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1.0 Background

Pursuant to the 2008 8-Hour Ozone National Ambient Air Quality Standards (NAAQS)
Implementation Rule (80 Fed. Reg. 12264; March 6, 2015), nonattainment areas are required to
submit to the U.S. Environmental Protection Agency (EPA) a State Implementation Plan (SIP)
revision demonstrating that a state has implemented all necessary Reasonably Available
Control Technology (RACT) controls on all major stationary sources of volatile organic
compounds (VOCs) and oxides of nitrogen (NOx). RACT is defined as the lowest emission limit
that a particular source is capable of meeting by the application of control technology that is
reasonably available, considering technological and economic feasibility.

This NOx RACT Plan supports the District of Columbia’s (District) RACT determination for the
2008 8-hour ozone NAAQS. It concludes with a certification that previously adopted RACT
controls continue to represent RACT for the 2008 ozone NAAQS, except with respect to certain
combustion turbines and related equipment and with respect to certain equipment fired on
digester gas. These exceptions are addressed herein, and in the case of the combustion
turbines, in a separate rulemaking action. A separate RACT evaluation will address RACT with
respect to VOC.

1.1 RACT Requirements

To help determine RACT, EPA developed control techniques guidelines (CTGs) and alternative
control techniques (ACT) documents. CTGs from the 1970s through the 1990s are still used to
presumptively define VOC RACT. There are no CTG-like presumptive RACT limits for NOx
sources. ACTs, developed in the late 1980s and 1990s, describe available control technologies
and their respective cost-effectiveness for VOCs and NOx. They provide historical background
information on controls but do not identify RACT. Since RACT can change over time, states must
consider newly available information to supplement CTG and ACT documents and determine
RACT.

States implementing the 8-hour ozone standard must assure that RACT is met either through a
RACT regulation, a certification (with supporting information) that previously required RACT
controls represent RACT for 8-hour implementation purposes, or a negative declaration that
there are no sources in the nonattainment area covered by a specific CTG category.

In the 2008 Ozone NAAQS Implementation Rule, EPA states that, “in some cases, a new RACT
determination under the 2008 standard would result in the same or similar control technology
as the initial RACT determination under the 1-hour or 1997 standard because the fundamental
control techniques, as described in the CTGs and ACTs, are still applicable. In cases where
controls were applied due to the 1-hour or 1997 NAAQS ozone RACT requirement, we expect
that any incremental emissions reductions from application of a second round of controls
would be small and, therefore, the cost for advancing that small additional increment of
reduction would not be reasonable” (80 Fed. Reg. 12279).



1.2 Major Source Thresholds

The District was designated as a marginal nonattainment area for the 2008 ozone NAAQS.
According to Clean Air Act (CAA) Section 182(a)(2)(A), states in marginal nonattainment of a
NAAQS need to submit a “RACT fix-up,” which is “a revision that includes such provisions to
correct requirements in (or add requirements to) the plan concerning [RACT] as were required
[prior to November 15, 1990].” However, since the District is a member of the Ozone Transport
Region (OTR)*, CAA Section 184 is applicable, which requires states in the OTR to implement
more stringent moderate area RACT at a minimum for:

e All volatile organic compounds (VOCs) covered by a CTG (CAA § 184(b)(1)(B)); and

e Any stationary source that has the potential to emit (PTE) at least fifty tons per year
(tpy) of VOC, which shall be subject to major source “moderate” area requirements
(CAA § 184(b)(2)); where

e The requirements for major stationary sources of VOCs also apply to major sources of
NOx (CAA § 182(f)), where a “major stationary source” directly emits or has the
potential to emit one hundred tons per year or more of any pollutant.

For the District’s 2008 NAAQS RACT analysis, despite classification as a marginal nonattainment
area for the 2008 ozone NAAQS, the OTR major source thresholds of 50 tpy for VOCs and 100
tpy for NOx apply.?

! States in the OTR include Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hampshire, New Jersey,
New York, Pennsylvania, Rhode Island, Vermont, and the Consolidated Metropolitan Statistical Area that includes
the District of Columbia.

> per Appendix | guidance: “For purposes of meeting the 8-hour RACT requirement, the State’s RACT analysis only
needs to include an evaluation of RACT for CTG sources and for non-CTG major sources based on the area’s 8-hour
classification. We note, however, that under the anti-backsliding requirements, the State may not remove RACT
requirements for sources that were subject to RACT for the 1-hour standard (but that would not be subject to
RACT based on the area’s 8-hour classification). Similarly, if the State has never met the RACT requirement for one
or more sources for the 1-hour standard, the anti-backsliding requirements require the State to meet that
obligation. The anti-backsliding provisions can be found at 40 C.F.R. § 51.905 and apply to all former 1-hour non-
attainment areas.”



