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Peak Day Program Wrap Up

« The Peak Day Program is coming to an end

« Over the last several years, the Peak Day Program
achieved many of the goals it aimed towards tackling

« Ozone levels are reduced, and larger source units are
emitting less or have completely shut down, such as coal-
fired EGUs

« The program met all goals other than combustion turbines
still emitting immense amounts of NOx, which the
Department is currently working on turning around

« Ozone attainment is within arms reach due to the progress
of this program



The Peak Ozone Day Partnership Program
— Overview of Program
— Moving Toward Attainment
— 2022 Air Quality Update

What our 2022 analyses tells us to date

— Units that operated on peak day partnership
action days - Did cleanest units run?

Moving Forward
— Working towards a cleaner energy future for MD
— Continued support from our partners
— Contingency Measure regulations for CT units
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PEAK DAY PARTNERSHIP

AN OVERVIEW
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The Peak Ozone Day Partnership

*Since 2018, this voluntary partnership between MDE and key
Maryland industries has helped to limit NOx emissions when
air quality is forecasted to be unhealthy

* MIDE has asked that industry members either maximize their
emission controls on peak days, run their most efficient units
or not operate when possible

* Partner efforts have been helpful as well as the transition to
cleaner fuels in the energy sector

* This program has been a key measure of MDE’s efforts to
reach ozone attainment



% Why Peak Days are Important

* On average, there are more summer days in Maryland where
temperatures exceed 90 degrees than ever before

— The potential for poor air quality increases when temperatures are high
— Energy units run the most on hot days

— Public health risks from ozone are elevated on peak days
—For the first time in history, Maryland monitors measured below the ozone NAAQS

—EPA is looking to reconsider the 2015 8-hour ozone standard by December 2023
to be lower than 70 ppb, falling as low as 60 ppb

—EPA is also reconsidering annual PM standard by Spring 2023 to a range of 8-10
ug/m3, with a few CASAC members finding 10-11 ug/m3 to be appropriate, &
the 24-hour standard to have a range of 25-30 ug/m3

—Attaining the ozone standard equals cleaner air, improved health, a better economy
and less regulatory burdens

—In 2021, roughly half of the ozone exceedances occurred at a single monitoring
location

. — Shaving peak em|SS|ons during these crucial times is critical

All4, hng s://www.all4inc.com/4-the-record-articles/pm2-5-naags-re ress-update/, Mar h31 2022
Clean Air Task Force, htt s://www.catf.us/2021/10/e as- ecision— o-reconsider-national-ambient-air-quality-standards-for-ozone-is-a-long-awaited-step-in-the-ri irecti
The United States Environmental Protection Agency, https://www.epa.qov/ground-level-ozone-pollution/epa-reconsider-previous-administrations-decision-retain



https://www.all4inc.com/4-the-record-articles/pm2-5-naaqs-reconsideration-progress-update/
https://www.catf.us/2021/10/epas-decision-to-reconsider-national-ambient-air-quality-standards-for-ozone-is-a-long-awaited-step-in-the-right-direction/
https://www.epa.gov/ground-level-ozone-pollution/epa-reconsider-previous-administrations-decision-retain-2015-ozone

Maryland’s Air Quality Update
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MD Air Pollution History

« The Ugly: From 1940 to 1970, you could see, smell, and taste the air
pollution. Across the country, there were air pollution emergencies in
areas like Denora, PA.

 The Bad: In 2005, MD was identified by the Massachusetts Institute of
Technology (MIT) as having some of the riskiest air to breathe on the East
Coast. In 2008, EPA designates Baltimore as the worst ozone area outside
of California and Texas.

« The Good: From 2010 to present, MD has been in attainment for all
standards except ozone. In 2020 and 2022, Maryland recorded the fewest
number of ozone days ever recorded in a year!




Clean Air Highlights

60%

For the last 20 years, MD’s air quality has dramatically improved

Air quality policies and regulations have lowered levels of the six
common pollutants — particles, ozone, lead, carbon monoxide,
nitrogen dioxide, and sulfur dioxide
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Number of Days

% Maryland Bad Ozone Days
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« So...Is it working?

 Sort of ... exceedance days going down

« Many sources are doing what we ask

« Collecting great peak day data

* Plant operators and compliance staff now driven to
focus on minimizing emissions during ozone events

 Added pressure to retirement of older, dirtier units

2010 201 1

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Exceedance Days

2022
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Shrinking Ozone

1998 2022*

The Shrinking Ozone Problem: Not just the magnitude, but

|II

its nature: “We’re going loca

Meets Standard Exceeds Standard
8-Hour
Ozone

<65 70 75 80 85 90 95 100 105

>110 ppb

*Preliminary Data: Subject to Change 1



What Does A Bad Ozone Day
Look Like in 2022?

