incorporation

(Regarding corporate seal and signatures, please refer to Item 4 in instructions.)

Enclosure (2)

1/10/2020 N/A IP18-000235 GTG water injection system malfunction resulted in
GTG operations above 5MW without water injection

Corrected 1/10/2020. NOV received
8/4/2020. Permit modification in process

Dana F. Simon

Captain, U.S. Navy

SIMON.DANA.FRA
NCIS.1179629174

Digitally signed by 
SIMON.DANA.FRANCIS.1179629
174 
Date: 2022.12.16 13:44:27 -05'00'



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment A – GTG Draft Plan Approval No. IP21-000322 
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      City of Philadelphia 
Department of Public Health 

 Air Management Services 
DRAFT PLAN APPROVAL 

Plan Approval No: IP21-000322  Date:   XXXXX 

Plant ID: 09724 

Owner : United States (US) Navy  
Address: 5001 South Broad Street   

Philadelphia, PA 19112-1403 

Source: Naval Surface Warfare Center, Philadelphia Division (NSWCPD) 
Location: 901 Admiral Peary Way,  

Philadelphia, PA 19112-1403 
Permit 
Contact: Jennifer Stager, Environmental Engineer 
Email:   jennifer.stager@navy.mil 
Phone: (215) 897-2241

Pursuant to the provisions of Title 3 of the Philadelphia Code, the Air Management Code of 
February 17, 1995, as amended, and after due consideration of a plan approval application 
received under the rules and regulations of the Philadelphia Air Pollution Control Board, the 
City of Philadelphia, Department of Public Health, Air Management Services (AMS) on 
XXXXX approved plans for the installation and temporary operation of the air contamination 
device(s) described below: 

This Plan Approval modifies IP18-000235 dated September 25, 2019. The following are 
modifications to IP18-000235.  

Modify the short-term limit for CO and NOx in Condition 4.
Modify Condition 11 to allow operation of the GTG without water injection up to
one (1) hour to bring the test site to an emergency stop in the event of a
malfunction. The total occurrence shall not exceed 12 hours per calendar year.
Modify fuel throughput limits of Condition 17 based on the emission factors
obtained from the January 2022 stack test.

Source 
location 

Source 
Description Manufacturer Model Rated Capacity Type of fuel 

Building 
77H 

(Outside) 

Gas Turbine 
Generator 
(GTG) with 

water 
injection 
system 

General 
Electric 

LM-2500  20 MW 

230.8 MMBtu/hr (Gas) 

186.4 MMBTU/hr (Oil) 

Natural Gas 
(primary) 

No. 2 Oil/ JP-
5 Oil (back-

up) 
MMBtu/hr - Million British Thermal Unit per Hour 
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PLAN APPROVAL CONDITIONS 
PLAN APPROVAL NO:  IP21-000322 

COMPANY: NSWCPD 
 

DRAFT 8/27/2021 

MW – Megawatt 
 
This Plan Approval expires XXXXXX. If the installation has not been completed by this date, 
an application for either an extension or new plan approval must be made.  The conditions of 
this plan approval will remain in effect until they are incorporated in an operating license. This 
Plan Approval is subject to conditions prescribed in the attachment.  

       
 
 
 
 
 
______________________ 

        Edward Wiener 
       Chief of Source Registration  
       (215) 685-9426 
  

Enclosure (2)



PLAN APPROVAL CONDITIONS 
PLAN APPROVAL NO:  IP21-000322 

COMPANY: NSWCPD 
 

DRAFT 8/27/2021 

Emission Limits 
 

1. The gas turbine generator (GTG) and associated air pollution control equipment shall be 
installed, operated, and maintained in accordance with both the manufacturer's 
specifications, the specifications in the application (as approved herein) and with good 
operating practices. 
 

2. The Permittee shall comply with the requirements of its PAL Permit No. 14347 dated 
July 10, 2019.  The Permittee shall comply with the following Plantwide Applicability 
Limits (PAL) for the following pollutants: [AMS Plan Approval 14347 dated 7/20/2019] 
 
   Table 1: PAL Emission Limits 

Nonattainment New Source Review (NNSR) PAL for: 
Nitrogen Oxides (NOx)  240.4 tons per rolling 12-month period. 
 