2.0 Existing NOx RACT in the District

In January 1994, the District submitted its first “Reasonably Available Control Technology for
Major Stationary Sources of the Oxides of Nitrogen” (NOx RACT) rulemaking (20 DCMR § 805)
to EPA as a SIP revision. Since the District was a serious nonattainment area at the time, RACT
was applicable for sources that emitted or had a PTE of 50 tpy or more of NOx. Section 805
contained presumptive emission limits for certain source categories: stationary combustion
turbines (§ 805.4), fossil fuel-fired steam generating units (§ 805.5), and asphalt concrete plants
(§ 805.6). Through “generic RACT” provisions, major sources not otherwise covered by
presumptive limits were required to identify source-specific RACT-level controls by a specified
date that would later go through the SIP process. The District received no source-specific RACT
determinations. In December 1998, the District submitted a “negative declaration” to EPA,
stating that all major sources of NOx were covered by presumptive limits in §§ 805.4, 805.5,
and 805.6. Minor revisions to the NOx RACT rule were submitted to EPA in 2000, and the
regulation was first approved as a SIP revision on December 26, 2000 (65 Fed. Reg. 81369).

The region failed to meet the attainment date of November 15, 1999, so the District was
reclassified from serious to severe nonattainment for the 1-hour standard. The major source
thresholds dropped to a PTE of 25 tpy for both VOC and NOx. In 2004, the District submitted SIP
revisions to meet the more stringent major source definitions and new source offset ratio
requirements for severe areas. EPA approved the revised thresholds on December 28, 2004 (69
Fed. Reg. 77647).

Table 1. Existing NOx RACT Regulations in the District

Source Category 20 DCMR Section EPA Approval
100 MMBtu/hr or greater 805.1, 805.5
Equal to or greater than 20 805.5, 805.8
MMBtu/hr, but less than 50
MMBtu/hr

Equal to or greater than 50 805.1, 805.5
MMBtu/hr, but less than 100
MMBtu/hr

Combustion turbine with an input capacity of greater than 805.4
100 MMBtu/hr®

Fuel-burning equipment
with an input capacity...

12/28/2004
(69 FR 77645
& 69 FR 77647)

Asphalt concrete plant with a PTE of 25 tpy or greater 805.6,
All other fuel burning equipment with a PTE of 25 tpy or 805.1
greater

*In parallel with this NOx RACT submittal, an emergency regulation and an identical proposed regulation are being
issued to revise 20 DCMR § 805.4 to cover all combustion turbines and associated duct burners located at major
stationary sources with the potential to emit greater than 25 tpy of NOx.
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2.1 Major Non-CTG Sources of NOx

There are no CTGs for NOx. Thus, the District concludes that major sources of NOx are, by
definition, non-CTG sources.

There are limited categories of major sources of NOx in the District. The District’s remaining
electric generating units (EGUs) at the Pepco-Benning Road and Pepco-Buzzard Point facilities
were shut down by the end of 2012. Large combustion turbines at Pepco-Buzzard Point are no
longer in operation. There are combustion turbines (CTs) that are part of newer combined heat
and power (CHP) units at four facilities.

The District is aware of 14 major source facilities in the District that have a PTE of 100 tons per
year (TPY) or more of NOx. Most of the large units at major sources for NOx are ICl boilers with

substantial contributions to PTE at some facilities from significant numbers of emergency

engines:

Table 2. NOx Emissions Controls at 100+ TPY Major NOx Facilities in the District

Facility

NOx-Emitting Units (sizes) & Controls*

Fuel Type

American University

Four boilers (one 26.1, two 63.6, and one 5.86
MMBtu/hr) w/low NOx burners

Natural gas (NG) & #2 oil

20 emergency generator sets

Diesel

Catholic University

Four boilers (20.92 MMBtu/hr)

NG & #2 oil backup for gas
interruptions

26 emergency generator sets

Ultra-Low Sulfur Diesel

(ULSD)
Three Boilers (one 8.31, two 5.979 MMBtu/hr) | NG
District of Columbia Auxiliary Boiler (62.52 digester gas (DG)/61.79 NG & DG
Water and Sewer NG MMBtu/hr)
Authority (DC Water)— | Three Gas Turbines (each 46.3 MMBtu/hr) DG & NG
Blue Plains Wastewater | Three Duct Burners (each 21 MMBtu/hr) DG

Treatment Plant

Two Emergency Flares (each 126 MMBtu/hr)

DG (NG pilot light)

Siloxane Flare (6.14 MMBtu/hr)

DG (NG pilot light)

Fort Myer Plant #1

Asphalt plant (200 ton per hour asphalt
derated production rate) with 75 MMBtu/hr
rotary kiln with baghouse (PM)

NG with #2 oil backup for
gas interruptions

Screener with 99.9 hp engine

ULSD

Crusher with 275 hp engine

ULSD

Gallaudet University

Three boilers (two 42 and 12.6 MMBtu/hr)

NG & #2 oil (was #4 until
recent years); oil only to be
used for gas interruptions.