Lot * Just 10 years ago,
many bad ozone days
looked like this

®* |n the summer of 2021, MD had
17 days where at least one
monitor went above the
standard

® Over half of those days looked
like this



% Fine Particle Air Pollution

Annual PM2.5 (ug/m3)

Lower Levels Across the State
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] Likely to Continue to Get Lower Each
.l Year!
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Fine Particle Air Pollution
Spatial Exposure and Risk Reduction

Annual PM2.5 Design Values: 2006
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Moving Toward Attainment

® In 2022, preliminary ozone concentrations recorded at all of Maryland monitors
measured below the NAAQS for the first time. The state will still have SIP
obligations and a federal process to demonstrate attainment

— Record low ozone levels for Maryland in 2020 and 2022

— 2021 saw an increase in the number of ozone exceedance days, but the
trend continues downward

— There were several days where exceedances occurred at a single monitor or
by just a few ppb over the NAAQS

* Retirement of coal-fired electric utility steam generating units (EGUs) and
transition to cleaner energy sources continue to show improvements

® Local optimization and peak day partnership efforts clearly helped

15



o Ozone, PM, and other Air
4=’ Pollution Progress Will Continue

« Super-regional programs to reduce NOx and sulfur
dioxide emissions from power plants, mobile, and other

sources will continue to get stronger each year
 This will drive lower and lower ozone, PM and Haze levels

« Markets are driving major changes in certain sectors like
energy and transportation
« Climate Change mitigation policies are also driving very

significant changes in all sectors
* Technology
e Shifting consumer demand
* A refreshed focus on making “zero emissions” a real goal

16



2022 Ozone Season Summary
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3 EXCEEDANCE
80 DAYS

MD 8-hr Max Ozone
(ppb)

04/01/2022 05/01/2022 06/01/2022 07/01/2022 08/01/2022 09/01/2022

The summer of 2022 was warm; 8" most number of 90 degree days at BWI. Maryland tied for
the fewest exceedances ever in 2022. Summer weather comparable to 2021, slightly cooler
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80 o
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Single Monitor Exceedances

MARYLAND'S OZONE MAX 8-HOUR AVERAGE IN 2022

Raw data, subject to change. 2022 3-year Design Values are preliminary and subject to change.
Metropolitan Statistical Area (Group Number) ¥ o
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emissions from a single source are becoming
INncreasingly important. 19



ma 2022 Weather Synopsis

County Maximum Temperature Ranks County Maximum Temperature Ranks
April 2022 May 2022

Pariod: 1805-2022 Period: 1805-2022

» 48 days >= 90°F (15 Days above
average)
* Near seasonal in April and May
* June — Sept all in the top 30% in
MaxT
e - SR - o August was the 8™ warmest MaxT in
MD all time
* 6 record warmth days at BWI during
the 2022 between April & September
* Overall summer (JJA) was warmer
than normal, 14" warmest on
record (2021 was 12t" warmest)

B
Thu May 05 2022 L d

G
Thu Jul 07 2022 e fge D Sourca: it Creatst Thi Aup 04 2022 - e

"« 2022 fire season was much more tame

County Maxim:r;;e;nmperalure Ranks County Maxirg:mr:lm'l;:r;\gratura Ranks V e r S u S 2 O 2 1

Pariod: 1895-2022 Period: 1895-2022

* Early season agricultural burning
across SE was non-impactful

* Any wildfire smoke from mountain
west or Canada typically stayed aloft
or was very diffuse 20

Boon Aores It
Greatec Wed Sop 142022 . an Data Sourcs: GG Created: Thi Oct 06 2022 b fp Data Sourca: nCirmGeid



2022 PEAK DAY WEATHER
SUMMARY
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% What Happened in 20227

Forecast MD Max| Actual MD Max O3 B : il st
Valid Date Pilot Program began April 1

May 18 Multi-day Call to Action (May 21) * Call to Action issued 9 times
May 21 71 & v'Two multi-day advance notices
May 29 Multi-day Call to Action (May 31) \/Seven day ahead emails
May 31 71 58 .
; Y )15 ; j:l’ -One resulted in an exceedance
une oy 71
June 30 22 99 v'Two near misses (July 20, Aug 4)
July 20 72 &2 * 2 of 3 exceedances were triggered by
July 23 72 73 just one-monitor
August 3 71 o0
August 4 75 O
* Emails not sent out for these days

D ne\P

22



% Peak Day Ozone: Day Ahead

Day-advanced notices were sent out 7 separate times
during the 2022 ozone season...

Date Forecast | Forecast MD Actual MD Max| Hit/False
Max O3 (ppb) | O3 (ppb) Alarm

May 21 bS False Alarm
May 31 71 &8 False Alarm
June 30 72 77 Hit
July 20 72 oY False Alarm
July 23 72 73 Hit
August 3 71 &4 False Alarm

August 4 75 oY False Alarm



% Peak Day Ozone: Multi-Day

Multi-Day advanced notices were sent out twice for 2
unique days during the 2022 ozone season...

D
Date Issued | Date Forecast Actual MD Max Hit/False Alarm
03 (ppb)

May 18 May 21 o3 False Alarm

May 29 May 31 &8 False Alarm

24



o Peak Day Ozone: Misses

Y=

There was only 1 day during the 2021 ozone season where
Peak Day Ozone Pilot email was not sent out, yet Maryland

saw an ozone exceedance....

Max O3 (ppb) 03 (ppb)

June 21* 6y, 71

* Single monitor exceedances

* This single monitor
exceedance at Fairhill used a
6-hour max versus the usual
8-hour. 2 hours of
observations were missing
due to a necessary QC check.
In all likelihood this would
have kept the site from
exceeding given the low ozone
observations at nearby
monitors over that timeframe.