Attainment New Source Review / Pollution of Significant Deterioration (PSD) PAL 
for: 
Sulfur Oxides (SOx) 54.3 tons per rolling 12-month period 
Nitrogen Oxides (NOx) 240.4 tons per rolling 12-month period 

 
(a) In accordance with 25 Pa Code §127.218, the total actual emissions from all 

sources at the facility shall not exceed the NNSR PAL of 240.4 tons of NOx on a 12-
month rolling period.  Any change that would result in an increase over the PAL 
would subject the facility to the NSR requirements specified in 25 Pa Code 127, 
Subchapter E. 

(b) In accordance with 40 CFR §52.21(aa), the total actual emissions from all sources 
at the facility shall not exceed the PSD PAL of 240.4 tons of NOx and 54.3 tons of 
SOx per rolling 12-month period for all sources at NSWCPD.  Any increase in 
emissions above these limits will subject the facility to PSD requirements specified 
in 25 Pa Code §127, Subchapter D. 

 
3. Emissions from the GTG shall not exceed any of the following limits: [Application]   

             
            Table 2: Long Term Emission Limits 

Pollutant Emission Limit 
 

NOx 117     tons per 12-month rolling period. 
CO 89.9    tons per 12-month rolling period. 

PM10 7.92    tons per 12-month rolling period. 
PM2.5 7.73    tons per 12-month rolling period. 
VOC 1.34    tons per 12-month rolling period. 
SO2 1.06    tons per 12-month rolling period. 
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PLAN APPROVAL CONDITIONS 
PLAN APPROVAL NO:  IP21-000322 

COMPANY: NSWCPD 
 

DRAFT 8/27/2021 

 
4. Short term emissions from the GTG shall not exceed any of the following limits: 

[Application, Stack Test Results from Jan 2022] 
 
    Table 3: GTG Short Term NOx and CO Emission Limits 

Pollutant Operating Scenario Natural Gas No.2 Oil /JP-5 
NOx Low (< 5 MW) and High Loads 

(> 5 MW) with Water Injection 
21.0 lbs/hr 29.6 lbs/hr 

Low Loads (< 5 MW) Without 
Water Injection 

26.8 lbs/hr 46.86 lbs/hr 

CO Maximum Operating Scenarios 77.1 lbs/hr 36.4 lbs/hr 
 

5. CO emission from the GTG shall not exceed 1% by volume of exhaust gases.  [AMR 
VIII Sec. II.6] 
 

6. Particulate matter (PM) emissions from the GTG shall not exceed 0.04 grain per dry 
standard cubic foot. [25 PA Code §123.13(c)(i)] 
 

7. In addition to the emission limits of Conditions 2-6, emissions from the GTG shall meet 
the following [40 CFR 60 Subpart KKKK Table 1 and 40 CFR §60.4330(a)(1)]: 

 
 Table 4: 40 CFR 60 Subpart KKKK Emission Limits 

Pollutant Output Natural Gas No.2 Oil /JP-5 
 

 
 
 

 
NOx 

During periods of 
operating at 75% or 

higher load 

25 ppm @ 15% O2 or 
150 ng/J of useful 

output (1.2 lb/MWh) 

74 ppm @ 15% O2 or 
460 ng/J of useful 

output (3.6 lb/MWh) 
During periods of 

operating at less than 
75% of peak load with 
less than or equal to 

30 MW output 

150 ppm @ 15% O2 or 
1,100 ng/J of useful 
output (8.7 lb/MWh) 

150 ppm @ 15% O2 
or 1,100 ng/J of useful 

output (8.7 lb/MWh) 

PM  0.03 lbs/MMBTU 0.03 lbs/MMBTU 
SO2  110 ng/J (0.90 

lb/MWh) gross output   
110 ng/J (0.90 

lb/MWh) gross output   
 

8. *Visible emissions into the outdoor atmosphere of visible air contaminants in such a 
manner that the opacity of the emission is either of the following: [25 PA Code §123.41] 
(a) Equal to or greater than 20% for a period or periods aggregating more than three (3) 

minutes in any one hour. 
(b) Equal to or greater than 60% at any time. 

