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1. INTRODUCTION 

The U.S. General Services Administration (GSA) operates several boilers to provide steam for space heating 
for a large number of buildings in the District. Several of GSA’s emission units are subject to the District of 
Columbia’s Reasonably Achievable Control Technology (RACT) regulations for nitrogen oxides (NOX). GSA is 
submitting this alternative RACT plan to detail RACT compliance for applicable emission units.  

1.1 Facility Description 
The emission units GSA operates at the Central Heating and Refrigeration Plant (CHRP) are listed in  
Table 1-1.  

Table 1-1. CHRP Emission Units 

Unit Number Unit Description Heat Input 
MMBtu/hr HHV 

Boiler 1 Primary: Natural Gas 
Secondary: No. 2 Oil 250 

Boiler 2 Primary: Natural Gas 
Secondary: No. 2 Oil 250 

Boiler 3 Primary: Natural Gas 
Secondary: No. 2 Oil 500 

Boiler 4 Primary: Natural Gas 
Secondary: No. 2 Oil 500 

Cogeneration System: Boiler 5 (Duct 
Burners) 

 
Cogeneration System: Combustion 

Turbine 1 and 2 

Natural Gas 
 

Primary: Natural Gas 
Secondary No. 2 Oil 

210 
 

64 (each) 
 

Boiler 6 Primary: Natural Gas 
Secondary: No. 2 Oil 250 

 
GSA also operates three (3) diesel fuel-fired emergency generators (1,250 kW each) at the CHRP. GSA has 
used temporary boilers in the past but does not currently have any onsite. The emission units at the 
Western Heating Plant (WHP) have been shut down. 

1.2 Regulatory Review 
On November 26, 2021, the Department of Energy and Environment (DOEE) finalized amendments to the 
District of Columbia Municipal Regulation (DCMR) Title 20 Chapter 8, Air Quality – Asbestos, Sulfur, Nitrogen 
Oxides, and Lead (20 DCMR 8) for facilities required to meet RACT standards for NOX. Presumptive NOX 
limits as established in the recently finalized regulation under 20 DCMR 805.5(e) and 20 DCMR 805.4 for 
equipment types operated by GSA are summarized in Table 1-2.  
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Table 1-2. Presumptive NOx RACT Emission Limits Effective January 1, 2023 

GSA Emission Unit RACT Category Presumptive RACT 
Emission Limit 

Boilers 1, 2, 3, 4, and 6  Non-Coal Fired Boilers 
>100 MMBtu/hr 

0.12 lb/MMBtu when 
burning oil or a 
combination of fuel oil and 
natural gas 
 
0.05 lb/MMBtu when 
burning natural gas only 

Combustion Turbines and 
Boiler 5 (Duct Burners) 

Stationary Combustion 
Turbines >50 MMBtu/hr 
that most recently 
commenced 
construction, 
modification, or 
reconstruction on or 
before February 18, 2005 

25 ppmvd at 15% oxygen 
(O2) which burning gas, 
tubrine only 
 
42 ppmvd at 15% O2 when 
firing fuel oil, turbine only 
 
0.20 lb/MMBtu on any fuel, 
combined turbine and duct 
burner 

 
If an existing unit is unable to meet these new limits, they will need to submit an alternative RACT 
demonstrating that the new limits are not technically or economically feasible no later than March 1, 2022. 
Per 20 DCMR 805.2(c), the components of the alternative RACT application include: 
 

1. Demonstration that it is not technically or economically feasiable for the emission unit to comply 
with the new emission limitation. 
2. Provide a study of the capabiltiy of the emission unit to apply the following NOX control options 
and their expected effectiveness: 
 a. Low NOX Burners (LNB); 
 b. Overfire Air (OFA); 
 c. Flue gas Recirculation (FGR); 
 d. Burners Out Of Services (BOOS); 
 e. Selective Non-Catalytic Reduction (SNCR); and,  
 f. Selective Catalytic Reduction (SCR). 
3. Determine an emissions limitation reflecting the application of RACT. 

 
GSA is submitting this alternative RACT plan to meet the requirements of 20 DCMR 805.2(b). 

1.3 RACT Requirements 
The following sections outline the RACT plan for the applicable sources at GSA.  

1.3.1 Exempt Units 
Emergency standby engines are not subject to NOX RACT emission limits per 20 DCMR 805.1(c)(5). 
Therefore, the emergency generators are exempt from RACT requirements. As such, these units are not 
discussed further in this application.  
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1.3.2 Presumptive RACT 
Under the first option, sources can comply with presumptive RACT limits, refer to Table 1-2. GSA will comply 
with the presumptive RACT limits for the two combustion turbines (Solar Taurus 60s) and duct burner 
system. Note that GSA complies with 20 DCMR 805.4(a)(2)(D) rather than the emission limit for fuel oil in 
20 DCMR 805.4(a)(2)(A)(ii). These requirements are already in the Chapter 2 operating permit for the 
cogeneration system (Permit No. 5197). No further actions are needed for the turbines and duct burner 
system. 
 
Any temporary boilers that GSA brings on site in the future will meet the presumptive RACT limits.  

1.3.3 Case-by-Case RACT Determination 
For sources which are unable to meet presumptive RACT limits, facilities must propose an alternative RACT 
emission limitation (i.e., a “case-by-case RACT limit”) and apply for a case-by-case RACT from the District. 
GSA is submitting this alternative RACT plant in accordance with 20 DCMR 805.2 for boilers 1, 2, 3, 4, and 
6. 
 
This application includes the demonstration of the technical and economic feasiabiltiy of the NOX control 
options. In addition, this application includes the recommended RACT emissions limitations for affected units 
at GSA. 
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2. ALTERNATIVE RACT PROPOSAL 

As discussed above, several sources at GSA are subject to a case-by-case RACT determination. This section 
provides details on the methodology used to determine the proposed RACT. 

2.1 Top-Down Methodology 
Case-by-case RACT determinations are traditionally based on a top-down methodology. Presented below are 
the five (5) basic steps of the top-down RACT review.  

2.1.1 Step 1: Identify All Control Technologies 
Under Step 1, all available control technologies are identified for each emission unit in question. Per 
20 DCMR 805.2(c)(2), the following NOX control options must be evaluated: 
 

 Low NOX Burners (LNB); 
 Overfire Air (OFA); 
 Flue gas Recirculation (FGR); 
 Burners Out of Service (BOOS); 
 Selective Non-Catalytic Reduction (SNCR); and,  
 Selective Catalytic Reduction (SCR). 

2.1.2 Step 2: Eliminate Technically Infeasible Options 
After control technologies are identified under Step 1, an analysis is conducted to eliminate technically 
infeasible options. A control option is eliminated from consideration if there are process-specific conditions 
that prohibit the implementation of the control technology. 

2.1.3 Step 3: Rank Remaining Control Technologies by Control Effectiveness 
In Step 3, remaining control technology options are ranked based on their control effectiveness, from 
highest to lowest control efficiency. This list must identify, at a minimum, the baseline emissions of NOX 
before implementation of each control option, the estimated reduction potential or control efficiency of each 
control option, and the estimated emissions after the application of each control option and the economic 
impacts.  

2.1.4 Step 4: Evaluate Most Effective Controls and Document Results 
Beginning with the highest-ranked control technology option from Step 3, detailed economic, energy, and 
environmental impact evaluations are performed in Step 4. If a control option is determined to be 
economically feasible without adverse energy or environmental impacts, it is not necessary to evaluate the 
remaining options with lower control efficiencies. 
 
The economic evaluation centers on the cost effectiveness of the control option. Costs of installing and 
operating control technologies are estimated and annualized following the methodologies outlined in the 
U.S. Environmental Protection Agency’s (EPA’s) Office of Air Quality Planning and Standards (OAQPS) 
Control Cost Manual (CCM) and other industry resources. Annualized costs are then converted to a dollar per 
ton of pollutant removed cost efficiency value to determine whether a control technology is economically 
feasible. For this alternative RACT analysis, GSA has utilized annual average actual emissions from 2020 for 
each boiler. Boiler 4 did not operate during 2020; it is presumed that Boiler 4 would have emissions and 
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usage similar to Boiler 3. Utilization and fuel mix of the boilers is expected to be relatively similar to 2020 in 
the future making use of 2020 emissions indicative of future operation and true cost effectiveness of each 
control technology.  
 
Cost efficiency values, in dollars per ton of NOX removed, are then reviewed to determine if each control 
technology is cost effective. DOEE has not established a threshold for cost efficiency for RACT. GSA has 
utilized RACT cost effectiveness thresholds for other states to determine whether each technology is cost 
effective. Based on a recent review by Pennsylvania, cost effectiveness for RACT ranges from $2,500 to 
$5,500 per ton of NOX removed.1 If the control technology with the highest control efficiency is not cost 
effective, it is eliminated and the next highest ranked technology from Step 3 is evaluated for cost until a 
cost-effective technology is found or all technologies are eliminated. 

2.1.5 Step 5: Select RACT 
Using the result of the prior steps to determine the appropriate control technology, the final step is to 
determine the emission limit that represents the RACT limit. 

2.2 NOX RACT Assessment for Central Plant Boilers (CHRP 1, 2, 3, 4, and 6) 
Boilers 1, 2, and 6 are rated at 250 MMBtu/hr (each) and Boilers 3 and 4 are rated at 500 MMBtu/hr (each). 
All five boilers are permitted to operate on either fuel oil or natural gas and are equipped with low NOX 
burners.  
 
There are three types of chemical kinetic processes that form NOX emissions from boilers. The NOX 
emissions from these chemical mechanisms are referred to as: 1) thermal NOX, 2) fuel NOX, and 3) prompt 
NOX. Thermal NOX is generated by the oxidation of molecular nitrogen (N2) in the combustion air as it 
passes through the flame in the boiler. This reaction requires high temperatures, hence the name thermal 
NOX. The formation of nitrogen oxide (NO) from oxygen (O2) and N2 in air at high temperatures is described 
by the well-known Zeldovich mechanism. Fuel NOX is the result of the conversion of nitrogen compounds 
contained in fuels to NOX during fuel combustion. Prompt NOX is formed by a combination of reactions 
between nitrogen, oxygen, and hydrocarbon radicals and is mostly significant in low-temperature, fuel-rich 
conditions where residence times are short.  

2.2.1 Step 1: Identify All Control Technologies for NOX 
Step 1 in a top-down analysis is to identify all available control technologies. The evaluation of potential 
controls for NOX emissions includes both an investigation of end-of-pipe (post-combustion methods) and 
combustion modifications/optimization that reduce the formation of thermal NOX. Table 2-1 contains a list of 
the various technologies that have been evaluated for the control of NOX from GSA’s boilers per 20 DCMR 
805.2(c)(2) and each is further discussed below. 