25
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2022 PEAK DAY PARTNERSHIP

CASE STUDY AS TO WHY PEAK DAY
ACTIONS MATTER
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June 30 Operational Data
Units That Did Not Run

e comment

Wagner Units 1, 2,3 & 4 Did Not Operate
Morgantown Units 1 & 2 Did Not Operate
Morgantown GT3,4,5and 6 Did Not Operate
Chalk Unit 3 Did Not Operate
Chalk Point GT2, 3,4,5 &6 Did Not Operate
Vienna 8 Did Not Operate
Perryman CT1,3 & 4 Did Not Operate
Wheelabrator Unit 3 Did Not Operate

- 21 of 31 units did not operate
CSPs did not dispatch demand response customers or call for test operations

e Jcomment

Wagner Unit 1 No Data Reported



June 30 Operational Data
Units That Ran

G oo Jre  Joomen

Brandon Unit 1 24 hours 0.07 Ib/mmBTU Substituted data for 3 hours due to
CEM maintenance

Brandon Unit 2 24 hours 0.12 Ib/mmBTU Unit was in start-up for the first 9
hours of the day

Chalk Unit 4 24 hours 0.11 Ib/mmBTU 7.44 tons of NOx

Dickerson GT2 9 hours 0.11 Ib/mmBtu 0.66 tons of NOx

Dickerson GT3 10 hours 0.08 Ib/mmBtu 0.55 tons of NOx

28



June 30 Operational Data
Units That Ran

i ousionJroe ——comem

Wheelabrator

Unit 1 24 hours
Unit 2 24 hours
MCRFF

Unit 1 24 hours
Unit 2 7 hours
Unit 3 24 hours

134 ppm
142 ppm

73 ppm
75 ppm
92 ppm

Facility-wide total:

1.84 tons of NOx

Facility-wide total:

1.08 tons of NOx

29



Who Emitted ... At What Rates
=’ Emissions Data Collection and Analysis

Gross Load, MW-h

INCREASING OZONE SEASON AVERAGE NOx EMISSION RATE >
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Only a few
units in
Maryland
operating.

Most of the
load satisfied,
yet dirty unit
operating
with high
NOx
emissions

14,000 10
Rates less than 0.075 9
12,000 Ib NOx/MMBtu
Rates 8
10,000 between Rates
0.075 and greater than
8,000 0.151b 0.30 Ib
NOx/MMBtu
6,000
4
4,000 3
2,000 I l
, mm nl N Ilrhrh
N\—|HNNHNNHH\—lN<l‘NHMHHNMﬂVHHmth#NHN#m@LﬂN <N < O
B ool 500822 Rse sy e8csshsbRasosbS3b3bbs5Co50b000E
%% B CCC%DEDED~EE?; 3 * > 9 O*I.IJ c C UU*U**SCSB
P P S b oM E S SE 00X XETcTE SXHpSrpi i BSEBSSSC
LYo 00 c c o =SS B2 B2 B C B e CO0C NBORS S Sresls552223
5 o . Er5335ccbgbtin>mnbEE85
5g Basic goal of this effortisto |x.gegfisszszzt0885555
&4 58 Sce5E566s 22255
O o o o S 0 ¢
2 g movegeneratlon as far to o) 922@2@@9 eeeeza
o0 0O @@ﬁ
the left as we can on peak

B Gross L

days

Small energy
produced ...
Cleaner units
Available ...

2 tonsis a lot

of NOx Emissions

(MW-h), NAT GAS 0O Gross Load (MW-h), MWC ® NOx (tons)

30



ing?

% June 30 - Are the Right Units Runn
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Peak Day Ozone: Day Ahead

June 30" Exceedance (Thursday)

Summary Verified

Forecast: 72 ppb Did EGUs do anything?
Observed: Padonia: 77 ppb

We a t h e r Backward trajeclzltjxr’ivtlesMert\dingI at 2(|)(E))OtUTG 30 Jun 22
* 91°F High Temperature at BWI 7 |
* Avg sfc winds: NW ->SE @ ~5mph |
* Mostly Sunny

ea: 2022-@fn02 9F:03: 052

Local — Upwind Transport aloft/
Local recirculation/Smoke?

High pressure lingered around the area for several
days prior to the exceedance event. Meteorological
conditions were ideal with plentiful sunshine and warm
temperatures.

A substantial pool of ozone over a wide area to our
west was noted on the 29t where several Ohio ozone

Source % at multiple locations
—

1500

Meters AGL

500 g

503

18 12 06 00
06/30
Job 1D: 123704 Job Start: Fri Jul 114:11:41 UTC 2022
Source 1 39.462002 lon.: -76.631599 hgts: 50. 500, 1500 m AGL

rection: Backward  Duration: 24 hrs
n Calculation Method:  Model Vertical Velocity
Meteorology: 0000Z 30 Jun 2022 - NAM12

monitors reached USG. It is suspected that the SREOEENNE Y ek W8

deterioration of the upwind air mass may have been partially tied to smoke.