 
 
Work Practice Standards  
  

9. NSWCPD shall remodel to demonstrate compliance with the National Ambient Air 
Quality Standards (NAAQS) when AMS has cause to believe that the attainment or 
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PLAN APPROVAL CONDITIONS 
PLAN APPROVAL NO:  IP21-000322 

COMPANY: NSWCPD 
 

DRAFT 8/27/2021 

maintenance of the standards is in jeopardy.  
 

10. The Permittee shall operate and maintain the GTG, air pollution control equipment, and 
monitoring equipment in a manner consistent with good air pollution control practices for 
minimizing emissions at all times including during startup, shutdown, and malfunction. 
[40 CFR §60.4333(a)] 

 
11. The Permittee shall comply with the following: 

(a) The Permittee shall operate the GTG with a water injection system at all times 
during periods of power output greater than or equal to 5 MW. Emissions from the 
GTG shall be accounted for using the most recent approved stack test results. 

(b) The Permittee may operate the GTG without water injection up to one (1) hour for 
each occurrence to bring the test site to an emergency stop in the event of a 
malfunction, up to thirty (30) minutes to start-up the water injection system, and up 
to fifteen (15) minutes during intermittent periods of high load (>5 MW). 

(1) Startup is a high load period without water injection that transitions into a high load 
period with water injection that is sustained for at least ten (10) minutes or at least 
50% high load in the following hour. Both periods of high load without water 
injection (startup) and high load with water injection are preceded and followed by 
period(s) of low load (<5 MW) for at least ten (10 minutes). 

(2) Intermittent periods are periods of high load without water injection, preceded and 
followed by low loads for at least (5) minutes. 

(c) These operating scenarios are referred to as high load (> 5 MW) without water 
injection. The total occurrence of uncontrolled emissions shall not exceed 12 hours 
per calendar year. The following methodology shall be used to demonstrate that no 
violation of an emission standard of Condition 7 has occurred during an 
uncontrolled occurrence.  [Application] 
(i) During an uncontrolled occurrence, calculation shall be based on a 4-hour 

rolling average using uncontrolled and controlled emissions  
(ii) During an uncontrolled occurrence (no water injection), a NOx concentration of 

165 ppm shall be used for natural gas. 
(iii) During an uncontrolled occurrence (no water injection), a NOx concentration of 

285 ppm shall be used when the GTG is firing fuel oil. 
(iv) If water injection is operating, a concentration of 25 ppm shall be used for 

natural gas. 
(v) If water injection is operating, a concentration of 42 ppm shall be used for oil. 

(d) When the GTG is operating at less than 5 MW and without water injection, the  
Permittee shall monitor and record operating hours. Emissions from the GTG without 
the use of water injection (start-up/shutdown/intermittent) shall be accounted for and 
reported in the facility's annual emission report using the most recent AMS approved 
stack test results.    

 
12. The Permittee shall install, calibrate, maintain and operate a continuous monitoring 

system to monitor and record fuel consumption and the ratio of water or steam to fuel 
being fired in the turbine when burning fuel that requires water or steam injection for 
compliance. [40 CFR §60.4335(a)] 
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PLAN APPROVAL CONDITIONS 
PLAN APPROVAL NO:  IP21-000322 

COMPANY: NSWCPD 

DRAFT 8/27/2021 

13. The GTG shall install a non-resettable hour meter, fuel flow meter, and a watt meter.
[Application]

14. The GTG's stack height shall be a minimum of 90 feet with the temporary stack
conversion to the permanent structure to be complete by September 25, 2023.
[Application]