 
1 87 FR 3437, January 24, 2022. 
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Table 2-1. Potentially Available NOX Control Technologies 

Potentially Applicable NOX Control Technologies 
Selective Non-Catalytic Reduction (SNCR) 

Selective Catalytic Reduction (SCR) 
Overfire Air (OFA) 

Burners Out of Service (BOOS) 

Low NOX Burner (LNB) 

Flue Gas Recirculation (FGR) 
 

22.2.1.1  Selective Non-Catalytic Reduction (SNCR) 
SNCR is a post-combustion emissions control technology which involves injection of an ammonia-type 
reagent (typically ammonia or urea) into the furnace. The ammonia (NH3) or a urea solution is injected into 
the gas stream to chemically reduce NOX to form N2 and water. High temperatures, optimally between 1,600 
to 2,000 degrees Fahrenheit (°F) for ammonia injection and 1,650 to 2,100 °F for urea injection, promote 
the reaction via the following equation: 2  + + 1 4 + 3 4  
2.2.1.2  Selective Catalytic Reduction (SCR) 
SCR is an exhaust gas treatment process in which NH3 is injected into the exhaust gas upstream of a 
catalyst bed. On the catalyst surface, NH3, NO, and NO2 react to form water and N2 in the same reaction as 
for SNCR technology. The presence of the catalyst promotes this reaction at a much lower temperature than 
that required for SNCR, typically between 480 and 800 °F.3  

2.2.1.3  Overfire Air (OFA) 
OFA is a type of staged combustion control, wherein the amount of combustion air introduced into the 
burner zone is limited. Additional combustion air is introduced after the burner zone through OFA ports. By 
spreading out the combustion, oxygen concentrations are limited in the lower portions of the boiler, thereby 
limiting the oxidation of fuel-bound nitrogen and the formation of fuel NOX. 

2.2.1.4  Burners Out of Service (BOOS) 
BOOS is a staged combustion technique which involves introducing additional natural gas at lower zones 
(fuel-rich zone) and additional air through registers of non-operating burners at higher zones to complete 
combustion. Note that by taking burners out of service the overall capacity of the emission unit is reduced. 

 
2 Air Pollution Control Cost Manual, Section 4, Chapter 1, Selective Non-Catalytic Reduction, NOX Control, April 2019, Pages 1-
9 to 1-11. 

3 Air Pollution Control Cost Manual, Section 4, Chapter 2, Selective Catalytic Reduction, NOX Control, June 2019, Section 2.2.2. 
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22.2.1.5  Low  NOX Burners (LNB) 
The principle of all LNB is the same: stepwise or staged combustion and localized exhaust gas recirculation 
at the flame. LNB are designed to control fuel and air mixing to create larger and more branched flames. 
Peak flame temperatures are reduced, resulting in less NOX formation.  

2.2.1.6  Flue Gas Recirculation (FGR) 
With this technology, cooled flue gas is recirculated back in with the combustion air and thus reduces the 
combustion temperature by lowering the oxygen content of the mix and absorbing heat from the flame. The 
lower temperature lowers the amount of thermal NOX that is created.  

2.2.2 Step 2: Eliminate Technically Infeasible Options for NOX Control 
Step 2 in a RACT top-down analysis is to eliminate the control options identified in Step 1 which are 
technically infeasible. The remaining technologies are then carried into Step 3. 

2.2.2.1  Selective Non-Catalytic Reduction (SNCR) 
SNCR requires a high but very specific temperature range (generally between 1,600 and 2,100 °F) and 
residence time at this temperature to be effective. Boilers 1, 2, and 6 operate with an exhaust temperature 
below 300 °F and Boilers 3 and 4 operate with an exhaust temperature below 400 °F.  
 
Due to the low exhaust temperature, SNCR is considered a technically infeasible control technology and 
therefore is not RACT. Therefore, further evaluation of the technology is not required. However, GSA has 
provided further analysis of economic feasibility for this control option for completeness as some NOX 
reduction may be achieved using SNCR. 

2.2.2.2  Selective Catalytic Reduction (SCR) 
The SCR process is temperature sensitive. Any exhaust gas temperature fluctuation reduces removal 
efficiency and upsets the NH3/NOX molar ratio. SCR also requires an optimum temperature range of 480 to 
800°F and fairly constant temperatures, or NOX removal efficiency will decrease.4  As stated above, Boilers 
1, 2, and 6 operate with an exhaust temperature below 300 °F and Boilers 3 and 4 operate with an exhaust 
temperature below 400 °F.  
 
Therefore, SCR would be ineffective at controlling NOX emissions and is not RACT. Therefore, further 
evaluation of the technology is not required. However, GSA has further analyzed the economic feasibility for 
this control option for completeness as some NOX reduction may be achieved using SCR.  

2.2.2.3  Overfire Air (OFA) 
Installing an overfire air system for NOX removal is not technically feasible for GSA’s boilers. OFA installation 
would require derating the boilers in order to modify the superheater tube bank to minimize changes in the 
heat absorption profile of the boilers.5 Additionally, the physical configuration and age of the boilers make 

 
4 Air Pollution Control Cost Manual, Section 4, Chapter 2, Selective Catalytic Reduction, NOX Control, June 2019, Section 2.2.2. 
5 Alternative Control Technologies Document, NOX Emissions from Utility Boilers, Section 5.3.2.2 Factors Affecting Performance 
(March 1994). 
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achieving adequate separation and mixing between the top row of burners and the OFA ports impossible.6 
Therefore, OFA is technically infeasible, and further evaluation of the technology is not required. 

22.2.2.4  Burners Out of Service (BOOS) 
BOOS for NOX removal is not technically feasible for GSA’s boilers. The physical configuration and age of the 
boilers are not amenable to the distortion of the fuel/air mixing pattern imposed by BOOS.7 Therefore, 
BOOS is technically infeasible, and further evaluation of the technology is not required. 

2.2.2.5  Flue Gas Recirculation (FGR) + Low  NOX Burners (LNB) 
FGR is a technically feasible option for lowering NOX emissions from GSA’s boilers. Since FGR would require 
replacement for the burners, more advanced LNB technology would be installed at the same time. All five 
boilers are equipped with LNB technology already. However, technology has improved, and the burners 
could be replaced with modern LNB burners with FGR that would emit NOX at a lower rate. Replacing the 
burners with newer LNB equipped with FGR is considered technically feasible and is therefore considered 
further in this analysis.  

2.2.3 Step 3: Rank Remaining Control Technologies by Control Effectiveness 
The third of the five steps in the top-down RACT analysis procedure is to rank remaining control 
technologies by control effectiveness. Table 2-2 compares the relative effectiveness of the technically 
feasible control technologies. 

Table 2-2. Ranking of Remaining Control Technologies 

Pollutant Control 
Technology 

Reference Estimated NOX 
Emission Factor 

NOX SCR 90% Control 0.007-0.017 lb/MMBtu 
 LNB + FGR Presumptive RACT Limit 0.05 lb/MMBtu 
 SNCR 50% Control 0.036-0.09 lb/MMBtu 

 

2.2.4 Step 4: Evaluate Most Effective Controls and Document Results 
In Step 4, the remaining control technologies, in order from most stringent control to least, are evaluated 
on the basis of economic, energy, and environmental considerations. 

2.2.4.1  SCR 
SCR has the highest control efficiency of the remaining control options, and therefore, according to the  
“top-down” approach, must be considered first. 
 
Although there are some concerns about the effectiveness of SCR due to exhaust temperatures, an analysis 
of the cost effectiveness of this control option is included here to show that it is also cost prohibitive. Based 
on a NOX control efficiency of 90%, the cost effectiveness for installing an SCR on GSA’s boilers is estimated 

 
6 Alternative Control Technologies Document, NOX Emissions from Utility Boilers, Section 5.1.2.2 Factors Affecting Performance 
(March 1994).  

7 Alternative Control Technologies Document, NOX Emissions from Utility Boilers, Section 2.4 Overview of Alternative Control 
Techniques (March 1994). 
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to be $34,095 to $129,132 per ton of NOX removed. Accordingly, installation of SCR on the boilers is not 
considered an economically feasible or technically feasible option. 

Costs were calculated based on EPA’s SCR Cost Calculation Spreadsheet .8 Detailed cost efficiency 
calculations for each boiler are presented in Appendix A. 

22.2.4.2 FGR + LNB 
FGR + LNB is technically feasible for each of GSA’s boilers. The capital cost, which includes all direct 
installation costs (such as piping and electrical) as well as indirect installation costs (such as engineering 
expenses and contractor fees), is based on an engineering estimate given on a per-boiler basis. 

An average operating cost was taken from Table 14 in the EPA technical bulletin “Nitrogen Oxides, Why and 
How They are Controlled” (EPA 456/F-99-006R, published November 1999) and updated to 2021 dollars 
using the Chemical Engineering Plant Cost Index (CEPCI). 

Based on a controlled emission rate of 0.05 lb/MMBtu to meet DOEE’s presumptive RACT limit, the cost 
effectiveness for each boiler is estimated to be $4,432 to $81,558 per ton of NOX removed, with Boiler 6 at 
the low end and Boiler 1 at the high end. In 2020, Boiler 6 was the most highly utilized boiler of the five 
boilers and only this boiler falls within the range of possibly being economically feasible although it is above 
the RACT cost feasibility threshold utilized in some states.9 This analysis demonstrates that the technology is 
cost effective on more highly utilized boilers. As described in Section 2.2.5, GSA has elected to install F R +
LNB on Boilers 1, 2, and 3 to have the greatest impact on overall steam capacity while remaining cost
effective. By installing LNB + FGR on Boilers 1, 2, and 3 and planning to utilize these boilers more once they
are equipped with more modern technology, the installation of FGR + LNB on Boilers 4 or 6 becomes
economically infeasible as NOX emissions should decrease based on lower utilization. Detailed cost efficiency
calculations for each boiler are presented in Appendix A.

2.2.4.3 SNCR 
Although GSA considers SNCR to be technically infeasible due to exhaust temperature, an analysis of the 
cost effectiveness of this control option is included to show that it is also cost prohibitive. Since FGR + LNB 
is chosen as RACT for Boilers 1, 2 and 3, this cost analysis is only provided for Boilers 4 and 6. Based on an 
estimated NOX control efficiency of 50%10, the cost effectiveness for either Boiler 4 or 6 is estimated to be 
$36,249 or $18,982 per ton of NOX removed, respectively. Accordingly, installation of SNCR on Boilers 4 or 6 
is not considered an economically feasible or technically feasible option. 

Costs were calculated based on EPA’s Air Pollution Control Cost Estimation Spreadsheets for Selective Non-
Catalytic Reduction (SNCR) .11 Detailed cost effectiveness calculations are presented in Appendix A. 

8 https://www.epa.gov/economic-and-cost-analysis-air-pollution-regulations/cost-reports-and-guidance-air-pollution 
9 87 FR 3437, January 24, 2022. 
10 EPA Air Pollution Control Technology Fact Sheet (EPA-452/F-03-031) for Selective Non-Catalytic Reduction (SNCR) 
11 https://www.epa.gov/economic-and-cost-analysis-air-pollution-regulations/cost-reports-and-guidance-air-pollution (updated 
3/19/2021) 
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2.2.5 Step 5: Select RACT 

22.2.5.1  Boiler 4  
As RACT, GSA will continue to employ good combustion practices, proper boiler operation, minimization of 
excess air, and tertiary staged air combustion for Boiler 4. In addition, Boiler 4 is currently equipped with 
LNB and will continue to utilize those burners. 
  
As discussed above, Boiler 4 is not capable of meeting the presumptive RACT limit and all possible control 
technologies are not technically or economically effective.  
 
For Boiler 4, GSA is proposing the limits remain at 0.20 lb/MMBtu (based on a 24-hour rolling average) 
when burning natural gas and 0.24 lb/MMBtu (based on a 24-hour rolling average) when burning fuel oil. 
Boiler 4 has not operated recently and as such, there is no data available from which to establish a lower 
limit.   
 
For Boiler 4, GSA will continue to monitor compliance with emission limits using existing CEMS. 
 

2.2.5.2  Boiler 6 
As RACT, GSA will continue to employ good combustion practices, proper boiler operation, minimization of 
excess air, and tertiary staged air combustion for Boiler 6. In addition, Boiler 6 is currently equipped with 
LNB and will continue to utilize those burners. 
  