High pressure began to gradually shift off the Mid-Atlantic coast on the 30, surface winds during the day shifted from the west/northwest to
southeast. Winds aloft however remained generally out of the west most of the day, tapping into the dirty upwind air mass. This shift at the
surface provided a bit of recirculation from Baltimore/DC and the urban corridor as the bulk of the high ozone was eventually pushed north and
west of I-95. In total, 7 monitors exceeded the 8-hr ozone standard in Maryland with the highest monitor reaching 77 ppb (Padonia) downwind
of the Baltimore plume.
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July 23 Operational Data
Units That Did Not Run

Ot [commem

Wagner Units 1, 2,3 &4 Did Not Operate
Morgantown Units 1 & 2 Did Not Operate
Morgantown GT3,4,5 & 6 Did Not Operate
Chalk Units 3 & 4 Did Not Operate
Chalk Point GT2, 3, 4,5, &6 Did Not Operate
Dickerson GT2 & 3 Did Not Operate
Vienna 8 Did Not Operate
Perryman CT1, 3, & 4 Did Not Operate
Wheelabrator Unit 3 Did Not Operate

- 24 of 31 units did not operate
CSPs did not dispatch demand response customers or call for test operations

33



o July 23 Operational Data
) Units That Ran

G oo Jre  Joomen

Brandon Unit 1 24 hours 0.05 Ib/mmBTU Incomplete data
Brandon Unit 2 24 hours 0.08 Ib/mmBTU Low load operation

34



July 23 Operational Data
Units That Ran

i ousionJroe ——comem

Wheelabrator

Unit 1 24 hours
Unit 2 24 hours
MCRFF

Unit 1 24 hours
Unit 2 15 hours
Unit 3 20 hours

140 ppm
143 ppm

72 ppm
61 ppm
74 ppm

Facility-wide total:

1.9 tons of NOx

Facility-wide total:

0.98 tons of NOx
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Who Emitted ... At What Rates
=’ Emissions Data Collection and Analysis

Gross Load, MW-h

INCREASING OZONE SEASON AVERAGE NOx EMISSION RATE >

NOx Emissions, tons
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% July 23 - Are the Right Units Runn
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Peak Day Ozone: Day Ahead

July 23 Exceedance (Saturday)

Summary Verified

Forecast: 72 ppb _ o
Observed: Lake Did EGUs do anything:

Montebello: 72 ppb
. Backward trajectories ending at 2000 UTC 23 Jul 22

. . HRRR Meteorological Data.
Single monitor exceedance -

VT
Weather
* 98°F* High Temperature at BWI
* Avg sfc winds NW/Bay
Influenced @ 3-5mph
* Mostly Sunny

ﬁ TROPOMI: Tropospheric Vertical Column of Nitrogen Dioxide g r
T e

o

Source » at 39.34N 76.60 W

Local Emissions/Smoke?

The 6% day in a row of temperatures well into the 90s as
high pressure persisted to our south. A record high was set at
BWI on the day of the exceedance at 98F.

Despite this prolonged period of intense heat regionally, the
Mid-Atlantic and upwind air mass, in terms of ozone, was
fairly clean. On Saturday, weak northwest flow brought ozone
and ozone precursors from Metro Baltimore into the Bay. As
temperatures began to climb during the late morning, Bay . = A
breezes developed. Surface winds were weak enough to allow ~ Satluly 252022 = K& QA Flag: 75%
the bulk of the dirty air to push back towards Baltimore. NO; moleculesfem2 1%

Ozone values in the city were still not overly impressive with a 1-minute ozone concentration at the new Lake Montebello site only peeking out at 85ppb.
This is likely tied to the typical morning NOx surge being on the weaker side given it being a Saturday. Despite this, ozone levels were able to maintain long
enough in the Metro Baltimore area to reach USG thresholds. In total, just one monitor (Lake Montebello) in the state exceeded the ozone standard with an
8-hr maximum reaching 73ppb.

It is possible that some smoke enhancement played a role. Smoke was analyzed over the region by HRRR (although mostly aloft) and by HMS. It is difficult to
say if and how much this western smoke played a role. 38

Meters AGL

00
07/23
Job ID: 148359 Job Start: Mon Jul 25 15:24:29 UTC 2022
Source 1 lat.: 33.340000 lon.: -76.600000 hgts: 50, 500, 1500 m AGL

Trajes Direction: Backward ~ Duration: 24 hrs
VeAim\ ?\;miun Calculation Method: Model Vertical Velocity
Meteorology: 18007 23 Jul 2022 - HRRR
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Combustion Turbines
and the Contingency Measure
Regulation
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CT Units Frequent Operations

2021 OZONE SEASON

- 17 Ozone Exceedance Days DICKERSON
2021 GT2 | GT3
total number of Ozone exceedance days 17
total number of peak days called 13
total number of days unit operated on peak day 12 11
total number of hours unit operated on peak day 82.58| 90.38]
total amount of NOx emissions, on peak days (tons) 6.13 4.99
total number of days unit operated prior to a peak day 7 6|
total amount of NOx emissions, prior to operating peak day (tons) 3.89 2.45
total number of days unit operated 48 48
total number of hours units operated 324.74 341.84
total amount of NOx emissions (tons) 24.95 19.02
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@2 CT Units Frequent Operations
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o The Need For a Contingency

s ———

N Measure

* Maryland measured below the NAAQS for preliminary ozone
for the first time in history, but there is still a need for a
contingency measure

* If the State is notified by the EPA that a nonattainment area
has failed to achieve the level of reductions in the Reasonable
Further Progress (RFP) SIP by the milestone year or has failed
to attain the standard by the attainment date, the area must
be able to implement contingency measures within one year
of the EPA’s notice

* The state of Maryland has identified combustion turbines
(CTs) as being a significant source of NOx emissions during
ozone season and the controlling of these units are crucial
during peak days



oo :
SIP Contingency Measure

* A contingency measure is an action designed to be used in
response to the failure of fulfilling certain requirements