15. CU-M149 (P-104 test cell) shall be permanently removed from service upon issuance of
this plan approval.

16. CU-M150, CU-M152, and CU-M155 shall no longer operate.

17. The GTG shall only burn natural gas, No. 2 oil, or JP-5 oil. Natural gas shall be the
primary fuel for the GTG. The GTG may burn No. 2 fuel oil or JP-5 oil during times of
mandatory natural gas curtailment, or any other time natural gas is unavailable. The
Permittee shall comply with one of the following operating scenarios per rolling 12-
month period. [Application]
(a) Natural gas usage shall not exceed 603,000,000 cubic feet per rolling 12-month

period and the combined fuel usage for No.2 oil and JP-5 shall not exceed 0 gallons
per 12-month rolling period, calculated monthly;

(b) No. 2 oil and JP-5 oil combined usage shall not exceed 9,439,500 gallons of per
rolling 12-month period and natural gas usage shall not exceed 0 cubic feet per 12-
month rolling period, calculated monthly.

(c) When burning a combination of natural gas and oil, the Permittee shall meet one of
the following limits in the table below, calculated monthly:

Table 5 below represent the maximum incremental use of each fuel. Emissions from any 
combination of natural gas and No. 2/ JP-5 fuel between listed operating scenarios shall 
not exceed the limits in Condition 3 using the latest emission factors from the most 
recent AMS approved stack test.  

 Table 5: Maximum Incremental Use of Each Fuel 

Percentage 
of Natural 

Gas 

Natural 
Gas 

(MMCF) 

Fuel Oil 
(Gallons) 

Percentage 
of Fuel Oil 

0% 0 9,439,500 
6,223,846 100% 

10% 60 51 8,495,550 
5,601,462 90% 

20% 121 103 7,551,600 
4,979,077 80% 

25% 151 128 7,079,625 
4,667,885 75% 
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PLAN APPROVAL CONDITIONS 
PLAN APPROVAL NO:  IP21-000322 

COMPANY: NSWCPD 
 

DRAFT 8/27/2021 

30% 181 154 6,607,650 
4,356,692 70% 

40% 241 205 5,663,700 
3,734,308  60% 

50% 302 257 4,719,750 
3,111,923 50% 

60% 362 308 3,775,800 
2,489,538  40% 

70% 422 359 2,831,850 
1,867,154  30% 

75% 452 385 2,359,875 
1,555,962 25% 

80% 482 410  1,887,900 
1,244,769 20% 

90% 543 462 943,950 
622,385 10% 

100% 603 513 0 0% 
 

In the event of extended use of fuel oil at other than full load scenarios, the NOx 
emissions will be monitored using the appropriate emission factor established 
during the most recent stack test to ensure compliance with Condition 3.  

 (d)  The Permittee shall comply with the minimum water to fuel ratio established in 
the most recent AMS-approved stack test to demonstrate compliance with Condition 
7 and 12. Permittee shall ensure the 4-hour rolling average  water to fuel injection 
ratio, calculated per unit operating hour, is above the minimum ratio listed in the 
table below, as established during the most recent emissions test.  Averages will 
exclude periods without water injection during low load (<5MW) and as specified in 
Condition 11(b).  

(i) Unit operating hour means a clock hour during which any fuel is 
combusted in the affected unit [40 CFR §60.4420].  

 
Table 6 lists the water to fuel ratios from the most recent stack test January 5-7, 
2021. The ratios below will be replaced by future approved emission factors. 
 
 
 
 
 
 
 
 
Table 6: Average Minimum Water to Fuel Ratios 
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PLAN APPROVAL CONDITIONS 
PLAN APPROVAL NO:  IP21-000322 

COMPANY: NSWCPD 
 

DRAFT 8/27/2021 

   
 
 
 
 
 
     

** Ratio  = PPH of water injection / PPH of fuel flow 
   PPH = pound per hour 
 

18. Fuel burned (natural gas or fuel oil) in the GTG shall not contain total potential sulfur 
emissions in excess of 26 ng SO2/J (0.060 lb SO2/MMBtu) heat input.  For natural gas, 
the fuel monitoring requirements of 40 CFR §60.4370 is exempt if the facility can 
demonstrate that the sulfur content of natural gas to be less than 20 grains per 100 
standard cubic feet [40 CFR §60.4330a(2), 40 CFR §60.4365] 