17 emergency generator sets powered by
compression ignition engines

ULSD

2 emergency generator sets powered by spark
ignition engines

NG




Facility NOx-Emitting Units (sizes) & Controls* Fuel Type
Three Boilers (two 127 MMBTU/hr with flue
N LSD
gas recirculation and one 120.6 MMBtu/hr) G&ULS
Georgetown University Approximately 28 compression ignition Diesel
emergency engines
Four spark ignition emergency engines NG

George Washington
University**

21 boilers with heat inputs greater than 5
MMBtu/hr (two 48.7, two 20.9, two 10.2, two
9.7, thirteen between 5.0 and 7.0 inclusive,
MMBtu/hr)

NG & #2 oil (many of these
are NG only)

Combustion Turbine (52.9 MMBtu/hr) with
heat recovery steam generator (HRSG)
equipped with duct burner (16.8 MMBtu/hr)

NG

52 emergency engines (51 for generators, one
for a fire pump)

NG, Diesel (most are diesel;
a few are NG or dual

diesel/NG)
Three boilers (~148 MMBtu/hr each), NG & #2 oil
two w/low NOx burners
Howard University 29 emerg?ncy ge.n.erator §ets powered by Diesel
compression ignition engines
2 emergency generator sets powered by spark NG
ignition engines
Five Boil h .25 NG/28.82 oil . .
Joint Base Anacostia- g Boilers (threR@Q.25 NORGRIEZ oil, Wi NG & #2 oil
Bollin MMBtu/hr)
g 43 compression ignition emergency engines Diesel
Three boilers (two 80.5 and one 56.7 .
MMBtu/hr) NG & #2 oil
27 B X
Naval Research Lab compression ignition emergency engines Diesel
(26 for generators, one for a fire pump)
2 spark ignition emergency engines for NG

generators

U.S. Capitol Power Plant

Seven boilers:
e One 203 MMBtu/hr NG and #2 oil
e Two 160 MMBtu/hr coal and 60
MMBtu/hr NG
e Four 60 MMBtu/hr NG and #2 oil

NG, #2 oil, & coal

One 7.5 MW combustion turbine (heat input
78.4 MMBTU/hr on gas or 74.37 MMBTU/hr

on #2 oil) with HRSG (71.9 MMBTU/hr on gas NG, #2 oil
or 68.3 MMBTU/hr on #2 oil)
Two compression ignition emergency engines .

- Diesel
(one for a generator, one for a fire pump)
One compression ignition non-emergency Diesel

engine for an air compressor

U.S. General Services

Five boilers (three 250 and two 500

NG with #2 oil backup for




Facility NOx-Emitting Units (sizes) & Controls* Fuel Type

Administration (GSA), MMBtu/hr) w/low NOx burners or dry low- gas interruptions
Central Heating and NOx burners***

Refrigeration Plant One Cogeneration System consisting of two

(CHRP) turbine generators, a HRSG, and duct burners

(340 MMBtu/hr inclusive, high heating value
(HHV) basis; NG-fired low NOx duct burners
make up 211 MMBtu/hr of this total number;
each of the two turbine generators are 64.58
MMBtu/hr)

NG with #2 oil backup for
gas interruptions

Three compression ignition emergency

; ULSD
engines for generators

Three boilers
e Two 101 MMBtu/hr with low NOx
burners and flue gas recirculation NG & #2 oil
e One 20.92 MMBtu/hr
Washington Navy Yard

Approximately 17 compression ignition

. Diesel
emergency engines
One spark ignition emergency engine NG
. . Six boilers (four 56.8 and two 57.3 MMBtu/hr) NG & #2 oil
Washington Hospital w/low NOx burners
Center Eight compression ignition emergency engines

Diesel or #2 oil

(seven for generators, one for a fire pump)

* Does not include miscellaneous/insignificant activities or units that do not emit NOXx.

** George Washington University has approximately 365 units of equipment that burn fuel with heat
input ratings less than 5 MMBtu/hr, nearly all burning natural gas, but a few that can burn either natural
gas or #2 fuel oil. These are individually insignificant, but in combination, contribute significantly to the
facility’s PTE.

*** U.S. General Services Administration has permits allowing temporary installation of lower-emitting
boilers for periods of time when permanent boilers are offline for maintenance, etc. The information in
this table reflects the highest-emitting configuration of the facility.

Only two facilities’ NOx PTE is not dominated by boilers and/or emergency engines as follows:

1. Ft. Myer Plant #1, is an asphalt pavement production plant subject to existing RACT
requirements in 20 DCMR 805.6.

2. District of Columbia Water and Sewer Authority (DC Water) — Blue Plains Wastewater Treatment
Plant has NOx emissions dominated by their cogeneration facility, designed to run primarily on
digester gas. The facility also has three flares and one auxiliary boiler that run on digester gas. These
units are not covered by current NOx RACT standards as they are not “fossil-fuel-fired”, and are
therefore being addressed in this submittal. However, they were all subject to lowest achievable
emission rate (LAER) controls based on a non-attainment new source review determination in 2011
(as revised in a 2018 permitting action that revised upward the LAER limit for the two emergency
flares).