* The state of Maryland is currently in the process of creating a
new regulation for NOx standards during ozone season for CTs
— COMAR 26.11.43 — Ozone Season NOx Standards for

Combustion Turbines
* This regulation will apply to CTs in the Baltimore ozone nonattainment
area, Washington, DC, ozone nonattainment area, and the
Philadelphia-Wilmington-Atlantic City ozone nonattainment area
located in Maryland

* Section 172(C)(9) of the CAA and the EPA’s Phase 2 Rule
require that nonattainment areas include contingency
measures in their RFP and Attainment SIPs

® Only becomes effective if the region does not meet the requirements of Section
172(C)(9) of the CAA for the ozone standard

43
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&> CT Regulation Requirements

* CTs in nonattainment areas must meet a 0.09 |b/MMBtu 24-
hour block emission rate to operate during the ozone season

* Other requirements will include monitoring, record keeping
and reporting

* Provisions will be provided to ensure electric system reliability

44



Questions & Discussion
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CAMD NO, Sources and Ozone Sites

<~ Wildcat Point"Generation Facility
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CAMD NO, Emissions

Hourly NOx Emissions
August 10th - 12th, 2021

1200

-
(=]
o
o

0
o
o

600
400

200

0 A -
0 246 8101214161820220 2 4 6 8 101214161820220 2 4 6 8 10121416182022
10-Aug 11-Aug 12-Aug
—Brandon Shores —Herbert A Wagner —Perryman —American Sugar Refining, Inc.

NOx Emissions (pounds)

47



Perryman: August 12t", 2021

Hourly NOx Emissions (pounds)

700
600
500
400
300
200
100

7 8 9

Facility Avg. NOx Rate  Fuel Type

Unit ID (Ib/MMBtu) Primary/Secondary
—o—44348 0.0836 Natural Gas/ Diesel Oil

44349 0.0836 Natural Gas/ Diesel Oil
—o—**51 0.187 Natural Gas/ Diesel Oil
—o—CT1 0.585 Diesel Qil

CT3 0.518 Diesel Oil
—e—CT4 0.484 Diesel Oil
--»-- Total

10 11 12 13 14 15 16

Local Hour

19

20
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August 12", 2021
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May 21 Operational Data
Units That Did Not Run

Ot [commem

Wagner Unit 1 Did Not Operate
Morgantown Unit 2 Did Not Operate
Morgantown GT3,4,5and 6 Did Not Operate
Chalk Unit 3 Did Not Operate
Chalk Point GT2, 3,4,5 &6 Did Not Operate
Dickerson GT2 & 3 Did Not Operate
Vienna 8 Did Not Operate
Perryman CT1,3 &4 Did Not Operate
Wheelabrator Unit 3 Did Not Operate

- 29 of 31 units did not operate

CSPs did not dispatch demand response customers or call for test operations

unit _____________ [Comment

Wagner Unit 2 No Data Reported
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May 21 Operational Data
Units That Ran

G oo Jre  Joomen

Brandon Unit 1

Brandon Unit 2

Wagner Unit 3
Wagner Unit 4

Morgantown Unit 1

Chalk Unit 4

24 hours

24 hours

24 hours
24 hours

24 hours
23 hours

0.08 Ib/mmBTU

0.07 Ib/mmBTU

0.06 Ib/mmBTU
0.05 Ib/mmBTU

0.04 Ib/mmBTU
0.07 Ib/mmBTU

Substituted data used for HI and NOx
rate for 8 hrs due to CEM malfunction

Substituted data used for HI and NOx
rate for 8 hrs due to CEM malfunction

SCR reading missing one hour

Unit was forced off due to boiler back
pressure issue

2.39 tons of NOx
4.82 tons of NOx
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May 21 Operational Data
Units That Ran

i ousionJroe ——comem

Wheelabrator

Unit 1 24 hours
Unit 2 24 hours
MCRFF

Unit 1 6 hours
Unit 2 4 hours
Unit 3 5 hours

144 ppm
141 ppm

95 ppm
85 ppm
98 ppm

Facility-wide total:

1.94 tons of NOx

Facility-wide total:

0.3 tons of NOx
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Peak Day Ozone: Multi-Day & Day Ahead

May 215t (Saturday)
Summary Did Not Verify

Forecast: 71 ppb Did EGUs do anything?
Observed: Essex: 62 ppb

NOAA HYSPLIT MODEL
Backward trajectories ending at 1800 UTC 21 May 22
HRRR Meteorological Data

Weather

* 95°F High Temperature at BWI
* Avg surface winds: SW @ ~7mph
. Partly to Mostly Sunny

Source » at 39.31 N 7647 W

Temperatures climbed to 95F at BWI with
winds generally light, peaking 5-10mph in the
afternoon. Gusts at BWI did reach 15-20mph
at BWI from the Bay, which could have been
enough to scour out Bay pollution. But
EVERYWHERE along the east coast from
Maryland to New York was terribly over

Meters AGL

JubID 169405 Job Start: Wed Oct 19 17:41:08 UTC 2022
e 1lat:39.310833 lon.: -76.474444 hgt 50, 500, 1500 m AGL

—|m

jector Duratjo
VAIC‘.EH\%M GI H Methud MDr.IIV t al Velocity
Meteorology: IBOOZZ M lay 2022 - HRRR

g . ,May 21 20
predicted. The only ONE monitor exceeded ieRnozalazmen ¢

NO; molecules/cm2 €13

along the east coast that day in far northwestern CT. NOAA model over predicted ozone by roughly 10-20 ppb across most
of the Mid-Atlantic and Northeast.