 
19. No person shall use commercial fuel oils which contain sulfur in excess of the 

percentages by weight set forth below: [Air Management Code §3-207 – assures 
compliance with 25 Pa Code §123.22(e)(2) and 40 CFR §60.4330(a)(2) per exemption 
under 40 CFR §60.4365(a)]  

 
Grades Commercial Fuel Oil 
No. 2 and lighter oil 0.0015% (15 ppm) 

 
20. The GTG shall only be operated for the purposes of testing and operation training.  

[Exemption from PA Code 129.202] 
 

21. If the GTG is operated other than the purposes of testing and operation training, then 
the Permittee shall comply with the requirements of PA Code §129.202 (Additional NOx 
Requirements) and 129.204 (Emissions Accountability). 

 
Testing Requirements 
 

22. Within 60 days after achieving the maximum production rate the GTG will operate, but 
no later than 180 days of initial start-up, the Permittee shall conduct a NOx, CO, SO2, 
and VOC performance test on the GTG to demonstrate compliance with the emission 
limits of Conditions 3, 4, and 7. The performance test for the GTG shall be conducted at 
each of the following operating/testing condition below while burning natural gas. The 
water to fuel ratio shall be monitored during testing to establish acceptable operating 
values and ranges. [40 CFR §60.4400(a), 40 CFR §60.4360, 40 CFR §60.4415(a), and 
40 CFR §60.8] 
(a) Normal maximum emission scenario with the water injection system.  
(b) At a minimal load (5MW) with and without water injection. Emissions from start-up 
     and shutdowns when the GTG is not using water injection shall be accounted for in  
     the facility's annual emission report using the most recent approved stack test 

Test Date Operating Scenario Fuel **Average Minimum 
Water to Fuel Ratio 

1/5/2021  >5 MW with Water 
Injection 

Natural Gas 0.33  
No.2 or JP-5 Oil  0.15 

1/5/2021  >15 MW with Water 
Injection 

Natural Gas 0.91  
No.2 or JP-5 Oil 0.89  
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results. 
 

23. Within 60 days of first firing No. 2 Oil or JP-5, the Permittee shall conduct a NOx, CO, 
SO2, PM, PM10, PM2.5, and VOC performance test on the GTG to demonstrate 
compliance with the emission limits of Conditions 3, 4, and 7. The performance test for 
the GTG shall be conducted at each of the following operating/testing condition below 
while burning No. 2 Oil or JP-5.  The water to fuel ratio shall be monitored during 
testing to establish acceptable operating values and ranges. Instead of testing for PM10 
and PM2.5, the facility may test for PM and consider all PM emissions to be PM10 and 
PM2.5. [40 CFR §60.4400(a), 40 CFR §60.4360, 40 CFR §60.4415(a), and 40 CFR 
§60.8] 
(a) Normal maximum emission scenario with water injection system.  
(b) At a minimal load (5MW) with and without water injection. Emissions from start-up 
     and shutdowns when the GTG is not using water injection shall be accounted for in  
     the facility's annual emission report using the most recent approved stack test 

results. 
 

24. The Permittee shall conduct subsequent tests for NOx and SO2 on an annual basis (not 
more than 14 calendar months from the previous test) to demonstrate compliance with 
Condition 7. [40 CFR §60.4400 and 40 CFR §60.4415] 

 
25. The Permittee shall conduct subsequent performance test on the GTG for CO and VOC 

every five (5) years. Subsequent PM tests shall be conducted when requested by AMS. 
 

26. Each test required under Conditions 22 through 25, shall be conducted in accordance 
with EPA Reference Methods, 40 CFR 60 Subpart KKKK (if applicable), 25 Pa Code 
Chapter 139, and the most current PADEP Source Testing Manual. The owner or 
operator of the facility shall use the following reference methods to demonstrate 
compliance: 
(a) 40 CFR Part 60 Appendix A, Method 5 and EPA Reference Method 202 shall be 

used to determine Particulate Matter.  
(i) Instead of testing for PM10 and PM2.5, the facility may test for PM and consider 

all PM emissions to be PM10 and PM2.5. 
(b) U.S.E.P.A. Reference Methods 201/201A and 202 shall be used to determine PM10. 
(c) U.S.E.P.A. Reference Methods 201A and 202 shall be used to determine PM2.5. 
(d) 40 CFR Part 60 Appendix A, Method 7E or 20 shall be used to determine NOx [40 