At this time, the District considers emissions from boilers at major stationary sources with heat
input ratings less than 10 MMBtu/hr to be de minimis for NOx RACT purposes. In the State
Implementation Plan (SIP), they are inventoried with area sources instead of major point
sources. The District believes that control of these small individual source units of de minimis
emissions is not cost effective RACT as it relates to the 2008 NAAQS.

Most of the major source facilities have emergency engines associated with generators or fire
pumps (some in large numbers). Many of these units (the newer units) are subject to relatively
recent new source performance standards (NSPSs) (see 20 CFR 60, Subparts llll and JJJJ).
Additionally, they are seldom used as they are for emergency purposes only. Older units are not
used for large amounts of time, are gradually being retired and replaced by units subject to
NSPSs, and would not be cost-effective to retrofit with additional controls.

Four cogeneration systems, located at major stationary source facilities are discussed further in
the section 2.2.4 of this document.

2.2 NOx RACT Analysis

Based on the evaluation of sources above, the District has determined that NOx RACT must be
established for combustion turbines and related duct burners as well as the equipment located
in the District fired on digester gas.

With these exceptions, the District has determined that the existing NOx controls and limits are
adequate to address the 2008 8-hour ozone NAAQS. The primary reasons for this determination
are as follows:

e The point source contribution to the District’s NOx inventory is small;
e Units that do contribute large amounts of NOx already have restrictions; and
e The District is currently attaining the 2008 8-hour ozone NAAQS.

A brief assessment of each point is below, as well as a discussion about potential future NOx
controls, RACT for existing combustion turbines and associated duct burners, and RACT for
digester gas fired equipment.

2.2.1 Point Source Contribution

Point sources in the District have a relatively small influence on the region’s nonattainment
status. All point sources contributed less than ten percent of the District’s NOx emissions in
2011, according to the base year (BY) emissions inventory. Most NOx emissions are from mobile
sources. All sources in the District contributed roughly 8% of emissions in the nonattainment
region, and point sources in the District contributed 4% of the point source emissions in the
nonattainment area.



Table 3. 2011 Base Year NOx Emissions in the District and The District’s Contribution to 2011

Base Year Point Source Emissions

2011 BY NOx Emissions
in the District

MAR

4%

2011 BY Point Source
NOx Emissions

DC
4%

Source: 2011 Base Year Inventory, SIP-Approved on May 13, 2015 (80 Fed. Reg. 27255);

MAR includes marine, air, and rail emissions

Since 2011, well over half of the point source NOx emissions have been dominated by two
major source facilities: GSA and the U.S. Capitol Power Plant (CPP), which supply heating and
cooling services to federal facilities and the U.S. Capitol campus, respectively. DC General
Hospital did not report emissions for 2015 and 2016. Due to this, DC General was not included

in the point source calculations summarized in Table 4 for any of the years to maintain

consistency. It should also be noted that AP-42 emission factors were used in the calculations
for 2011-2013 point emissions, but where available, Continuous Emission Monitoring Systems
(CEMS) emission factors were used in calculations for 2014-2016 point emissions.

Table 4. Proportion of Actual Point Source NOx Emissions from Two Facilities

Facility 2011 2012 2013 2014 2015 | 2016
Non-EGU 469.19 432.85 401.87 427.53 369.04 | 335.08
Point Sources
GSA 195.49 185.94 182.33 224.72 171.02 | 143.15
CPP 105.53 94.68 88.21 74.71 7021 | 64.33
GSA + CPP 301.02 280.62 270.54 299.43 241.23 | 207.48
. ;
% of All Point 64.2% 64.8% 67.3% 70.0% 65.4% | 61.9%
Sources

Both facilities are major sources with boilers over 100 MMBtu/hr in size. There are three other
facilities with boilers over 100 MMBtu/hr in size, but GSA and CPP are the only facilities that
actually emit close to 100 tpy of NOx per year or higher, an amount that equated to roughly 1%




of the District’s entire inventory in 2011. Aside from EGUs that shut down, no other major
sources have actually emitted over 40 tpy of NOx since at least 2008.

2.2.2 Existing Emissions Controls and Limits

Existing emissions controls and limits on NOx already minimize the impact of several major
sources in the District. While these limits are not established as RACT, per se, they do impact
the cost effectiveness and necessity of establishing further control requirements on the
equipment for RACT purposes.

For example, emissions from the two most significant major sources are operationally
restricted:

GSA — Three of GSA’s boilers were large enough to participate in the NOx SIP Call, EPA’s
initial cap and trade programs for NOx. To transition out of the NOx SIP Call, the District
was required to adopt sunset provisions for non-EGUs that did not join the Clean Air
Interstate Rule (CAIR) trading program, including GSA®. In 2015, the District imposed a
strict NOx emissions cap of 25 tons per ozone season on GSA’s three applicable units (20
DCMR Chapter 10). The cap was SIP-approved on February 22, 2016 (81 Fed. Reg. 8656).
There are other large boilers at GSA that emit NOx primarily during the winter season.
GSA also has a facility-wide annual cap of 268 TPY NOx contained in their Title V permit.