Earlier in the week ozone developed over North Carolina in an area that was identical to NO, on TROPOMI. However,

ozone afterwards seemed to simply “disappear” in coming days. TROPOMI NO, across MD on the 215 was quite low with
the exception of the Baltimore port area. 55



May 31 Operational Data
Units That Did Not Run

e comment

Morgantown Units 1 & 2 Did Not Operate
Morgantown GT3,4,5and 6 Did Not Operate
Chalk Point GT2, 3,4,5 &6 Did Not Operate

Vienna 8 Did Not Operate
Perryman CT1,3 & 4 Did Not Operate
Wheelabrator Unit 3 Did Not Operate
MCRFF Unit 2 Did Not Operate

- 17 of 31 units did not operate

CSPs did not dispatch demand response customers or call for test operations

Ut Jcomment

Wagner Unit 2 No Data Reported



May 31 Operational Data
Units That Ran

G oo Jre  Joomen

Brandon Unit 1

Brandon Unit 2

Wagner Unit 1
Wagner Unit 3
Wagner Unit 4
Chalk Unit 3

Chalk Unit 4

Dickerson GT2
Dickerson GT3

24 hours

24 hours

24 hours
24 hours
3 hours

24 hours
24 hours
11 hours
11 hours

0.08 Ib/mmBTU

0.11 Ib/mmBTU

0.11 Ib/mmBTU
0.10 Ib/mmBTU
0.03 Ib/mmBTU
0.10 Ib/mmBTU
0.11 Ib/mmBTU
0.11 Ib/mmBTU
0.08 Ib/mmBTU

Low SCR Temp and Low load
operation for first 6 hours of the day

Unit Startup for first 7 hours of the
day

Unit was called on by PJM

Unit Startup first 8 hours

Unit was running on natural gas
One hour of CEM downtime
7.04 tons of NOx

0.93 tons of NOx

0.67 tons of NOx
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May 31 Operational Data
Units That Ran

i ousionJroe ——comem

Wheelabrator

Unit 1 24 hours
Unit 2 24 hours
MCRFF

Unit 1 24 hours
Unit 3 18 hours

146 ppm
142 ppm

74 ppm
81 ppm

Facility-wide total:

1.92 tons of NOx

Facility-wide total:

0.6 tons of NOx
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% Peak Day Ozone: Multi-Day & Day Ahead

May 315t (Tuesday)
Summary Did Not Verlfy

Forecast: 71 ppb Did EGUs do anything?
Observed: Aldino: 66 ppb

NOAA HYSPLIT MODEL
Backward trajectories ending at 1800 UTC 31 May 22

Weath e r “‘ — HRRR Meteorological Data

* 96°F* High Temperature at BWI
* Avg surface winds: WNW @ ~5mph
* Partly to Mostly Sunny

B= TROPOMI: Tropospheric Vertical Column of Nitrog
.‘_‘- F i = I-‘"- - .

en Dioxide ms
BT

Source » at 39.56 N 76.20 W

High pressure persisted just to Maryland’s south
and west for several days leading up to the potential
event on the 31%t. A record high was set at BWI of 96F.
A classic NW arching trajectory, providing transport
from western PA and the Ohio River Valley. In
addition, the Hazard Mapping System did analyze
smoke over the region due to agricultural burning , e * . ) TSy e Pz
across the SE US and Mexico. It is difficult to say if and  Tue, May 31 2022 Mmm—— == Flag: I
how much this smoke reached the surface as PM, ¢ prienRanos NO; molecules/cma 142
concentrations were on the lower side across Maryland.

In the end, surface winds were just a little too strong to get any significant recirculation from Baltimore/Bay. The bulk of the ozone was
pushed downwind across the Bay to the Eastern Shore. This can also be seen on the TROPOMI vertical column NO,, where the highest
readings were east of the 1-95 corridor to the other side of the Bay. Aldino, which did see the highest observed ozone in the state, did get a
late afternoon shift in the winds to southerly. A late spike in ozone was noted in the minute data, but it was not enough to lead to an
exceedance. No exceedances were recorded across the Mid-Atlantic and Northeast. 60

Meters AGL

05/31
Job ID: 169542 Job Start: Wed Oct 19 17:47:08 UTC 2022
Source 1 lat.: 39.563301 lon.: -76.203903 hgts: 50, 500, 1500 m AGL




July 20 Operational Data
Units That Did Not Run

it comment

Wagner Units 1, 2,3 & 4 Did Not Operate
Morgantown Units 1 & 2 Did Not Operate
Morgantown GT3,4,5, &6 Did Not Operate
Chalk Unit 4 Did Not Operate
Chalk Point GT2, 3,4 & 6 Did Not Operate
Vienna 8 Did Not Operate
Perryman CT1,3 &4 Did Not Operate
MCRFF Unit 3 Did Not Operate

- 20 of 31 units did not operate

CSPs did not dispatch demand response customers or call for test operations
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July 20 Operational Data
Units That Ran