As discussed above, Boiler 6 is not capable of meeting the presumptive RACT limit and all possible control 
technologies are not technically or economically effective.  
 
To establish a limit for Boiler 6, GSA performed an upper prediction limit (UPL) calculation, consistent with 
EPA’s methodology for setting emission limits for existing sources with monitoring data. GSA utilized 
continuous emissions monitoring systems (CEMS) data for 2019 through 2021 in this analysis to account for 
various operating scenarios including which operating load and fuel mix. Based on the UPL analysis, an 
appropriate limit would be 0.18 lb/MMBtu for Boiler 6. This UPL analysis is based on all CEMS data, 
regardless of fuel burned. The boiler operates predominantly on natural gas. As such, GSA proposes a limit 
of 0.18 lb/MMBtu (based on a 24-hour rolling average) when burning natural gas and to maintain the limit 
of 0.24 lb/MMBtu (based on a 24-hour rolling average) when burning fuel oil. 
 
Detailed UPL calculations are provided in Appendix B. 
 
For Boiler 6, GSA will continue to monitor compliance with emission limits using existing CEMS. 

2.2.5.3  Boilers 1, 2, and 3 
As RACT for Boilers 1, 2, and 3, GSA proposes to install modern LNBs capable of meeting the presumptive 
RACT limits in 20 DCMR 805.5(e). If needed to meet the limits, the burners may utilize FGR technology in 
addition to LNB. GSA is continuing engineering studies and will work with vendors to determine the specifics 
of the burner design. 
 
GSA has elected to replace the burners on Boilers 1, 2, and 3 to have the greatest effect on overall steam 
capacity. Boiler 4 has not operated in recent years due to steam demand and Boiler 6 has the newest 
burners of the five boilers and therefore is currently the most heavily utilized. The burners on Boiler 1, 2, 
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and 3 are older and more in need of an upgrade for operational purposes. Following the burner 
replacement, the boilers will meet the presumptive RACT emission limits. However, due to timing needed to 
procure funding and make the changes, GSA is unable to meet the limits by the default effective date and is 
requesting a site-specific compliance schedule. GSA plans to replace the burners on Boilers 1, 2, and 3 by 
the end of calendar year 2025. GSA believes this schedule will allow time to secure funding and parts and 
upgrade the burners while not impacting GSA’s ability to meet steam demand. Burner replacements will be 
made as quickly as possible and GSA will notify DOEE when the burners are replaced on each boiler. 
 
Permit application forms are presented in Appendix C. Until the upgrades can be made, Boilers 1, 2, and 3 
will meet the current permit limit 0.20 lb/MMBtu (based on a 24-hour rolling average) when burning natural 
gas and 0.24 lb/MMBtu (based on a 24-hour rolling average) when burning fuel oil. In all cases, GSA will 
continue to monitor compliance with emission limits using existing CEMS.  
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General Cost Analysis Information

Capital Recovery Factor Calculation 1
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For Oil Fired Industrial Boilers between 275 and 5,500 MMBTU/hour :

For Natural Gas Fired Industrial Boilers between 205 and 4,100 MMBTU/hour :

Total Capital Investment (TCI) = $7,147,246 in 2021 dollars

For Natural Gas Fired Industrial Boilers >4,100 MMBtu/hour:

Boiler 1 SCR Cost Calculations Cost Estimate

Total Capital Investment (TCI)

TCI for Oil and Natural Gas Boilers
For Oil and Natural Gas Fired Utility Boilers between 25MW and 500 MW:

TCI = 86,380 x (200/BMW )0.35 x BMW x ELEVF x RF
For Oil and Natural Gas Fired Utility Boilers >500 MW:

TCI = 62,680 x BMW x ELEVF x RF

TCI = 7,850 x (2,200/QB )
0.35 x QB x ELEVF x RF

TCI = 10,530 x (1,640/QB )
0.35 x QB x ELEVF x RF

For Oil Fired Industrial Boilers >5,500 MMBtu/hour:
TCI = 5,700 x QB x ELEVF x RF

TCI = 7,640 x QB x ELEVF x RF



Direct Annual Costs (DAC) = $145,209 in 2021 dollars
Indirect Annual Costs (IDAC) = $600,813 in 2021 dollars
Total annual costs (TAC) = DAC + IDAC $746,022 in 2021 dollars

Annual Maintenance Cost = 0.005 x TCI = $35,736 in 2021 dollars
Annual Reagent Cost = msol x Costreag x top = $10,578 in 2021 dollars
Annual Electricity Cost = P x Costelect x top = $75,110 in 2021 dollars
Annual Catalyst Replacement Cost = $23,784 in 2021 dollars

nscr x Volcat x (CCreplace/Rlayer) x FWF
Direct Annual Cost = $145,209 in 2021 dollars

Administrative Charges (AC) = 0.03 x (Operator Cost + 0.4 x Annual Maintenance Cost) = $2,589 in 2021 dollars
Capital Recovery Costs (CR)= CRF x TCI = $598,225 in 2021 dollars
Indirect Annual Cost (IDAC) = AC + CR = $600,813 in 2021 dollars

Total Annual Cost (TAC) = $746,022
NOx Removed = 13 tons/year
Cost Effectiveness = $56,389 per ton of NOx removed in 2021 dollars

per year in 2021 dollars

Annual Costs

Total Annual Cost (TAC)
TAC = Direct Annual Costs + Indirect Annual Costs

Direct Annual Costs (DAC)

DAC = (Annual Maintenance Cost) + (Annual Reagent Cost) + (Annual Electricity Cost) + (Annual Catalyst Cost)

Indirect Annual Cost (IDAC)
IDAC = Administrative Charges + Capital Recovery Costs

Cost Effectiveness

Cost Effectiveness = Total Annual Cost/ NOx Removed/year
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For Oil Fired Industrial Boilers between 275 and 5,500 MMBTU/hour :

For Natural Gas Fired Industrial Boilers between 205 and 4,100 MMBTU/hour :

Total Capital Investment (TCI) = $7,147,246 in 2021 dollars

TCI = 7,640 x QB x ELEVF x RF
For Natural Gas Fired Industrial Boilers >4,100 MMBtu/hour:

Boiler 2 SCR Cost Calculations Cost Estimate

Total Capital Investment (TCI)

TCI for Oil and Natural Gas Boilers
For Oil and Natural Gas Fired Utility Boilers between 25MW and 500 MW:

TCI = 86,380 x (200/BMW )0.35 x BMW x ELEVF x RF
For Oil and Natural Gas Fired Utility Boilers >500 MW:

TCI = 62,680 x BMW x ELEVF x RF

TCI = 7,850 x (2,200/QB )
0.35 x QB x ELEVF x RF

TCI = 10,530 x (1,640/QB )
0.35 x QB x ELEVF x RF

For Oil Fired Industrial Boilers >5,500 MMBtu/hour:
TCI = 5,700 x QB x ELEVF x RF



Direct Annual Costs (DAC) = $142,987 in 2021 dollars
Indirect Annual Costs (IDAC) = $600,813 in 2021 dollars
Total annual costs (TAC) = DAC + IDAC $743,800 in 2021 dollars

Annual Maintenance Cost = 0.005 x TCI = $35,736 in 2021 dollars
Annual Reagent Cost = msol x Costreag x top = $8,527 in 2021 dollars
Annual Electricity Cost = P x Costelect x top = $75,110 in 2021 dollars
Annual Catalyst Replacement Cost = $23,613 in 2021 dollars

nscr x Volcat x (CCreplace/Rlayer) x FWF
Direct Annual Cost = $142,987 in 2021 dollars

Administrative Charges (AC) = 0.03 x (Operator Cost + 0.4 x Annual Maintenance Cost) = $2,589 in 2021 dollars
Capital Recovery Costs (CR)= CRF x TCI = $598,225 in 2021 dollars
Indirect Annual Cost (IDAC) = AC + CR = $600,813 in 2021 dollars

Total Annual Cost (TAC) = $743,800
NOx Removed = 6 tons/year
Cost Effectiveness = $129,132 per ton of NOx removed in 2021 dollars

per year in 2021 dollars

Annual Costs

Total Annual Cost (TAC)
TAC = Direct Annual Costs + Indirect Annual Costs

Direct Annual Costs (DAC)

DAC = (Annual Maintenance Cost) + (Annual Reagent Cost) + (Annual Electricity Cost) + (Annual Catalyst Cost)

Indirect Annual Cost (IDAC)
IDAC = Administrative Charges + Capital Recovery Costs

Cost Effectiveness

Cost Effectiveness = Total Annual Cost/ NOx Removed/year
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For Oil Fired Industrial Boilers between 275 and 5,500 MMBTU/hour :

For Natural Gas Fired Industrial Boilers between 205 and 4,100 MMBTU/hour :

Total Capital Investment (TCI) = $7,147,246 in 2021 dollars

TCI = 7,640 x QB x ELEVF x RF
For Natural Gas Fired Industrial Boilers >4,100 MMBtu/hour:

Boiler 6 SCR Cost Calculations Cost Estimate

Total Capital Investment (TCI)

TCI for Oil and Natural Gas Boilers
For Oil and Natural Gas Fired Utility Boilers between 25MW and 500 MW:

TCI = 86,380 x (200/BMW )0.35 x BMW x ELEVF x RF
For Oil and Natural Gas Fired Utility Boilers >500 MW:

TCI = 62,680 x BMW x ELEVF x RF

TCI = 7,850 x (2,200/QB )
0.35 x QB x ELEVF x RF

TCI = 10,530 x (1,640/QB )
0.35 x QB x ELEVF x RF

For Oil Fired Industrial Boilers >5,500 MMBtu/hour:
TCI = 5,700 x QB x ELEVF x RF



Direct Annual Costs (DAC) = $141,769 in 2021 dollars
Indirect Annual Costs (IDAC) = $600,813 in 2021 dollars
Total annual costs (TAC) = DAC + IDAC $742,582 in 2021 dollars

Annual Maintenance Cost = 0.005 x TCI = $35,736 in 2021 dollars
Annual Reagent Cost = msol x Costreag x top = $7,403 in 2021 dollars
Annual Electricity Cost = P x Costelect x top = $75,110 in 2021 dollars
Annual Catalyst Replacement Cost = $23,520 in 2021 dollars

nscr x Volcat x (CCreplace/Rlayer) x FWF
Direct Annual Cost = $141,769 in 2021 dollars

Administrative Charges (AC) = 0.03 x (Operator Cost + 0.4 x Annual Maintenance Cost) = $2,589 in 2021 dollars
Capital Recovery Costs (CR)= CRF x TCI = $598,225 in 2021 dollars
Indirect Annual Cost (IDAC) = AC + CR = $600,813 in 2021 dollars

Total Annual Cost (TAC) = $742,582
NOx Removed = 22 tons/year
Cost Effectiveness = $34,095 per ton of NOx removed in 2021 dollars

per year in 2021 dollars

Annual Costs

Total Annual Cost (TAC)
TAC = Direct Annual Costs + Indirect Annual Costs

Direct Annual Costs (DAC)

DAC = (Annual Maintenance Cost) + (Annual Reagent Cost) + (Annual Electricity Cost) + (Annual Catalyst Cost)

Indirect Annual Cost (IDAC)
IDAC = Administrative Charges + Capital Recovery Costs

Cost Effectiveness

Cost Effectiveness = Total Annual Cost/ NOx Removed/year
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For Oil Fired Industrial Boilers between 275 and 5,500 MMBTU/hour :