CPP —On June 3, 2013, DOEE issued permits at CPP that established facility-wide
emission limits (also called Plantwide Applicability Limits, or PAL). The PAL lowered CPP
emission limits from the equivalent of 925 tpy for NOx to 197 tpy. The PAL was issued
under a SIP-approved program which makes the limit federally enforceable. The permits
issued at that time also allowed for the installation of a highly efficient natural gas-fired
cogeneration system that will reduce the facility’s reliance on coal-burning units even
further. This system is in the process of commissioning as of July 2018 and is covered by
a NOx RACT regulation discussed further in 2.2.4. Additionally, effective January 24,
2016, a limit in one of the permits, issued pursuant to a SIP-approved permit program,
went into effect establishing a facility-wide limit of 16,666 tons per 12-month rolling
period of coal usage to avoid being a major source of HAPs. This limit has co-benefits of
limiting NOx emissions from coal burning at the facility.

In general, various units at major sources may be required to comply with additional limits due

to:

* The District’s EGUs were part of the NOx SIP Call and then CAIR. In 2012, they stopped operating. With the Cross-
State Air Pollution Rule (CSAPR), which replaced CAIR, EPA determined that no sources in the District contribute
significantly (at least 1%) to nonattainment in any other state. The District no longer participates in any of EPA’s
cap and trade programs for NOx.



e The NESHAP for industrial, commercial, and institutional boilers and process heaters at
area source facilities, adopted by reference at 20 DCMR 1410 (not included in the SIP,
but as a result of the adoption, enforceable both by the District and EPA);

e For facilities in the District that burn fuel oil, the sulfur content limits for fuel oil at 20
DCMR 801. Beginning on July 1, 2016, residual oil is banned. By 2018, the rule is
anticipated to reduce NOx emissions due to the combustion of fuel oil by 22%. The
typical emission rates for number 6 fuel oil are 26 to 47 pounds of NOx per 1,000 gallons
of fuel burned versus 10 to 24 pounds of NOx per 1,000 gallons of fuel burned for
distillate oils.?

e For emergency generators, the Reciprocating Internal Combustion Engine (RICE)
NESHAP, adopted by reference (with slight revisions increasing stringency) at 20 DCMR
1406 (not included in the SIP, but enforceable by the District and, in slightly less
stringent form, by EPA).

e 20 DCMR § 107 requires that, “the devices or practices provided for the control of air
pollutants discharged from stationary sources...shall remain operative or effective, and
shall not be removed.”

The one major source of NOx that does not have large boilers (with the exception of DC Water,
discussed in 2.2.4 below), Ft. Myer Plant #1, is required to meet limits found in 20 DCMR §805.6
which is in the District’s SIP.

Finally, prior to the construction of any new major stationary source or any major modification
at an existing major stationary source, each facility goes through New Source Review (NSR, at
20 DCMR 204) during the permitting process.

2.2.3 Attainment Status

The Washington DC-MD-VA nonattainment area is designated as a marginal nonattainment
area for the 2008 8-hour ozone NAAQS, but is currently monitoring attainment. Based on EPA
data for the period 2014 through 2016for the Washington DC-MD-VA nonattainment area, the
2016 ozone design value (DV) is 0.072 ppm. The DV for the District alone is 0.070 ppm. The
region submitted a redesignation request and maintenance plan for the 2008 NAAQS.

Because the area is already monitoring attainment with the 2008 8-hour ozone NAAQS and
existing NOx controls and limits are adequate to maintain attainment, it is not cost effective to
establish RACT levels that require heavy investment in new emission control equipment with
respect to this standard.

® Section 1.3 of EPA’s AP 42, Fifth Edition Compilation of Air Pollutant Emission Factors, Volume 1: Stationary Point
and Area Sources, https://www3.epa.gov/ttn/chief/ap42/ch01/final/c01s03.pdf.
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2.2.4 Potential for Additional NOx Controls

ICI boilers contribute more NOx to the District’s point source inventory than any other category.
More than half of the fuel used to operate ICl boilers is natural gas, and most of the rest is #2 or

#4 oil.

According to the Connecticut Department of Energy and Environmental Protection (CT DEEP)
SIP, “EPA generally considers controls that have been achieved in practice by other existing
sources in the same source category to be technologically and economically feasible.”® The
following table shows a comparison of the requirements of NOx regulations in various states
and the District of Columbia.