G oo Jre  Joomen

Brandon Unit 1
Brandon Unit 2
Chalk Unit 3
Chalk Point GT5
Dickerson GT2
Dickerson GT3

24 hours
24 hours
22 hours
11 hours
7 hours

7 hours

0.06 Ib/mmBTU
0.07 Ib/mmBTU
0.09 Ib/mmBTU
0.09 Ib/mmBTU
0.11 Ib/mmBTU
0.08 Ib/mmBTU

Incomplete data

Incomplete data

Unit began the day in startup
Gas run

Gas run

Gas run
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July 20 Operational Data
Units That Ran

i ousion [t comem

Wheelabrator

Unit 1 24 hours
Unit 2 24 hours
Unit 3 24 hours
MCRFF

Unit 1 24 hours
Unit 2 24 hours

135 ppm
144 ppm
122 ppm

67 ppm
82 ppm

Facility-wide total:

2.64 tons of NOx

Facility-wide total:

0.87 tons of NOx
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Peak Day Ozone: Day Ahead

July 20t Near Exceedance (Wednesday)

summary Did Not Verify
Forecast: 72 ppb Did EGUs do anythmg?

Observed: Essex: 69 [@[@b NOAA HYSPLIT MODEL
Backward trajectories ending at 1800 UTC 20 Jul 22
HRRR Meteorological Data

Weather

* 95°F High Temperature at BWI
* Avg sfc winds WNW/Bay
Influenced @ ~5mph

* Mostly Sunny

Source » at 39.31 N 76.47 W

Near record warmth was recorded at BWI on the 20th
as high pressure set up across the SE US. There was
little time to deteriorate the regional air mass however
as the high pressure only set up the day prior. High
elevation ozone monitors were generally in the 40s
ppb. Otherwise an idealized situation given northwest

Meters AGL

\ 4 /
1500 1500
1000
500 500
50 g

12 06 DO 18

trajectories and winds weak enough to get recirculation | Rl —— 7537?‘:;24%;10;3‘é'o‘u’fs‘c.?m“léfm
from the Bay. A hotspot in the TRPOMOI NO, was Vet 3o g ™ e Varica Vloy

noted across the Baltimore area. The Hazard Mapping  weiuy s0 zomr -~ ety * o 2 T
System again analyzed smoke over the area due to fires
across south central Canada and the Pacific Northwest. This day, like others this year, were difficult to determine if and how much the
potential smoke came into play. Surface PM, ; concentrations were in the Good AQI range across the entire state.

Ozone levels spiked, particularly around Essex due to the Baltimore recirculation. 5 hours of ozone measuring above 70ppb was not
enough to push ozone to exceedance level thresholds. The max 8-hr ozone squeaked just under at 69ppb. Numerous ozone exceedanc?55
were noted however across PA,NJ and extending northeast into NY and CT.

NO; moleculesfem2



August 3 Operational Data
Units That Did Not Run

e comment

Wagner Units 1, 2,3 & 4 Did Not Operate
Morgantown Units 1 & 2 Did Not Operate
Morgantown GT3,4,5 &6 Did Not Operate
Chalk Unit 4 Did Not Operate
Chalk Point GT2,5 & 6 Did Not Operate
Perryman CT1,3 &4 Did Not Operate
Wheelabrator Unit 2 Did Not Operate
MCRFF Unit 1 Did Not Operate

- 19 of 31 units did not operate
CSPs did not dispatch demand response customers or call for test operations
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August 3 Operational Data

Units That Ran

R e R R

Brandon Unit 1
Brandon Unit 2
Chalk Unit 3
Chalk Point GT3
Chalk Point GT4
Dickerson GT2
Dickerson GT3

Vienna 8

?

19 hours
3 hours
3 hours
4 hours
4 hours

14 hours

0.05 Ib/mmBTU
0.06 Ib/mmBTU
0.09 Ib/mmBTU
0.08 Ib/mmBTU
0.08 Ib/mmBTU
0.11 Ib/mmBTU
0.08 Ib/mmBTU
0.21 Ib/mmBTU

Incomplete data

Incomplete data

Unit began the day in startup
0.0011 tons of NOx

0.0630 tons of NOx

0.225 tons of NOx

0.157 tons of NOx

Operated for testing purposes
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August 3 Operational Data
Units That Ran

i ousionJroe ——comem

Wheelabrator

Unit 1 24 hours
Unit 3 24 hours
MCRFF

Unit 2 24 hours
Unit 3 24 hours

140 ppm
140 ppm

75 ppm
65 ppm

Facility-wide total:

1.81 tons of NOx

Facility-wide total:

0.78 tons of NOx

68



ing?