For Natural Gas Fired Industrial Boilers between 205 and 4,100 MMBTU/hour :

Total Capital Investment (TCI) = $11,215,232 in 2021 dollars

For Natural Gas Fired Industrial Boilers >4,100 MMBtu/hour:

Boilers 3&4 SCR Cost Calculations Cost Estimate

Total Capital Investment (TCI)

TCI for Oil and Natural Gas Boilers
For Oil and Natural Gas Fired Utility Boilers between 25MW and 500 MW:

TCI = 86,380 x (200/BMW )0.35 x BMW x ELEVF x RF
For Oil and Natural Gas Fired Utility Boilers >500 MW:

TCI = 62,680 x BMW x ELEVF x RF

TCI = 7,850 x (2,200/QB )
0.35 x QB x ELEVF x RF

TCI = 10,530 x (1,640/QB )
0.35 x QB x ELEVF x RF

For Oil Fired Industrial Boilers >5,500 MMBtu/hour:
TCI = 5,700 x QB x ELEVF x RF

TCI = 7,640 x QB x ELEVF x RF



Direct Annual Costs (DAC) = $290,986 in 2021 dollars
Indirect Annual Costs (IDAC) = $941,548 in 2021 dollars
Total annual costs (TAC) = DAC + IDAC $1,232,534 in 2021 dollars

Annual Maintenance Cost = 0.005 x TCI = $56,076 in 2021 dollars
Annual Reagent Cost = msol x Costreag x top = $35,892 in 2021 dollars
Annual Electricity Cost = P x Costelect x top = $150,220 in 2021 dollars
Annual Catalyst Replacement Cost = $48,797 in 2021 dollars

nscr x Volcat x (CCreplace/Rlayer) x FWF
Direct Annual Cost = $290,986 in 2021 dollars

Administrative Charges (AC) = 0.03 x (Operator Cost + 0.4 x Annual Maintenance Cost) = $2,833 in 2021 dollars
Capital Recovery Costs (CR)= CRF x TCI = $938,715 in 2021 dollars
Indirect Annual Cost (IDAC) = AC + CR = $941,548 in 2021 dollars

Total Annual Cost (TAC) = $1,232,534
NOx Removed = 18 tons/year
Cost Effectiveness = $67,462 per ton of NOx removed in 2021 dollars

per year in 2021 dollars

Annual Costs

Total Annual Cost (TAC)
TAC = Direct Annual Costs + Indirect Annual Costs

Direct Annual Costs (DAC)

DAC = (Annual Maintenance Cost) + (Annual Reagent Cost) + (Annual Electricity Cost) + (Annual Catalyst Cost)

Indirect Annual Cost (IDAC)
IDAC = Administrative Charges + Capital Recovery Costs

Cost Effectiveness

Cost Effectiveness = Total Annual Cost/ NOx Removed/year
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For Fuel Oil and Natural Gas Fired Boilers:

Capital costs for the SNCR (SNCRcost) = $798,557 in 2021 dollars
Air Pre Heater Costs (APHcost)* = $0 in 2021 dollars
Balance of Plant Costs (BOPcost) = $1,202,870 in 2021 dollars
Total Capital Investment (TCI) = $2,601,856 in 2021 dollars

SNCR Capital Costs (SNCRcost) = $798,557 in 2021 dollars

Air Pre Heater Costs (APHcost) = $0 in 2021 dollars

For Coal Fired Industrial Boilers:

Balance of Plant Costs (BOPcost) = $1,202,870 in 2021 dollars

For Coal Fired Industrial Boilers:
APHcost = 69,000 x (0.1 x QB x HRF x CoalF)

0.78 x AHF x RF

#VALUE!

Balance of Plant Costs (BOPcost)
For Coal Fired Utility Boilers:

BOPcost = 320,000 x (BMW)
0.33 x (NOxRemoved/hr)0.12 x BTF x RF

For Fuel Oil and Natural Gas Fired Utility Boilers:
BOPcost = 213,000 x (BMW)

0.33 x (NOxRemoved/hr)0.12 x RF

BOPcost = 320,000 x (0.1 x QB)
0.33 x (NOxRemoved/hr)0.12 x BTF x RF

For Fuel Oil and Natural Gas Fired Industrial Boilers:
BOPcost = 213,000 x (QB/NPHR)

0.33 x (NOxRemoved/hr)0.12 x RF

APHcost = 69,000 x (BMW x HRF x CoalF)0.78 x AHF x RF

SNCR Capital Costs (SNCRcost)
For Coal Fired Utility Boilers:

SNCRcost = 220,000 x (BMW x HRF)0.42 x CoalF x BTF x ELEVF x RF
For Fuel Oil and Natural Gas Fired Utility Boilers:

SNCRcost = 147,000 x (BMW x HRF)0.42 x ELEVF x RF
For Coal Fired Industrial Boilers:

SNCRcost = 220,000 x (0.1 x QB x HRF)
0.42 x CoalF x BTF x ELEVF x RF

For Fuel Oil and Natural Gas Fired Industrial Boilers:
SNCRcost = 147,000 x ((QB/NPHR)x HRF)

0.42 x ELEVF x RF

Air Pre Heater Costs (APHcost)*
For Coal Fired Utility Boilers:

#VALUE!

Boiler 6 SNCR Cost Calculations Cost Estimate

Total Capital Investment (TCI)

For Coal Fired Boilers:
TCI = 1.3 x (SNCRcost + APHcost + BOPcost)

TCI = 1.3 x (SNCRcost + BOPcost)



Direct Annual Costs (DAC) = $49,499 in 2021 dollars
Indirect Annual Costs (IDAC) = $180,179 in 2021 dollars
Total annual costs (TAC) = DAC + IDAC $229,678 in 2021 dollars

Annual Maintenance Cost = 0.015 x TCI = $39,028 in 2021 dollars
Annual Reagent Cost = qsol x Costreag x top = $8,225 in 2021 dollars
Annual Electricity Cost = P x Costelect x top = $629 in 2021 dollars
Annual Water Cost = qwater x Costwater x top = $200 in 2021 dollars
Additional Fuel Cost = Fuel x Costfuel x top = $1,417 in 2021 dollars
Additional Ash Cost = Ash x Costash x top x (1/2000) = $0 in 2021 dollars
Direct Annual Cost = $49,499 in 2021 dollars

Administrative Charges (AC) = 0.03 x Annual Maintenance Cost = $1,171 in 2021 dollars
Capital Recovery Costs (CR)= CRF x TCI = $179,008 in 2021 dollars
Indirect Annual Cost (IDAC) = AC + CR = $180,179 in 2021 dollars

Total Annual Cost (TAC) = $229,678
NOx Removed = 12 tons/year
Cost Effectiveness = $18,982 per ton of NOx removed in 2021 dollars

Cost Effectiveness

Cost Effectiveness = Total Annual Cost/ NOx Removed/year

per year in 2021 dollars

Total Annual Cost (TAC)
TAC = Direct Annual Costs + Indirect Annual Costs

Direct Annual Costs (DAC)
DAC = (Annual Maintenance Cost) + (Annual Reagent Cost) + (Annual Electricity Cost) + (Annual Water Cost) + (Annual Fuel

Cost) + (Annual Ash Cost)

Indirect Annual Cost (IDAC)
IDAC = Administrative Charges + Capital Recovery Costs

Annual Costs
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For Fuel Oil and Natural Gas Fired Boilers:

Capital costs for the SNCR (SNCRcost) = $1,068,412 in 2021 dollars
Air Pre Heater Costs (APHcost)* = $0 in 2021 dollars
Balance of Plant Costs (BOPcost) = $1,827,387 in 2021 dollars
Total Capital Investment (TCI) = $3,764,539 in 2021 dollars

SNCR Capital Costs (SNCRcost) = $1,068,412 in 2021 dollars

Air Pre Heater Costs (APHcost) = $0 in 2021 dollars

For Coal Fired Industrial Boilers:

Balance of Plant Costs (BOPcost) = $1,827,387 in 2021 dollars

#VALUE!

Boiler 4 SNCR Cost Calculations Cost Estimate

Total Capital Investment (TCI)

For Coal Fired Boilers:
TCI = 1.3 x (SNCRcost + APHcost + BOPcost)

TCI = 1.3 x (SNCRcost + BOPcost)

APHcost = 69,000 x (BMW x HRF x CoalF)0.78 x AHF x RF

SNCR Capital Costs (SNCRcost)
For Coal Fired Utility Boilers:

SNCRcost = 220,000 x (BMW x HRF)0.42 x CoalF x BTF x ELEVF x RF
For Fuel Oil and Natural Gas Fired Utility Boilers:

SNCRcost = 147,000 x (BMW x HRF)0.42 x ELEVF x RF
For Coal Fired Industrial Boilers:

SNCRcost = 220,000 x (0.1 x QB x HRF)
0.42 x CoalF x BTF x ELEVF x RF

For Fuel Oil and Natural Gas Fired Industrial Boilers:
SNCRcost = 147,000 x ((QB/NPHR)x HRF)

0.42 x ELEVF x RF

Air Pre Heater Costs (APHcost)*
For Coal Fired Utility Boilers:

For Coal Fired Industrial Boilers:
APHcost = 69,000 x (0.1 x QB x HRF x CoalF)

0.78 x AHF x RF

#VALUE!

Balance of Plant Costs (BOPcost)
For Coal Fired Utility Boilers:

BOPcost = 320,000 x (BMW)
0.33 x (NOxRemoved/hr)0.12 x BTF x RF

For Fuel Oil and Natural Gas Fired Utility Boilers:
BOPcost = 213,000 x (BMW)

0.33 x (NOxRemoved/hr)0.12 x RF

BOPcost = 320,000 x (0.1 x QB)
0.33 x (NOxRemoved/hr)0.12 x BTF x RF

For Fuel Oil and Natural Gas Fired Industrial Boilers:
BOPcost = 213,000 x (QB/NPHR)

0.33 x (NOxRemoved/hr)0.12 x RF



Direct Annual Costs (DAC) = $107,237 in 2021 dollars
Indirect Annual Costs (IDAC) = $260,694 in 2021 dollars
Total annual costs (TAC) = DAC + IDAC $367,932 in 2021 dollars

Annual Maintenance Cost = 0.015 x TCI = $56,468 in 2021 dollars
Annual Reagent Cost = qsol x Costreag x top = $39,880 in 2021 dollars
Annual Electricity Cost = P x Costelect x top = $3,052 in 2021 dollars
Annual Water Cost = qwater x Costwater x top = $967 in 2021 dollars
Additional Fuel Cost = Fuel x Costfuel x top = $6,869 in 2021 dollars
Additional Ash Cost = Ash x Costash x top x (1/2000) = $0 in 2021 dollars
Direct Annual Cost = $107,237 in 2021 dollars

Administrative Charges (AC) = 0.03 x Annual Maintenance Cost = $1,694 in 2021 dollars
Capital Recovery Costs (CR)= CRF x TCI = $259,000 in 2021 dollars
Indirect Annual Cost (IDAC) = AC + CR = $260,694 in 2021 dollars

Total Annual Cost (TAC) = $367,932
NOx Removed = 10 tons/year
Cost Effectiveness = $36,249 per ton of NOx removed in 2021 dollars

Annual Costs

Cost Effectiveness

Cost Effectiveness = Total Annual Cost/ NOx Removed/year

per year in 2021 dollars

Total Annual Cost (TAC)
TAC = Direct Annual Costs + Indirect Annual Costs

Direct Annual Costs (DAC)
DAC = (Annual Maintenance Cost) + (Annual Reagent Cost) + (Annual Electricity Cost) + (Annual Water Cost) + (Annual Fuel