Table 5. Comparison of NOXx Limits for ICI Boilers (Ib/MMBtu)

NG-Fired Distillate Oil-Fired
State 50-100 MMBtu/hr ;1&(;2‘15/(:: 50-100 MMBtu/hr | >100-250 MMBtu/hr*
0.2t00.43 0.15t00.43 0.2t00.43 0.15t00.43
cT 0.2 to 0.3 (2018) 0.10t00.30 (2018) | 0.2t00.43 (2018) | 0.10to 0.43 (2018)
0.05 t0 0.10 (2022) 0.1(2022) 0.10 (2022) 0.10 to 0.15 (2022)
DC Adjust combustion 0.2%* 0.30 0.25%*
process
DE LEA, low NOx, FGR 0.2 LEA, low NOx, FGR 0.38t00.43
FL (portions) 0.2t0 0.5 0.2t0 0.5 0.36t0 0.62 0.36t0 0.62
LA (portions) 0.1t00.2 0.1 0.2 0.1
MA 0.1 0.2 Tune-up 0.3
MD (portions) Tune-up 0.2 No limits 0.25
NC (portions) 0.3 0.3 0.2 0.2
NJ 0.05 0.1 0.08 0.1
NY 0.05 0.06 0.08t0 0.2 0.15
OH (portions) 0.1 0.1 0.12 0.12
PA 0.10 0.10 0.12 0.12
VA (NOVA) 0.2 0.2 0.25t00.43 0.25t00.43

Source: OTC Draft Summary Tables from file “MWC_Survey_Comparison_state_
nonEGU_NOx_regs_Master_05202016_1-am.xIsx” (March 31, 2014)

* In many cases these or more stringent limits apply to units over 250 MMBtu/hr
** These limits apply to any unit over 100 MMBtu/hr

As the preceding chart demonstrates, the District’s existing limits for larger natural gas-fired
and oil-fired boilers are comparable to what other states have adopted as RACT. A few states
have adopted somewhat more stringent limits, notably New Jersey, New York, and Connecticut.
However, these limits do not necessarily reflect RACT, but likely reflect beyond-RACT
requirements. EPA acknowledged in the March 6, 2015 final rule to implement the 2008 ozone

® http://www.ct.gov/deep/lib/deep/air/ozone/ozoneplanningefforts/RACT 2008 NAAQS/2014-07-17 -

CT Final RACT SIP Revision.pdf
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NAAQS that the obligation to demonstrate attainment of the ozone NAAQS as expeditiously as
practicable may require the imposition of limits beyond just what RACT would require, stating
that states have the “discretion to require beyond-RACT reductions from any source... in order
to provide for timely attainment of the ozone NAAQS.” 80 FR 12264 at 12279 (March 6, 2015).

However, because the District has already monitored attainment of the 2008 ozone NAAQS
(see section 2.2.3), the District has determined that it is not necessary to establish limits
beyond-RACT to attain that standard.

There are, however, some areas where the District has determined that RACT standards must
be established. As noted above, CHP systems have been installed at four major NOx sources in
the District as presented in the following table:

Table 6: Combined Heat and Power Systems at Major NOx Sources

Facility Equipment Description Fuel(s)

DC Water Blue Plains Three Gas Turbines (each 46.3 MMBtu/hr) DG & NG (duct

Wastewater Treatment Plant | Three Duct Burners (each 21 MMBtu/hr) burners burn
only DG)

The George Washington Combustion Turbine (52.9 MMBtu/hr) with HRSG NG

University equipped with duct burner (16.8 MMBtu/hr)

U.S. Capitol Power Plant One 7.5 MW combustion turbine (heat input 78.4 | NG, #2 oil

MMBTU/hr on gas or 74.37 MMBTH/hr on #2 oil)
with HRSG (71.9 MMBTU/hr on gas or 68.3
MMBTU/hr on #2 oil)

U.S. General Services One Cogeneration System consisting of two
Administration, CHRP turbine generators, a HRSG, and duct burners (340 NG with 2 oil
MMBtu/hr inclusive (HHV basis); NG-fired low NOx
backup for gas

duct burners make up 211 MMBtu/hr of this total
number; each of the two turbine generators are
64.58 MMBtu/hr)

interruptions

The District has reviewed the above combined heat and power systems for NOx RACT
applicability. None of them are fully covered by previously existing RACT standards.
Additionally, at the DC Water Blue Plains Wastewater Treatment Plant, there are several units
fired on digester gas that are not covered by previously existing RACT standards. The following
provides further information on each of these facilities and evaluates whether additional
controls are appropriate.

DC Water Blue Plains Wastewater Treatment Plant

The CHP system at DC Water Blue Plains Wastewater Treatment Plant has been issued a permit
(No. 6372-C2/0) to operate the cogeneration equipment pursuant to 20 DCMR § 200.2. In this
same permit are several other units that burn digester gas and are therefore not subject to
previously established NOx RACT levels. The NOx emission limits for the equipment went
through a non-attainment new source review process in 2011/2012 and installed emission
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controls determined to be LAER at that time. A more recent review shows that the combustion
turbines, heat recovery steam generators with duct burners, and an auxiliary boiler are still
among the best performing units in the RACT/BACT/LAER Clearinghouse7 for broadly similar
applications and are therefore at least as stringent as RACT.