CFR §60.4400(a)(1)(i)]. 
(e) 40 CFR §60 Method Appendix A Methods 25A and 18 or 40 CFR 60 Method 25A 

and 40 CFR Part 63 shall be used to determine VOC. 
(f) SO2 shall be determined using one of the following methodologies: 

(i) The sulfur content of the natural gas must be collected using total sulfur Method 
ASTM D5287 and analyzed using ASTM D1072, D3246, D4084, D4468, D4810, 
D6228, D6667, or Gas Processors Association Standard 2377. The sulfur 
content of the No. 2 oil must be collected using total sulfur Methods ASTM D4177 
or Section 14 of ASTM D4057; and analyzed using ASTM D129, D1266, D1552, 
D2622, D4294, or D5453. Alternatively, if the total sulfur content of the gaseous 
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fuel during the most recent performance test was less than half the applicable 
limit, ASTM D4084, D4810, D5504, or D6228, or Gas Processors Association 
Standard 2377, which measure the major sulfur compounds, may be used. [40 
CFR §60.4415(a)(1)(i)-(ii)] 

(ii) Measure the SO2 concentration (in parts per million (ppm)), using EPA Methods
6, 6C, 8, or 20 in appendix A. In addition, the American Society of Mechanical
Engineers (ASME) standard, ASME PTC 19-10-1981-Part 10, “Flue and Exhaust
Gas Analyses,” manual methods for sulfur dioxide be used instead of EPA
Methods 6 or 20. For units complying with the output based standard,
concurrently measure the stack gas flow rate, using EPA Methods 1 and 2 in
Appendix A, and measure and record the electrical and thermal output from the
unit. Then use equation 6 of 40 CFR §60.4415 to calculate the SO2 emission
rate. [40 CFR §60.4415(a)(2)]

(iii) Measure the SO2 and diluent gas concentrations, using either EPA Methods 6,
6C, or 8 and 3A, or 20 in Appendix A of this part. In addition, the Permittee may
use the manual methods for sulfur dioxide ASME PTC 19-10-1981-Part 10.
Concurrently measure the heat input to the unit, using a fuel flowmeter (or
flowmeters), and measure the electrical and thermal output of the unit. Use EPA
Method 19 in Appendix A to calculate the SO2 emission rate in lb/MMBtu. Then,
use Equations 1 and, if necessary, 2 and 3 in 40 CFR §60.4350(f) to calculate
the SO2 emission rate in lb/MWh. [40 CFR §60.4415(a)(3)]

(iv) The Permittee may elect not to monitor the total sulfur content of the fuel
combusted in the turbine, if the fuel is demonstrated not to exceed potential sulfur
emissions of 26 ng SO2/J (0.060 lb SO2/MMBtu) heat input for units located in
continental areas. The Permittee must use one of the following sources of
information to make the required demonstration [40 CFR §60.4360 and 40 CFR
§60.4365]:
(A) The fuel quality characteristics in a current, valid purchase contract, tariff

sheet or transportation contract for the fuel, specifying that the maximum
total sulfur content for oil use in continental areas is 0.05 weight percent (500
ppmw) or less, the total sulfur content for natural gas use in continental areas
is 20 grains of sulfur or less per 100 standard cubic feet, has potential sulfur
emissions of less than less than 26 ng SO2/J (0.060 lb SO2/MMBtu) heat
input for continental areas; or

(B) Representative fuel sampling data which show that the sulfur content of the
fuel does not exceed 26 ng SO2/J (0.060 lb SO2/MMBtu) heat input for
continental areas. At a minimum, the amount of fuel sampling data specified
in section 2.3.1.4 or 2.3.2.4 of 40 CFR 75 appendix D is required.

27. For testing required under Conditions 22, 23, 24, and 25, the Permittee shall submit a
test protocol to AMS for approval at least 30 days prior to the test date. All test results
shall be submitted within 60 days after completion of the test.