Cost) + (Annual Ash Cost)

Indirect Annual Cost (IDAC)
IDAC = Administrative Charges + Capital Recovery Costs



 

GSA / Alternative NOX RACT 
Trinity Consultants  

APPENDIX B. UPL CALCULATIONS 
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distribution of Z
Normal
distribution

z z

0.101 379.1826 1.058749

5 =f(a) 7473.893 1.48672E 06 0.011111583
1 4.899 6801.288 2.45094E 06 0.016669547
2 4.798 6172.764 3.9995E 06 0.024687987
3 4.697 5586.444 6.46025E 06 0.036089804
4 4.596 5040.487 1.03291E 05 0.052063637
5 4.495 4533.095 1.63472E 05 0.074103627
6 4.394 4062.507 2.56093E 05 0.104037797
7 4.293 3627.001 3.97118E 05 0.144034613
8 4.192 3224.895 6.09553E 05 0.196574277
9 4.091 2854.545 9.26132E 05 0.264368543

10 3.99 2514.349 0.000139285 0.35021098
11 3.889 2202.739 0.000207351 0.456739533
12 3.788 1918.192 0.000305546 0.586095724
13 3.687 1659.22 0.000445674 0.739471037
14 3.586 1424.376 0.000643469 0.916541707
15 3.485 1212.251 0.000919619 1.114808799
16 3.384 1021.476 0.001300942 1.328881007
17 3.283 850.7212 0.001821704 1.549762065
18 3.182 698.6957 0.002525035 1.764230879
19 3.081 564.1477 0.003464389 1.954427143
20 2.98 445.8646 0.004704958 2.097773833
21 2.879 342.6727 0.006324913 2.167375214
22 2.778 253.4379 0.008416337 2.133019278
23 2.677 177.065 0.011085658 1.962882057
24 2.576 112.4978 0.014453386 1.625974838
25 2.475 58.71961 0.018652949 1.095293874
26 2.374 14.75254 0.023828414 0.351529672
27 2.273 20.342 0.030130931 0.61292217
28 2.172 47.4633 0.03771375 1.7900208
29 2.071 67.4719 0.046725789 3.15267921
30 1.97 81.1889 0.057303789 4.65243002
31 1.869 89.3962 0.069563239 6.21868852
32 1.768 92.8368 0.083588399 7.76007579
33 1.667 92.2143 0.099421884 9.16811878
34 1.566 88.1934 0.117054396 10.3234234
35 1.465 81.3995 0.136415346 11.104136
36 1.364 72.4188 0.157365126 11.3961966
37 1.263 61.7986 0.179689839 11.1045793
38 1.162 50.0468 0.203099244 10.164464
39 1.061 37.6322 0.227228529 8.55111903
40 0.96 24.9847 0.251644341 6.28725188
41 0.859 12.4946 0.275855243 3.44671195
42 0.758 0.51355 0.299326439 0.15372026
43 0.657 10.64632 0.321498297 3.422772278
44 0.556 20.71185 0.341807853 7.07947128
45 0.455 29.44906 0.359712192 10.59318509
46 0.354 36.66312 0.37471238 13.73812563
47 0.253 42.19835 0.386376486 16.3044508
48 0.152 45.93821 0.394360216 18.11620126
49 0.051 47.80529 0.398423793 19.04676644
50 0.05 47.76136 0.398443914 19.03022435
51 0.151 45.80731 0.394419966 18.06731829
52 0.252 41.98318 0.386474058 16.22541098
53 0.353 36.36816 0.374844865 13.63241971
54 0.454 29.08059 0.359875719 10.46539873
55 0.555 20.27794 0.34199778 6.935011525
56 0.656 10.15685 0.32170943 3.267552903
57 0.757 1.04693 0.299553264 0.31361153
58 0.858 13.0585 0.276092166 3.60534072
59 0.959 25.5637 0.25188591 6.43913675
60 1.06 38.2094 0.227469632 8.69148485
61 1.161 50.6033 0.203335281 10.2894343
62 1.262 62.3138 0.17991684 11.2112999
63 1.363 72.8703 0.157579839 11.4828864
64 1.464 81.763 0.136615273 11.1700695
65 1.565 88.4429 0.117237788 10.3688513
66 1.666 92.322 0.099587708 9.19414038
67 1.767 92.7731 0.083736272 7.76847516
68 1.868 89.1298 0.069693339 6.2117516
69 1.969 80.6865 0.05741676 4.63275667
70 2.07 66.6986 0.046822635 3.1230038
71 2.171 46.3823 0.037795734 1.75305213
72 2.272 18.9146 0.030199481 0.57121055
73 2.373 16.56659 0.023885038 0.395693675
74 2.474 60.96249 0.018699163 1.139947573
75 2.575 115.2135 0.014490659 1.6695198
76 2.676 180.2992 0.011115369 2.004092168
77 2.777 257.2382 0.008439746 2.171025446
78 2.878 347.0884 0.006343145 2.201632456
79 2.979 450.9468 0.004718997 2.128016614
80 3.08 569.9495 0.003475077 1.980618494
81 3.181 705.2717 0.002533081 1.786510059
82 3.282 858.1278 0.001827693 1.568394564
83 3.383 1029.771 0.001305351 1.34421362
84 3.484 1221.495 0.000922829 1.127231458
85 3.585 1434.631 0.00064578 0.926456842
86 3.686 1670.55 0.00044732 0.747270474
87 3.787 1930.663 0.000306705 0.592144589
88 3.888 2216.417 0.000208159 0.46136624
89 3.989 2529.303 0.000139842 0.353702223
90 4.09 2870.847 9.29928E 05 0.266968131
91 4.191 3242.617 6.12113E 05 0.198484741
92 4.292 3646.218 3.98826E 05 0.145420619
93 4.393 4083.294 2.5722E 05 0.105030587
94 4.494 4555.531 1.64209E 05 0.074805858
95 4.595 5064.652 1.03767E 05 0.052554196
96 4.696 5612.419 6.49066E 06 0.036428294
97 4.797 6200.633 4.01874E 06 0.02491871
98 4.898 6831.136 2.46298E 06 0.016824918
99 4.999 7505.807 1.49417E 06 0.011214959
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Absolute values
Cumulative normalization

0.011111583 0.000561135 0.000561135 1.27639E 05
0.016669547 0.001683624 0.002244759 5.10604E 05
0.024687987 0.002493487 0.004738246 0.000107778
0.036089804 0.00364507 0.008383316 0.000190691
0.052063637 0.005258427 0.013641743 0.000310302
0.074103627 0.007484466 0.02112621 0.000480547
0.104037797 0.010507818 0.031634027 0.000719563
0.144034613 0.014547496 0.046181523 0.001050468
0.196574277 0.019854002 0.066035525 0.001502077
0.264368543 0.026701223 0.092736748 0.002109436
0.35021098 0.035371309 0.128108057 0.002914009

0.456739533 0.046130693 0.17423875 0.003963321
0.586095724 0.059195668 0.233434418 0.005309815
0.739471037 0.074686575 0.308120993 0.007008672
0.916541707 0.092570712 0.400691705 0.009114331
1.114808799 0.112595689 0.513287394 0.011675489
1.328881007 0.134216982 0.647504375 0.014728454
1.549762065 0.156525969 0.804030344 0.018288871
1.764230879 0.178187319 0.982217663 0.022342008
1.954427143 0.197397141 1.179614804 0.026832101
2.097773833 0.211875157 1.391489961 0.031651518
2.167375214 0.218904897 1.610394858 0.036630837
2.133019278 0.215434947 1.825829805 0.041531227
1.962882057 0.198251088 2.024080893 0.046040744
1.625974838 0.164223459 2.188304351 0.049776252
1.095293874 0.110624681 2.298929033 0.052292576
0.351529672 0.035504497 2.33443353 0.053100178
0.612922167 0.061905139 2.396338668 0.054508303

1.7900208 0.180792101 2.577130769 0.05862069
3.152679212 0.3184206 2.89555137 0.065863642
4.65243002 0.469895432 3.365446802 0.076552116

6.218688521 0.628087541 3.993534342 0.090838905
7.760075793 0.783767655 4.777301997 0.108666871
9.168118779 0.925979997 5.703281994 0.12972967
10.32342339 1.042665762 6.745947756 0.15344666
11.10413605 1.121517741 7.867465497 0.178957257
11.39619656 1.151015853 9.01848135 0.205138832
11.10457926 1.121562505 10.14004385 0.230650447
10.16446395 1.026610859 11.16665471 0.254002245
8.551119029 0.863663022 12.03031774 0.273647551
6.287251883 0.63501244 12.66533018 0.288091857
3.446711952 0.348117907 13.01344808 0.296010319
0.153720258 0.015525746 13.02897383 0.296363476
3.422772278 0.3457 13.37467383 0.304226939
7.07947128 0.715026599 14.08970043 0.320491287

10.59318509 1.069911694 15.15961212 0.344828027
13.73812563 1.387550689 16.54716281 0.37638994
16.3044508 1.646749531 18.19391234 0.413847719

18.11620126 1.829736327 20.02364867 0.455467805
19.04676644 1.92372341 21.94737208 0.499225768
19.03022435 1.92205266 23.86942474 0.542945728
18.06731829 1.824799148 25.69422389 0.58445351
16.22541098 1.638766509 27.3329904 0.621729703
13.63241971 1.376874391 28.70986479 0.653048768
10.46539873 1.057005271 29.76687006 0.677091932
6.935011525 0.700436164 30.46730622 0.693024399
3.267552903 0.330022843 30.79732907 0.700531262
0.313611526 0.031674764 30.82900383 0.701251752
3.605340716 0.364139412 31.19314324 0.709534647
6.439136754 0.650352812 31.84349605 0.724327893
8.691484847 0.87783997 32.72133602 0.744295675
10.28943435 1.039232869 33.76056889 0.767934579
11.21129989 1.132341289 34.89291018 0.793691373
11.48288639 1.159771525 36.05268171 0.82007211
11.17006946 1.128177016 37.18085872 0.845734181
10.36885131 1.047253983 38.22811271 0.869555538
9.194140377 0.928608178 39.15672088 0.890678118
7.76847516 0.784615991 39.94133687 0.908525381

6.211751596 0.627386911 40.56872379 0.922796234
4.632756666 0.467908423 41.03663221 0.93343951
3.123003799 0.315423384 41.35205559 0.940614286
1.753052129 0.177058265 41.52911386 0.944641741
0.571210546 0.057692265 41.58680612 0.945954038
0.395693675 0.039965061 41.62677118 0.946863103
1.139947573 0.115134705 41.74190589 0.949482013

1.6695198 0.1686215 41.91052739 0.953317561
2.004092168 0.202413309 42.1129407 0.957921755
2.171025446 0.21927357 42.33221427 0.96290946
2.201632456 0.222364878 42.55457915 0.967967481
2.128016614 0.214929678 42.76950882 0.972856378
1.980618494 0.200042468 42.96955129 0.977406642
1.786510059 0.180437516 43.14998881 0.981510963
1.568394564 0.158407851 43.30839666 0.985114186
1.34421362 0.135765576 43.44416223 0.988202377

1.127231458 0.113850377 43.55801261 0.990792074
0.926456842 0.093572141 43.65158475 0.992920512
0.747270474 0.075474318 43.72705907 0.994637288
0.592144589 0.059806603 43.78686567 0.995997679
0.46136624 0.04659799 43.83346366 0.99705762