A recent permitting action increased the level determined to represent LAER for the emergency
flares as the facility had determined that they could not meet the previously established LAER
level. This is due to higher levels of ammonia in the digester gas than in other digester gas
flares. This difference, related to the digestion process (thermally hydrolyzed sludge digestion)
was not considered in the original LAER evaluation. It should be noted that the thermally
hydrolyzed sludge digestion process being used at the facility is the first of its kind in the U.S. As
such, even though a similar flare technology to those used in other digester gas applications
was installed, the NOx levels exiting the flare are higher due to the increased fuel-bound
nitrogen.

The NOx emission limits and associated control technologies in the permit related to the
digester gas-fired auxiliary boiler and the three flares at the facility have been determined to
meet or exceed RACT standards and, as such, are being included with this submittal for
inclusion in the SIP as Attachment 1 to this submittal®. It should be noted that, because the
maximum design treatment plant dry weather influent flow of 384 million gallons per day
(MGD) has not been achieved in practice at this site, and given that the sludge digestion
process is unique in the U.S. at this time, and the full effect of higher ammonia loading to the
flares resulting from increased dry weather influent flows has not been demonstrated, it is
possible that it will be determined that a higher NOx emission level than that included in the
permit at this time for the emergency flares will represent RACT at higher dry weather influent
flows in the future. As such, should a higher emission limit for dry weather influent flows higher
than the currently achieved 290 MGD be determined to be RACT at those higher influent flows
in the future, this will not be considered SIP backsliding.

The gas turbines at the site, as well as the duct burners are being addressed via a rulemaking
action accompanying this submittal for inclusion in the SIP.

The George Washington University
In October 2016, a new exclusively natural gas-fired cogeneration system went online at The
George Washington University. The equipment is capable of producing up to 4.6 MW of electric

7 https://cfpub.epa.gov/rblc/index.cfm?action=Search.BasicSearch&lang=en

® Some details of test protocol submittal and approval procedures as well as test report submittal procedures
relevant to testing requirements for showing compliance with NOx emissions limitations contained in the permit
are not being incorporated into the SIP. This is because the District expects submittal procedures to change over
time (such as changing from paper to electronic submittals) and as such needs to keep open flexibility to revise
these requirements over time. However, the District does have sufficient authority and requirements established
in 20 DCMR §502 (already in the SIP) to ensure that testing and reporting requirements sufficient to ensure that
the emission limits are enforceable as a practical matter are consistently maintained as requirements on the
facility in the future.
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power. This equipment was installed pursuant to Chapter 2 Permit 6618-C, issued January 2,
2013, as revised by Chapter 2 Permit 6618-C-R1, issued April 8, 2016. The equipment has the
potential to emit 21.3 ton/yr of NOx. Actual emissions reported for calendar year 2017 (the first
full year of typical operation) were 6.69 tons of NOx. Emission limits in the permit are
comparable to other similar equipment found in the RACT/BACT/LAER clearinghouse, except
those having selective catalytic reduction (SCR) installed. In the RACT/BACT/LAER
Clearinghouse, SCR was found to be required for much larger units going through non-
attainment new source review (NSR), requiring LAER controls, or attainment new source
review/prevention of significant deterioration (PSD), requiring BACT controls. At this time, the
District does not believe it would be cost-effective to require installation of SCR on this
equipment, given the small size of the equipment, the fact that the installation of the
equipment did not trigger the District’s stringent 25 ton per year “significant” threshold for
non-attainment NSR, and the relatively low actual emissions observed from the equipment.

Based on this evaluation, the NOx emission limits and associated control technologies in the
permit have been determined to meet and exceed RACT standards. The combustion turbine
and duct burner are subject to the requirements contained in the NOx RACT rulemaking action
accompanying this submittal, for inclusion in the SIP, covering all of the combustion turbines
and associated duct burners in the District.

U.S. Capitol Power Plant

In mid-2018, a cogeneration system fired primarily on natural gas, but with the capability to
also burn a limited amount of ultra-low sulfur No. 2 fuel oil, went online at the U.S. Capitol
Power Plant. The equipment is capable of producing up to 7.5 MW of electric power. The
equipment consists of one combustion turbine (heat input 78.4 MMBTU/hr on gas or 74.37
MMBTH/hr on #2 oil) with HRSG with associated duct burner (71.9 MMBTU/hr on gas or 68.3
MMBTU/hr on #2 oil). This equipment was installed pursuant to Chapter 2 Permit 6663-C, issued
June 6, 2013. The potential to emit of the equipment is estimated at 59.2 ton/yr NOx. No actual
emissions data is available at this time. The equipment is also part of a facility with a plantwide
applicability limit (PAL) for NOx of 196.7 ton/yr per Chapter 2 Permit No. 6577, issued June 5,
2013.

At the time of permit issuance, AQD determined that the HRSG (and associated duct burner)
was considered a “Fossil-Fuel-Fired Steam-Generating Unit”?, and because its heat input
exceeded 20 MMBTU/hr it was subject to 20 DCMR 805 in accordance with 20 DCMR
805.1(a)(1). AQD then determined that the relevant RACT requirement was found in 20 DCMR
805.5(a), requiring annual combustion process adjustments. This is reflected in Condition IlI(c)
of permit 6663-C.