Monitoring and Recordkeeping Requirements 
28. The Permittee shall monitor and keep comprehensive and accurate records of the

following for at least five (5) years:
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(a)  Maintenance and calibrations conducted on the GTG and water injection system to 
assure compliance with Conditions 1 and 12.  

(b)  Monthly combined NOx and SOx emissions to verify that the PAL limits specified in 
Condition 2 have not been exceeded, on a rolling 12-month basis. The facility wide 
emissions shall be calculated based on fuel usage, operating hours, AMS approved 
stack tests, manufacturer's specifications, or AP-42 emission factor per the facility's 
PAL permit 14347 dated 7/10/2019. Emission calculation and records shall include 
emissions from start-ups, shutdowns, and malfunctions. [40 CFR § 52.21(aa)(12), 
AMS Plan Approval 14347 dated 7/10/2019] 

(c)  Records required by the PAL 14347 dated 7/10/2019. Records required by the PAL 
permit shall be kept for at least 10 years. 

(d)  For the GTG, monthly emissions from the GTG to demonstrate compliance with the 
emission limits in the table in Condition 3. Emissions shall be calculated based on 
fuel usage and the most recent AMS approved stack test. 

       
Tables 7 and 8 lists the emission factors from the most recent stack test January 5-
7, 2021. The emission factors below will be replaced by future approved emission 
factors. The Permittee shall use most conservative emission factor for each 
pollutant when operating at low or high loads with water injection. Permittee shall 
use the low load without water injection emission factor when operating at less than 
or equal to 5MW without water injection. 
 

         Table 7: Natural Gas Emission Factors 
Test Date Operating 

Scenario 
Fuel Pollutant Emission Factor 

1/5/2021   < 5MW without  
Water Injection 

Natural 
Gas 

NOx 26.8 lb/hr 
CO 34 lb/hr 

VOC 0.44  lb/hr 
SO2 0.017 lb/MMBTU or 

0.003 lb/MWh 
     

  
  
  

1/5/2021  15 MW with 
Water Injection 

Natural Gas 
 

NOx  16.9 lb/hr 
CO 77.1 lb/hr 

VOC 1.15 lb/hr 
SO2 0.018 lb/MMBTU or 

0.001 lb/MWh 
    

     Table 8: No. 2 Fuel Oil or JP-5 Oil Emission Factors 
Test Date Operating 

Scenario 
Fuel Pollutant Emission Factor 

1/6/2021 <5 MW without  NOx 46.86 lb/hr 
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Water Injection No.2 or 
JP-5 Oil 

CO 40.25 lb/hr 
VOC 0.48 lb/hr 
SO2 0.08 lb/MMBTU or 

0.016 lb/MWh 
     

  
  
  

1/6/2021 15 MW With 
Water Injection 

No.2 or 
JP-5 Oil  

NOx  28.6 lb/hr 
CO 36.4 lb/hr 

VOC 0.51 lb/hr 
SO2 0.08 lb/MMBTU or 

0.005 lb/MWh 
 
(e)  Number of hours per month the GTG operated using a non-resettable hour meter. 
(f) The Permittee shall monitor and keep records of the date, time, and duration when 

the GTG operated above 5 MW without water injection. The Permittee shall 
calculate the total operating hours per calendar year monthly to demonstrate 
compliance with Conditions 11(b) and 11(c).  

(g)  The Permittee shall monitor daily operating hours for each operating scenario below 
to demonstrate compliance with Conditions 11(a) and 11(d). Verification or 
calculations shall be kept per Condition 28(d) to demonstrate compliance with 
Condition 3. 

      (ii) Date, time, and duration when the GTG operated below 5 MW without water 
injection.  

(ii) Date, time, and duration when the GTG operated above 5 MW with water 
injection. 

(h) Monthly natural gas and No. 2 oil/JP-5 oil usage to demonstrate compliance with    
Conditions 17(a)-(c). 

(i) 4-hour rolling average water to fuel ratio, calculated per unit operating hour, to 
demonstrate compliance with Condition 17(d). 