0.353702223 0.035723924 43.86918759 0.997870214
0.266968131 0.026963781 43.89615137 0.998483545
0.198484741 0.020046959 43.91619833 0.998939544
0.145420619 0.014687483 43.93088581 0.999273632
0.105030587 0.010608089 43.9414939 0.999514929
0.074805858 0.007555392 43.94904929 0.999686788
0.052554196 0.005307974 43.95435727 0.999807526
0.036428294 0.003679258 43.95803652 0.999891216
0.02491871 0.00251679 43.96055331 0.999948464

0.016824918 0.001699317 43.96225263 0.999987117
0.011214959 0.000566355 43.96281899 1

2218.343352
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APPENDIX C. PERMIT APPLICATION FORMS 

 



GOVERNMENT OF THE DISTRICT OF COLUMBIA 
Department of Energy and Environment 

 
 

                             1200 First Street NE, 5th Floor, Washington, DC 20002 | (202) 535-2600 | doee.dc.gov  

APPLICATION FOR PERMIT TO CONSTRUCT/OPERATE  
A BOILER OR OTHER EXTERNAL COMBUSTION EQUIPMENT  

I. Facility and Applicant Information 

1. ________________________________________________________________________ 
Full Legal Name of Applicant/Organization 

2. ________________________________________________________________________ 
Type of Organization 

3. ________________________________________________________________________ 
Name of Owner(s) or Principal Partner(s) of Above Organization 

4. ________________________________________________________________________ 
Mailing Address of Applicant (No., Street, City, State, Zip) 

5. ________________________________________________________________________ 
Street Address of Facility (if different from Mailing Address) 

6. Owner/Responsible Official Name:  __________________________________________ 

Owner/Responsible Official Title:  ___________________________________________ 

Phone No. _______________________ E-mail: ________________________________ 

7. Contact Person: __________________________________________________________ 

Contact Person Title: ______________________________________________________ 

Phone No. _______________________ E-mail: _________________________________ 

8. Type of Project:  New Construction           Renewal 

Initial Permitting of Existing Source      Change Owner/Transfer of Existing Permit 
Note that replacement of an existing source is considered “New Construction”.

Before completing this application: Be advised that in most cases fuel burning equipment
having a capacity of five million (5,000,000) or fewer BTUs per hour of heat input and which
uses for fuel only gaseous fuels or distillate oils does not require a permit, provided the source 
does not trigger major source Non-attainment New Source Review (NNSR). If this is your 
situation, you need not complete this application.  However if you are installing multiple units
and/or other types of units as part of a project, you are advised to calculate the facility-wide 
emissions to ensure NNSR is not triggered. If you need assistance, please call (202) 535-1747
for more information.

U.S. General Services Administration (GSA)

Heating and Refrigeration Plant

United States Government

13th and C Streets, SW, Washington, DC 20407

Central Heating and Refrigeration Plant, 325 13th Street, SW, Washington, DC 20228

George M. Korvah
Environmental Manager

202-690-9719 george.korvah@gsa.gov
George M. Korvah

Environmental Manager
202-690-9719 george.korvah@gsa.gov



Application for Permit to Construct/Operate a Boiler or Other External Combustion 
Equipment 
Page 2 
 

9. For renewal or transfer, provide the existing permit number and expiration date:

________________________________________________________________________ 

10. Describe the facility at which this equipment will be located:

________________________________________________________________________ 

11. Primary industrial codes for the major activity at this location : 

 SIC: _______________ NAICS: _______________   
    

II. General Equipment Information 

1. Equipment Name/Identification: _____________________________________________ 

2. Manufacturing Information: 

       
Boiler Order Date Boiler Manufacture Date Boiler Model Number 

 (if available) 
    

Boiler Serial Number  
(if available) 

3. Primary fuel burned in this unit: Check one:  

  Natural Gas   LPG     Diesel Fuel    No. 2 Fuel Oil    Other_____________ 

Heat input rating on primary fuel (MMBTU/hr): ____________________ 

Rated fuel consumption rate (per hour): _________________________Specify units  

Maximum quantity/year: ____________________________ Specify units
  

4.  Secondary fuel burned in this unit (if applicable): Check one:  

  Natural Gas   LPG     Diesel Fuel    No. 2 Fuel Oil     Other____________ 

Heat input rating on secondary fuel (MMBTU/hr): __________________ 

Rated fuel consumption rate (per hour): _________________________Specify units  

Maximum quantity/year: ____________________________ Specify units 

steam and chilled water plant

4961 221330

Boiler 1

last modification 2004 COEN DAF-30

250
~0.25 MMscf/hr

2,150 MMscf

250
~1,800 gal/hr

4,435,035 gal/yr (combined limit for all boilers)



Application for Permit to Construct/Operate a Boiler or Other External Combustion 
Equipment
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Is the applicant requesting a limitation on the operation of the unit on secondary fuel to 
only be used in cases of primary gaseous fuel interruption/curtailment plus up to 48 hours 
per calendar year for periodic testing, maintenance, or operator training on liquid fuel to 
avoid applicability of 40 CFR 63, Subpart JJJJJJ or to limit applicability of 40 CFR 63, 
Subpart DDDDD? Yes   No

5. Does the unit simultaneously fire multiple fuels? Yes   No

6. Fuel oil properties, if applicable:

 Maximum Sulfur Content (%): ________  Heat Content (BTU/fuel unit): _____________ 

7. Type of oil burner, if applicable 

 Steam atomization    Air atomization      Pressure or Gun type     

  Other _______________________________________________ 

8.  Boiler type:  Fire tube     Water tube   Other_____________________________ 

9. Furnace volume (ft3):     

10. Describe any gas cleaning or emission control device(s) on this unit (attach specifications 
as appropriate):

________________________________________________________________________ 

11. Estimated efficiency of control device (if applicable): ____ % for __________ (pollutant) 

12. Stack height above ground:    ft Inner diameter at exit:   ft

Exit gas volumetric rate:     cfm Gas temperature at exit:   F 

Distance of stack from nearest property boundary:   ft  

Exit gas velocity: __________ ft/s Exit gas moisture content: ______ % 
  
Exit gas volume through stack: ____________ acfm 

Describe the location and surroundings of the stack outlet:   

_______________________________________________________________________ 

13. Date construction/installation of unit began or is planned to begin:       

14. Date construction/installation of unit completed (if applicable):        

0.05 1,020 Btu/scf

No add-on controls, burners to be replaced with LNB and possible FGR. Specs will be provided when available.

130 9
118,635 acfm 287

30 NA
118,635

TBD
by 12/31/24
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III. Emissions 

1. Please complete the following “Potential to Emit” table (except as noted below):

Note: It is acceptable to provide calculations in an alternate format as an attachment to 
this application.  Please ensure that any submittal provides sufficient information to 
allow the application reviewer to reproduce the calculations from the source material. 
Please also ensure that any alternative submittal provides substantially the same 
information requested in the following table. 

If potential emissions are provided in an attachment, please check the following box: 

Table: Potential to Emit1

Pollutant
Emission 
Factor2

Units of 
Emission 
Factor3

Emission 
Rate 

(lb/hr)

Maximum 
Uncontrolled 

Emissions 
(Ton/yr)

Emission 
Control

Efficiency4

(%)

Maximum 
Controlled 
Potential 
Emissions
(Ton/yr)5

NOx

SOx

VOC

CO

PM Total6

PM10 (if 
necessary)7

1 “Potential to Emit” is the maximum capacity of a stationary source to emit a pollutant under its physical and operational 
design.  Any physical or operational limitation on the capacity of the source to emit a pollutant, including air pollution 
control equipment and restrictions on hours of operation or on the type or amount of material combusted, stored, or 
processed, shall be treated as part of its design only if the limitation or the effect it would have on emissions is enforceable 
as a practical matter.  Secondary emissions do not count in determining the potential to emit of a stationary source. [20 
DCMR § 199] 
2 The emission factor should reflect the maximum emissions expected from the unit when operating properly. 
3 Examples of commonly used units are lb/million BTU of heat input, fuel usage rate, and heat content of the fuel. 
4 If this information is unknown, or no air pollution control equipment is installed, indicate “Not Applicable or N/A”.
5 See Section IV.3 of this application for additional requirements if these values exceed certain regulatory thresholds. 
6 PM Total includes both filterable and condensable particulate matter fractions. 
7 PM10 (filterable plus condensable) only needs to be reported on this form if PM total maximum controlled potential 
emissions equals or exceeds 5 tons per year. 

Cite the source(s) and Basis of the emission factors and on a separate page include sample 
calculations:

__________________________________________________________________________ See attached
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2. Emergency Episode Procedures:  How do you intend to comply with the requirements for 
reduced emissions during an air pollution episode (see 20 DCMR §401)? 

Alert: __________________________________________________________________ 

Warning: _______________________________________________________________ 

Emergency: _____________________________________________________________ 

3. Are you requesting any additional special operating limitations, such as limits on your
potential to emit?  Yes   No   If so, please describe:

________________________________________________________________________ 

IV. Notes and Required Attachments 

1. Please attach a printed copy of any spreadsheet of calculations used in this application. 
The assigned permit writer may require submittal of the electronic version of the 
spreadsheet to review calculations. 

2. Please attach a copy of the manufacturer’s specifications for the unit and any other 
appropriate supporting documentation, including the basis for manufacturer-specified 
emission factors. 

3. If “Maximum Controlled Potential Emissions” in the table in Condition III.1 equals or 
exceeds the following thresholds (without netting), take the actions specified: 

Pollutant Threshold (tons/year) Action
CO 100

Prepare an applicability 
analysis pursuant to 20 DCMR 
§204 and, where applicable, a 
plan to comply.

NOx 25
VOC 25
SO2 40
PM10 15
PM2.5 10
Any other pollutant and associated threshold specified 
in the definition of “significant” in 20 DCMR §299
VOC

5

Prepare a “Minor New Source
Review (NSR) Supplemental 
Permit Application” found at
https://doee.dc.gov/publication/
ch2applications

NOx

SO2

PM10
PM2.5
Aggregate of HAPS listed in 
§112 of the Clean Air Act
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4. AQD may require submission of additional information beyond what is requested on this 
form if needed to evaluate regulatory applicability. If you are aware of complex 
regulatory issues related to this project, AQD recommends that you proactively attach a 
regulatory review document to explain your understanding of the applicability of any 
relevant regulations. This is likely to simplify and thereby hasten review of the 
application.

5. Deviations from submitted plans and specifications are not permissible without securing 
formal approval from AQD via an application update request and re-approval, if already 
approved.   

6. Please attach a copy of a recent “Certificate of Clean Hands” which can be obtained from 
mytax.dc.gov. 

7. The complete application and applicable supporting documentation must be submitted to 
the following address: 

Branch Chief, Air Quality Permitting Branch
Department of Energy and Environment
1200 First Street NE, 5th Floor  
Washington DC 20002

V. Applicant Certification:

Report Fraud, Waste, Abuse, and Mismanagement to the District of Columbia Office of the Inspector General.  
Confidential Toll Free Hotline: 1-800-521-1639 or 202-724-TIPS (8477). Email: hotline.oig@dc.gov

 
I hereby certify, under penalty of D.C. Official Code § 8-101.05e, that I am authorized to submit this 
application on behalf of the applicant and that the statements contained herein are true and correct to the 
best of my knowledge. I further certify that all attached information and previously submitted information 
referenced in this application remains true, correct, and current, to the best of my knowledge.