° Per 20 DCMR 199, a “Fossil-Fuel-Fired [Steam]-Generating Unit” is “a furnace or boiler, or combination of
furnaces or boilers connected to a common stack, used in the process of burning fossil fuel for the primary
purpose of producing steam by heat transfer.”
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AQD is revising the NOx RACT requirements to explicitly address combustion turbines and
associated duct burners in the rulemaking action accompanying this submittal for inclusion in
the SIP. The CPP CHP equipment is subject to this action.

U.S. General Services Administration, CHRP

On May 20, 2002, a permit to modify a previously existing boiler to convert it to a cogeneration
system was issued. The system consists of two turbine generators, a HRSG, and duct burners (340.16
MMBtu/hr (HHV basis) inclusive). Natural gas-fired low NOx duct burners make up 211 MMBtu/hr of this
total number; each of the two turbine generators have heat input ratings of 64.58 MMBtu/hr (HHV
basis). The combustion turbines are inherently low NOx (dry low NOx burners) with manufacturer’s
guaranteed maximum emissions of 25 parts per million by volume (ppmv) when running on natural gas
and 96 ppmv when running on liquid fuel. The only liquid fuel allowed is low sulfur No. 2 fuel oil which
must only be used during natural gas service interruptions and can only be used in the combustion
turbines. The duct burners are fired exclusively on natural gas. Total facility-wide fuel oil use is limited to
4,435,035 gallons per 12-month rolling period. Additionally, in accordance with 20 DCMR 1001, NOx
Emissions Budget and NOx Limit per Source, the cogeneration system is one of three units (also
including Boiler #3 and Boiler #4, each with a heat input rating of 500 MMBTU/hr) whose NOx emissions
are limited to a total for the three units of 25 tons per control period (May 1 through September 30 of
each year), which further limits the use of the unit.

Actual NOx emissions from the cogeneration system were 47.4 tons in 2015, 64.0 tons in 2016, and 46.0
tons in 2017.

AQD is revising the NOx RACT requirements to explicitly address combustion turbines and
associated duct burners in the rulemaking action accompanying this submittal for inclusion in
the SIP. The GSA CHP equipment is subject to this action.

2.3 NOXx RACT Certification

The District certifies that the combination of existing NOx controls already established in the SIP
and approved by EPA under the 1-hour ozone NAAQS, the attached case-by-case RACT
determination found in Attachment 1 of this submittal, and the revisions to the District’s NOx
RACT regulations for combustion turbines and associated duct burners submitted herewith,
represent NOx RACT controls for the 2008 8-hour ozone NAAQS.
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Attachment 1
Case-by-Case NOx RACT — Blue Plains Wastewater Treatment Plant

Permit No. 6372-C2/0 to Construct and Operate New Biosolids Handling Facilities at District of
Columbia Water and Sewer Authority (DC Water) — Blue Plains Wastewater Treatment Plant

Case-By-Case NOx RACT Consists of Those Portions of the Permit Not Struck Out
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GOVERNMENT OF THE DISTRICT OF COLUMBIA
Department of Energy and Environment

April 20,2018

Mr. Henderson Brown

CEO & General Manager, Acting

District of Columbia Water and Sewer Authority (DC Water)
5000 Owverlook Ave., 3W

Washington, DC 20032

RE: Permit (No. 6372-C2/0) to Construct and Operate New Biosolids Handling Facilities
Dear Mr. Brown:

Pursuant to sections 200.1 and 200.2 of Title 20 of the District of Columbia Municipal
Regulations (20 DCMR ), a permit from the Depariment of Energy and Environment (“the
Departiment™) shall be obtained before any person can construct or operate a stationary source in
the District of Columbia. The application of the District of Columbia Water and Sewer Authority
{(*Permitiee™) o construct and operate new Biosohids Handling Facilities (BHF), located on the
property of the Blue Plains Advanced Wastewater Treatment Plant, 5000 Overlook Avenue SW,
Washington, DC. has been reviewed. The project consists of the following significant
components:

o One l] Auxiliary Boiler (AB) ﬁtcd at 62.52 MNMBto/'hr (HHY) heat irrpu ﬁril:tg DG
and 61.79 MMBrwhr (HHV) heat input firing natural gas (NG); and

o One (1) Siloxane Destruction Flare (SF) rated at 6.14 MMBtwhr heat input, firing
DG

*  Main Process Train:
Two (2) Emergency
Y i T e

i Ew

Flares rated at] 26 MMBtuw/hr heat input each, firing DG.

= = & DEPARTMENT

S m 1200 First Street NE 5th Foor, Washington, DC 20002 | (202) 535-2500 | dosedo.gov
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District of Columbia Water and Sewer Authority (DC Water)

Blue Plains Wastewater Treatment Plant

Permit 6372-C2/0 1o Construct and Operate Biosolids Handling Facilities
April 20,2018

Page 45
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Stephén S. Ours, P.E.
Chief. Permitting Branch
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