 
 
(j) The sulfur content of natural gas and oil to demonstrate compliance with Conditions 

18 and 19. Compliance may be demonstrated by the fuel quality characteristics in a 
current, valid purchase contract, tariff sheet or transportation contract for the fuel, 
specifying that the maximum total sulfur content for oil use in continental areas is 
0.0015 weight percent 15 ppmw), the total sulfur content for natural gas use in 
continental areas is 20 grains of sulfur or less per 100 standard cubic feet, has 
potential sulfur emissions of less than less than 26 ng SO2/J (0.060 lb SO2/MMBtu) 
heat. [Exemption from 40 CFR §60.6370, 40 CFR §60.4365 and assures 
compliance with Air Management Code §3-207] 

(k)  Performance test results. 
 

Reporting Requirements: 
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29. The Permittee shall report excess emissions and monitor downtime in accordance with
40 CFR 60§60.7(c). Excess emissions must be reported for all periods of unit operation,
including start-up, shutdown, and malfunctions. [40 CFR 60.4375(a)]

30. For the purpose or reports required under 40 CFR §60.7(c) and for the combustion
turbine using water to fuel ratio monitoring, periods of excess emission and monitor
downtime that must be reported are defined as follows: [40 CFR §60.4380]
(a) Any excess emission is any unit operating hour in which the 4-hour rolling average

water to fuel ratio, as measured by the continuous monitoring system, falls below
that acceptable water to fuel ratio as established during the most recent performance
test. Any unit operating hour in which no water or steam is injected into the turbine
when fuel is being burned that requires water or steam injection for NOx control will
also be considered as excess emission except as specified in Condition 11(b) and
11(c).

(b) A period of monitor downtime is any unit operating hour in which water is injected
into the GTG but the essential parametric data needed to determine the water to fuel
ratio are unavailable or invalid.

(c) Each report must include the average water to fuel ratio, average fuel consumption,
and the combustion turbine load during each excess emission.

* This is a local or/and state requirement only and it is not Federally enforceable.
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May 31, 2017 
 
To: Steven Pesarchick 

2S Cog/Gas Turbines Life Cycle Support - Code 423  
Naval Surface Warfare Center - Philadelphia Division 

 
 
Subject:  TM2500 Water Injection Minimum Operating Power Level 
 
Reference:  Your email of May 24th, 2017 
 
Dear Steve, 

Further to our discussion earlier this week, the following is GE’s recommendation for 
minimum operating conditions with water injection for NOx control down to 25ppm NOx. 
 
For continuous operation, GT power must be maintained above 5MW when NOx water is on-line. 
Water injection at power levels down to 3MW are acceptable for transient operation, or during 
start-up while water flow is brought on line, but continuous operation is not recommended at 
these power levels. 
 
Operation with water injection to achieve 25ppm NOx below 5MW results in excessively high 
water to fuel ratio’s with a high risk of engine blow-out, and the facility tripping offline. 
In addition, the low airflow at power levels below 5MW results in poor atomization of the water, 
inefficient NOx control, and accelerated distress of the combustion system due to water erosion.  
Please advise if you require additional information. 
 
Best regards, 
 

 
 
Dave Hartshorne 
GE Marine Product Line Manager 
 
cc.    

Dave Hartshorne 
GE Marine Product Line Manager 
 
One Neumann Way, M/D S156 
Cincinnati, OH  45215 
USA 
 
T  513 552 2930 
F  513 552 5005 
C  513 708 9762 
dave.hartshorne@ge.com  
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Attachment C – Control Technology Review 
 

Enclosure (2)



Enclosure (2)



Enclosure (2)



Enclosure (2)



Enclosure (2)



Enclosure (2)



Enclosure (2)



Enclosure (2)



Enclosure (2)



Enclosure (2)



Enclosure (2)



Enclosure (2)



Enclosure (2)



Enclosure (2)



Enclosure (2)



Enclosure (2)



Enclosure (2)



Enclosure (2)


	5090-102-065-RACT III Notification Letter-20221216
	5090-102-065-Encl 1-RACT III Initial Notification
	5090-102-065-Encl 2-RACT III Case-by-Case Plan Approval Application