Authorized Signature:

              
Owner/Responsible Official Signature       Print Name and Title                             Date

              
Mailing Address of Owner/Responsible Official if Different From I.4 above

George Korvah, Environmental Manager

same as above

GEORGE KORVAH
Digitally signed by GEORGE 
KORVAH 
Date: 2022.03.01 08:34:56 -05'00'



GOVERNMENT OF THE DISTRICT OF COLUMBIA 
Department of Energy and Environment 

 
 

                             1200 First Street NE, 5th Floor, Washington, DC 20002 | (202) 535-2600 | doee.dc.gov  

APPLICATION FOR PERMIT TO CONSTRUCT/OPERATE  
A BOILER OR OTHER EXTERNAL COMBUSTION EQUIPMENT  

I. Facility and Applicant Information 

1. ________________________________________________________________________ 
Full Legal Name of Applicant/Organization 

2. ________________________________________________________________________ 
Type of Organization 

3. ________________________________________________________________________ 
Name of Owner(s) or Principal Partner(s) of Above Organization 

4. ________________________________________________________________________ 
Mailing Address of Applicant (No., Street, City, State, Zip) 

5. ________________________________________________________________________ 
Street Address of Facility (if different from Mailing Address) 

6. Owner/Responsible Official Name:  __________________________________________ 

Owner/Responsible Official Title:  ___________________________________________ 

Phone No. _______________________ E-mail: ________________________________ 

7. Contact Person: __________________________________________________________ 

Contact Person Title: ______________________________________________________ 

Phone No. _______________________ E-mail: _________________________________ 

8. Type of Project:  New Construction           Renewal 

Initial Permitting of Existing Source      Change Owner/Transfer of Existing Permit 
Note that replacement of an existing source is considered “New Construction”.

Before completing this application: Be advised that in most cases fuel burning equipment
having a capacity of five million (5,000,000) or fewer BTUs per hour of heat input and which
uses for fuel only gaseous fuels or distillate oils does not require a permit, provided the source 
does not trigger major source Non-attainment New Source Review (NNSR). If this is your 
situation, you need not complete this application.  However if you are installing multiple units
and/or other types of units as part of a project, you are advised to calculate the facility-wide 
emissions to ensure NNSR is not triggered. If you need assistance, please call (202) 535-1747
for more information.

U.S. General Services Administration (GSA)

Heating and Refrigeration Plant

United States Government

13th and C Streets, SW, Washington, DC 20407

Central Heating and Refrigeration Plant, 325 13th Street, SW, Washington, DC 20228

George M. Korvah
Environmental Manager

202-690-9719 george.korvah@gsa.gov
George M. Korvah

Environmental Manager
202-690-9719 george.korvah@gsa.gov
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9. For renewal or transfer, provide the existing permit number and expiration date:

________________________________________________________________________ 

10. Describe the facility at which this equipment will be located:

________________________________________________________________________ 

11. Primary industrial codes for the major activity at this location : 

 SIC: _______________ NAICS: _______________   
    

II. General Equipment Information 

1. Equipment Name/Identification: _____________________________________________ 

2. Manufacturing Information: 

       
Boiler Order Date Boiler Manufacture Date Boiler Model Number 

 (if available) 
    

Boiler Serial Number  
(if available) 

3. Primary fuel burned in this unit: Check one:  

  Natural Gas   LPG     Diesel Fuel    No. 2 Fuel Oil    Other_____________ 

Heat input rating on primary fuel (MMBTU/hr): ____________________ 

Rated fuel consumption rate (per hour): _________________________Specify units  

Maximum quantity/year: ____________________________ Specify units
  

4.  Secondary fuel burned in this unit (if applicable): Check one:  

  Natural Gas   LPG     Diesel Fuel    No. 2 Fuel Oil     Other____________ 

Heat input rating on secondary fuel (MMBTU/hr): __________________ 

Rated fuel consumption rate (per hour): _________________________Specify units  

Maximum quantity/year: ____________________________ Specify units 

steam and chilled water plant

4961 221330

Boiler 2

last modification 2004 COEN DAF-30

250
~0.25 MMscf/hr

2,150 MMscf

250
~1,800 gal/hr

4,435,035 gal/yr (combined limit for all boilers)
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Is the applicant requesting a limitation on the operation of the unit on secondary fuel to 
only be used in cases of primary gaseous fuel interruption/curtailment plus up to 48 hours 
per calendar year for periodic testing, maintenance, or operator training on liquid fuel to 
avoid applicability of 40 CFR 63, Subpart JJJJJJ or to limit applicability of 40 CFR 63, 
Subpart DDDDD? Yes   No

5. Does the unit simultaneously fire multiple fuels? Yes   No

6. Fuel oil properties, if applicable:

 Maximum Sulfur Content (%): ________  Heat Content (BTU/fuel unit): _____________ 

7. Type of oil burner, if applicable 

 Steam atomization    Air atomization      Pressure or Gun type     

  Other _______________________________________________ 

8.  Boiler type:  Fire tube     Water tube   Other_____________________________ 

9. Furnace volume (ft3):     

10. Describe any gas cleaning or emission control device(s) on this unit (attach specifications 
as appropriate):

________________________________________________________________________ 

11. Estimated efficiency of control device (if applicable): ____ % for __________ (pollutant) 

12. Stack height above ground:    ft Inner diameter at exit:   ft

Exit gas volumetric rate:     cfm Gas temperature at exit:   F 

Distance of stack from nearest property boundary:   ft  

Exit gas velocity: __________ ft/s Exit gas moisture content: ______ % 
  
Exit gas volume through stack: ____________ acfm 

Describe the location and surroundings of the stack outlet:   

_______________________________________________________________________ 

13. Date construction/installation of unit began or is planned to begin:       

14. Date construction/installation of unit completed (if applicable):        

0.05 1,020 Btu/scf

No add-on controls, burners to be replaced with LNB and possible FGR. Specs will be provided when available.

130 9
118,635 acfm 287

30 NA
118,635

TBD
by 12/31/25
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III. Emissions 

1. Please complete the following “Potential to Emit” table (except as noted below):

Note: It is acceptable to provide calculations in an alternate format as an attachment to 
this application.  Please ensure that any submittal provides sufficient information to 
allow the application reviewer to reproduce the calculations from the source material. 
Please also ensure that any alternative submittal provides substantially the same 
information requested in the following table. 

If potential emissions are provided in an attachment, please check the following box: 

Table: Potential to Emit1

Pollutant
Emission 
Factor2

Units of 
Emission 
Factor3

Emission 
Rate 

(lb/hr)

Maximum 
Uncontrolled 

Emissions 
(Ton/yr)

Emission 
Control

Efficiency4

(%)

Maximum 
Controlled 
Potential 
Emissions
(Ton/yr)5

NOx

SOx

VOC

CO

PM Total6

PM10 (if 
necessary)7

1 “Potential to Emit” is the maximum capacity of a stationary source to emit a pollutant under its physical and operational 
design.  Any physical or operational limitation on the capacity of the source to emit a pollutant, including air pollution 
control equipment and restrictions on hours of operation or on the type or amount of material combusted, stored, or 
processed, shall be treated as part of its design only if the limitation or the effect it would have on emissions is enforceable 
as a practical matter.  Secondary emissions do not count in determining the potential to emit of a stationary source. [20 
DCMR § 199] 
2 The emission factor should reflect the maximum emissions expected from the unit when operating properly. 
3 Examples of commonly used units are lb/million BTU of heat input, fuel usage rate, and heat content of the fuel. 
4 If this information is unknown, or no air pollution control equipment is installed, indicate “Not Applicable or N/A”.
5 See Section IV.3 of this application for additional requirements if these values exceed certain regulatory thresholds. 
6 PM Total includes both filterable and condensable particulate matter fractions. 
7 PM10 (filterable plus condensable) only needs to be reported on this form if PM total maximum controlled potential 
emissions equals or exceeds 5 tons per year. 

Cite the source(s) and Basis of the emission factors and on a separate page include sample 
calculations:

__________________________________________________________________________ See attached
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2. Emergency Episode Procedures:  How do you intend to comply with the requirements for 
reduced emissions during an air pollution episode (see 20 DCMR §401)? 

Alert: __________________________________________________________________ 

Warning: _______________________________________________________________ 

Emergency: _____________________________________________________________ 

3. Are you requesting any additional special operating limitations, such as limits on your
potential to emit?  Yes   No   If so, please describe:

________________________________________________________________________ 

IV. Notes and Required Attachments 

1. Please attach a printed copy of any spreadsheet of calculations used in this application. 
The assigned permit writer may require submittal of the electronic version of the 
spreadsheet to review calculations. 

2. Please attach a copy of the manufacturer’s specifications for the unit and any other 
appropriate supporting documentation, including the basis for manufacturer-specified 
emission factors. 

3. If “Maximum Controlled Potential Emissions” in the table in Condition III.1 equals or 
exceeds the following thresholds (without netting), take the actions specified: 

Pollutant Threshold (tons/year) Action
CO 100

Prepare an applicability 
analysis pursuant to 20 DCMR 
§204 and, where applicable, a 
plan to comply.

NOx 25
VOC 25
SO2 40
PM10 15
PM2.5 10
Any other pollutant and associated threshold specified 
in the definition of “significant” in 20 DCMR §299
VOC

5

Prepare a “Minor New Source
Review (NSR) Supplemental 
Permit Application” found at
https://doee.dc.gov/publication/
ch2applications

NOx

SO2

PM10
PM2.5
Aggregate of HAPS listed in 
§112 of the Clean Air Act
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4. AQD may require submission of additional information beyond what is requested on this 
form if needed to evaluate regulatory applicability. If you are aware of complex 
regulatory issues related to this project, AQD recommends that you proactively attach a 
regulatory review document to explain your understanding of the applicability of any 
relevant regulations. This is likely to simplify and thereby hasten review of the 
application.

5. Deviations from submitted plans and specifications are not permissible without securing 
formal approval from AQD via an application update request and re-approval, if already 
approved.   

6. Please attach a copy of a recent “Certificate of Clean Hands” which can be obtained from 
mytax.dc.gov. 

7. The complete application and applicable supporting documentation must be submitted to 
the following address: 

Branch Chief, Air Quality Permitting Branch
Department of Energy and Environment
1200 First Street NE, 5th Floor  
Washington DC 20002

V. Applicant Certification:

Report Fraud, Waste, Abuse, and Mismanagement to the District of Columbia Office of the Inspector General.  
Confidential Toll Free Hotline: 1-800-521-1639 or 202-724-TIPS (8477). Email: hotline.oig@dc.gov

 
I hereby certify, under penalty of D.C. Official Code § 8-101.05e, that I am authorized to submit this 
application on behalf of the applicant and that the statements contained herein are true and correct to the 
best of my knowledge. I further certify that all attached information and previously submitted information 
referenced in this application remains true, correct, and current, to the best of my knowledge.

Authorized Signature:

              
Owner/Responsible Official Signature       Print Name and Title                             Date

              
Mailing Address of Owner/Responsible Official if Different From I.4 above

George Korvah, Environmental Manager

same as above

GEORGE KORVAH Digitally signed by GEORGE KORVAH 
Date: 2022.03.01 08:40:33 -05'00'



GOVERNMENT OF THE DISTRICT OF COLUMBIA 
Department of Energy and Environment 

 
 

                             1200 First Street NE, 5th Floor, Washington, DC 20002 | (202) 535-2600 | doee.dc.gov  

APPLICATION FOR PERMIT TO CONSTRUCT/OPERATE  
A BOILER OR OTHER EXTERNAL COMBUSTION EQUIPMENT  

I. Facility and Applicant Information 

1. ________________________________________________________________________ 
Full Legal Name of Applicant/Organization 

2. ________________________________________________________________________ 
Type of Organization 

3. ________________________________________________________________________ 
Name of Owner(s) or Principal Partner(s) of Above Organization 

4. ________________________________________________________________________ 
Mailing Address of Applicant (No., Street, City, State, Zip) 

5. ________________________________________________________________________ 
Street Address of Facility (if different from Mailing Address) 

6. Owner/Responsible Official Name:  __________________________________________ 

Owner/Responsible Official Title:  ___________________________________________ 

Phone No. _______________________ E-mail: ________________________________ 

7. Contact Person: __________________________________________________________ 

Contact Person Title: ______________________________________________________ 

Phone No. _______________________ E-mail: _________________________________ 

8. Type of Project:  New Construction           Renewal 

Initial Permitting of Existing Source      Change Owner/Transfer of Existing Permit 
Note that replacement of an existing source is considered “New Construction”.

Before completing this application: Be advised that in most cases fuel burning equipment
having a capacity of five million (5,000,000) or fewer BTUs per hour of heat input and which
uses for fuel only gaseous fuels or distillate oils does not require a permit, provided the source 
does not trigger major source Non-attainment New Source Review (NNSR). If this is your 
situation, you need not complete this application.  However if you are installing multiple units
and/or other types of units as part of a project, you are advised to calculate the facility-wide 
emissions to ensure NNSR is not triggered. If you need assistance, please call (202) 535-1747
for more information.

U.S. General Services Administration (GSA)

Heating and Refrigeration Plant

United States Government

13th and C Streets, SW, Washington, DC 20407

Central Heating and Refrigeration Plant, 325 13th Street, SW, Washington, DC 20228

George M. Korvah
Environmental Manager

202-690-9719 george.korvah@gsa.gov
George M. Korvah

Environmental Manager
202-690-9719 george.korvah@gsa.gov
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9. For renewal or transfer, provide the existing permit number and expiration date:

________________________________________________________________________ 

10. Describe the facility at which this equipment will be located:

________________________________________________________________________ 

11. Primary industrial codes for the major activity at this location : 

 SIC: _______________ NAICS: _______________   
    

II. General Equipment Information 

1. Equipment Name/Identification: _____________________________________________ 

2. Manufacturing Information: 

       
Boiler Order Date Boiler Manufacture Date Boiler Model Number 

 (if available) 
    

Boiler Serial Number  
(if available) 

3. Primary fuel burned in this unit: Check one:  

  Natural Gas   LPG     Diesel Fuel    No. 2 Fuel Oil    Other_____________ 

Heat input rating on primary fuel (MMBTU/hr): ____________________ 

Rated fuel consumption rate (per hour): _________________________Specify units  

Maximum quantity/year: ____________________________ Specify units
  

4.  Secondary fuel burned in this unit (if applicable): Check one:  

  Natural Gas   LPG     Diesel Fuel    No. 2 Fuel Oil     Other____________ 

Heat input rating on secondary fuel (MMBTU/hr): __________________ 

Rated fuel consumption rate (per hour): _________________________Specify units  

Maximum quantity/year: ____________________________ Specify units 

steam and chilled water plant

4961 221330

Boiler 3

installed in 1973 Zurn Boiler, COEN DAZ-30 Burner

500
~0.5 MMscf/hr

4,300 MMscf

500
~3,600 gal/hr

4,435,035 gal/yr (combined limit for all boilers)
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Is the applicant requesting a limitation on the operation of the unit on secondary fuel to 
only be used in cases of primary gaseous fuel interruption/curtailment plus up to 48 hours 
per calendar year for periodic testing, maintenance, or operator training on liquid fuel to 
avoid applicability of 40 CFR 63, Subpart JJJJJJ or to limit applicability of 40 CFR 63, 
Subpart DDDDD? Yes   No

5. Does the unit simultaneously fire multiple fuels? Yes   No

6. Fuel oil properties, if applicable:

 Maximum Sulfur Content (%): ________  Heat Content (BTU/fuel unit): _____________ 

7. Type of oil burner, if applicable 

 Steam atomization    Air atomization      Pressure or Gun type     

  Other _______________________________________________ 

8.  Boiler type:  Fire tube     Water tube   Other_____________________________ 

9. Furnace volume (ft3):     

10. Describe any gas cleaning or emission control device(s) on this unit (attach specifications 
as appropriate):

________________________________________________________________________ 

11. Estimated efficiency of control device (if applicable): ____ % for __________ (pollutant) 

12. Stack height above ground:    ft Inner diameter at exit:   ft

Exit gas volumetric rate:     cfm Gas temperature at exit:   F 

Distance of stack from nearest property boundary:   ft  

Exit gas velocity: __________ ft/s Exit gas moisture content: ______ % 
  
Exit gas volume through stack: ____________ acfm 

Describe the location and surroundings of the stack outlet:   

_______________________________________________________________________ 

13. Date construction/installation of unit began or is planned to begin:       

14. Date construction/installation of unit completed (if applicable):        

0.05 1,020 Btu/scf

No add-on controls, burners to be replaced with LNB and possible FGR. Specs will be provided when available.

133 7
184,395 acfm 362

78 NA
184,395

TBD
12/31/25
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III. Emissions 

1. Please complete the following “Potential to Emit” table (except as noted below):

Note: It is acceptable to provide calculations in an alternate format as an attachment to 
this application.  Please ensure that any submittal provides sufficient information to 
allow the application reviewer to reproduce the calculations from the source material. 
Please also ensure that any alternative submittal provides substantially the same 
information requested in the following table. 

If potential emissions are provided in an attachment, please check the following box: 

Table: Potential to Emit1

Pollutant
Emission 
Factor2

Units of 
Emission 
Factor3

Emission 
Rate 

(lb/hr)

Maximum 
Uncontrolled 

Emissions 
(Ton/yr)

Emission 
Control

Efficiency4

(%)

Maximum 
Controlled 
Potential 
Emissions
(Ton/yr)5

NOx

SOx

VOC

CO

PM Total6

PM10 (if 
necessary)7

1 “Potential to Emit” is the maximum capacity of a stationary source to emit a pollutant under its physical and operational 
design.  Any physical or operational limitation on the capacity of the source to emit a pollutant, including air pollution 
control equipment and restrictions on hours of operation or on the type or amount of material combusted, stored, or 
processed, shall be treated as part of its design only if the limitation or the effect it would have on emissions is enforceable 
as a practical matter.  Secondary emissions do not count in determining the potential to emit of a stationary source. [20 
DCMR § 199] 
2 The emission factor should reflect the maximum emissions expected from the unit when operating properly. 
3 Examples of commonly used units are lb/million BTU of heat input, fuel usage rate, and heat content of the fuel. 
4 If this information is unknown, or no air pollution control equipment is installed, indicate “Not Applicable or N/A”.
5 See Section IV.3 of this application for additional requirements if these values exceed certain regulatory thresholds. 
6 PM Total includes both filterable and condensable particulate matter fractions. 
7 PM10 (filterable plus condensable) only needs to be reported on this form if PM total maximum controlled potential 
emissions equals or exceeds 5 tons per year. 

Cite the source(s) and Basis of the emission factors and on a separate page include sample 
calculations:

__________________________________________________________________________ See attached
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2. Emergency Episode Procedures:  How do you intend to comply with the requirements for 
reduced emissions during an air pollution episode (see 20 DCMR §401)? 

Alert: __________________________________________________________________ 

Warning: _______________________________________________________________ 

Emergency: _____________________________________________________________ 

3. Are you requesting any additional special operating limitations, such as limits on your
potential to emit?  Yes   No   If so, please describe:

________________________________________________________________________ 

IV. Notes and Required Attachments 

1. Please attach a printed copy of any spreadsheet of calculations used in this application. 
The assigned permit writer may require submittal of the electronic version of the 
spreadsheet to review calculations. 

2. Please attach a copy of the manufacturer’s specifications for the unit and any other 
appropriate supporting documentation, including the basis for manufacturer-specified 
emission factors. 

3. If “Maximum Controlled Potential Emissions” in the table in Condition III.1 equals or 
exceeds the following thresholds (without netting), take the actions specified: 

Pollutant Threshold (tons/year) Action
CO 100

Prepare an applicability 
analysis pursuant to 20 DCMR 
§204 and, where applicable, a 
plan to comply.

NOx 25
VOC 25
SO2 40
PM10 15
PM2.5 10
Any other pollutant and associated threshold specified 
in the definition of “significant” in 20 DCMR §299
VOC

5

Prepare a “Minor New Source
Review (NSR) Supplemental 
Permit Application” found at
https://doee.dc.gov/publication/
ch2applications

NOx

SO2

PM10
PM2.5
Aggregate of HAPS listed in 
§112 of the Clean Air Act
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4. AQD may require submission of additional information beyond what is requested on this 
form if needed to evaluate regulatory applicability. If you are aware of complex 
regulatory issues related to this project, AQD recommends that you proactively attach a 
regulatory review document to explain your understanding of the applicability of any 
relevant regulations. This is likely to simplify and thereby hasten review of the 
application.

5. Deviations from submitted plans and specifications are not permissible without securing 
formal approval from AQD via an application update request and re-approval, if already 
approved.   

6. Please attach a copy of a recent “Certificate of Clean Hands” which can be obtained from 
mytax.dc.gov. 

7. The complete application and applicable supporting documentation must be submitted to 
the following address: 

Branch Chief, Air Quality Permitting Branch
Department of Energy and Environment
1200 First Street NE, 5th Floor  
Washington DC 20002

V. Applicant Certification:

Report Fraud, Waste, Abuse, and Mismanagement to the District of Columbia Office of the Inspector General.  
Confidential Toll Free Hotline: 1-800-521-1639 or 202-724-TIPS (8477). Email: hotline.oig@dc.gov

 
I hereby certify, under penalty of D.C. Official Code § 8-101.05e, that I am authorized to submit this 
application on behalf of the applicant and that the statements contained herein are true and correct to the 
best of my knowledge. I further certify that all attached information and previously submitted information 
referenced in this application remains true, correct, and current, to the best of my knowledge.

Authorized Signature:

              
Owner/Responsible Official Signature       Print Name and Title                             Date

              
Mailing Address of Owner/Responsible Official if Different From I.4 above

George Korvah, Environmental Manager

same as above

GEORGE KORVAH Digitally signed by GEORGE KORVAH 
Date: 2022.03.01 08:47:23 -05'00'



NOTE: Emissions provided for informational purposes only.
Emissions do not necessarily constitute a limit.

Potential Boiler Emissions Natural Gas

Potential Emissions from Natural Gas Combustion

Emissions Emission Factor Unit Emission Factor Source
Annual Emissions

per Boiler
(tpy)

Total Annual
Emissions all

Boilers
(tpy)

Total HAP 2.03 4.05

Boiler No. 1 and No. 2



Potential Boiler Emissions Natural Gas

Potential Emissions from Natural Gas Combustion

Emissions Emission Factor Unit Emission Factor Source Annual Emissions
(tpy)

Total HAP 4.05

Boiler No. 3



Potential Boiler Emissions #2 Fuel Oil

Potential Emissions from No. 2 Fuel Oil Combustion

Emissions Emission Factor Unit Emission Factor Source
Annual Boiler
Emissions
(tpy)

Total HAP 0.11

Boiler No. 1, 2, 3, 4 and 6