14,000

% August 3 - Are the Right Units Runn

INCREASING OZONE SEASON A

Su03 ‘suolssiwg XON

o

08/03/2022

Ozone
PJM had called Hot Weather Alert: yes

XXX ppb

participating in PDPP

D Operating,

12,000

9 Participating in PDPP

B Gross Load (MW-h), COAL B Gross Load (MW-h), OIL @ Gross Load (MW-h), NAT GAS 0O Gross Load (MW-h), MWC ® NOx Mass (short tons)

10,000

7191deyd @

T1D uewAuad e
G19 umoluesion e
€19 umoluesion e
919 umojuesion e
19 umojuesioln e
€1D uewAuad e
1D uewAuad e

S194x 3dMeYD @

9194 3 MEYD @
=€ odhewofivon @
[ vios3diew) @
[C==_¢oo#uupsiuoN @

1 00 Alswosiuon @

719 uosiaxpia @

v 4ousem @

€ 1ausem @

0D3NS 3d XIeYyd

€194 1dJMeYD @
. ¢ uopueis @

[ R €1ouosismpia @

—— | UODUCId

8,000

6,000

I— ] Uy 10112\

[ —— 7 1d 24D @
= TG« UrwWALIRd

[——__—_ ESERE)

z Esoacmmm_\,_ e

T umoluesio e

€ s3unds ooy

T suimApueug

7 duimApueug

1 s8unds ooy

Z s8unds ooy

1-9 :mEEEea

-9 uewAuiad

Z Jausem e

T1D 1e3p|IM

€10 1e3p|IM

T A84au3 sAa)y|

1T A84au3 sAa)y
T19 s9Meyd 1S Add
¢19 s9Meyd 1S Add

4,000
2,000
0

Y-MIA ‘peOT 55049

69



Peak Day Ozone: Day Ahead

August 3 (Wednesday) .. .
Surnmary Did Not Verify

i .
Forecast: 71 pph Did EGUs do anything:
Observed: Edgewood: 64 ppb NOAA HYSPLITMODEL

Backward trajectories ending at 1800 UTC 03 Aug 22
HRRR Meteorological Data

Weather

* 94°F High Temperature at BWI
* Avg sfc winds W / Bay
Influenced @ 3-5mph

* Partly Sunny

Source » at 39.41N 76.30 W

E TROPOMI: Tropospheric Vertical Column of Nitrogen Dioxide
o W lime Puiegpl = /A0 B 2

Day two of intense heat across the Maryland and
the Mid-Atlantic with near record highs recorded.
Surface high pressure at this point in time was across
the Southeastern US which provided Maryland with a
ideal NW arching trajectory in terms of transport.
Surface winds weak enough to develop Bay Breezes
and recirculation from Baltimore. Regionally, in terms .
of ozone, the air mass was still fairly clean at this point &t Y
in time. High elevation ozone monitors were generally e, Augu53 5070

. . 15:21:00Z-22:01:00Z o
in the low 40s ppb. Ozone was certainly more locally NO; moleculesfemz 42

driven around Baltimore. A hot spot in vertical column NO, was noted on the TROPOMI satellite around the Baltimore port area. It should be
noted that the Hazard Mapping System did analyze smoke over Maryland but similar to other episodes this year, it either remained aloft or had
minimal impact on surface concentrations. In the end, most locations remained fairly clean with the exception being downwind of the
Baltimore plume (Edgewood @ 64ppb). It was still not enough however to push ozone to USG threshold. Only one monitor in OTC saw USG

(CT). 70
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Meters AGL

Job 1D: 169750 Job Start: Wed Oct 19 18:00:15 UTC 2022
Source 1 lat.: 39.410000 lon.: -76.296700 hgts: 50, 500, 1500 m AGL

Trajectory Direction: Backward  Duration: 24 hrs
Verhc:a\ ﬁmion Calculation Method: Model Vertical Velocity
Meteorology: 1800Z 3 Aug 2022 - HRRR




August 4 Operational Data
Units That Did Not Run

e comment

Wagner Units 1, 2,3 & 4 Did Not Operate
Morgantown Units 1 & 2 Did Not Operate
Morgantown GT3,4,5 &6 Did Not Operate
Chalk Point GT2,4,5 & 6 Did Not Operate
Dickerson GT2 Did Not Operate
Vienna 8 Did Not Operate
Perryman CT1,3 & 4 Did Not Operate
Wheelabrator Unit 2 Did Not Operate

- 20 of 31 units did not operate
CSPs did not dispatch demand response customers or call for test operations
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August 4 Operational Data
Units That Ran

R e R R

Brandon Unit 1
Brandon Unit 2
Chalk Unit 3
Chalk Unit 4
Chalk Point GT3
Dickerson GT3

?

24 hours
22 hours
3 hours

4 hours

0.05 Ib/mmBTU
0.07 Ib/mmBTU
0.08 Ib/mmBTU
0.10 Ib/mmBTU
0.08 Ib/mmBTU
0.08 Ib/mmBTU

Incomplete data

Incomplete data

Unit began the day in startup
Unit began the day in startup
0.062 tons of NOx

0.133 tons of NOx
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August 4 Operational Data
Units That Ran

i ousionJroe ——comem

Wheelabrator

Unit 1 24 hours
Unit 3 24 hours
MCRFF

Unit 1 3 hours
Unit 2 24 hours
Unit 3 9 hours

141 ppm
140 ppm

119 ppm
62 ppm
55 ppm

Facility-wide total:

1.97 tons of NOx

Facility-wide total:

0.524 tons of NOx
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Peak Day Ozone: Day Ahead

August 4t" Near Exceedance (Thursday)
Summary Did Not Verify

Forecast: 75 ppb Did EGUs do anything?

Obse rved: La ke NOAA HYSPLIT MODEL
Montebello: 69 ppb e Moeoacgea Do

Weather

* 99°F* High Temperature at BWI
* Avg sfc winds S @ ~5mph

* Partly Sunny

at 39.34N 76.59 W

ated: 3 22:57Z

Source *

: . . . ' TROPOMI: Tropospheric Ve
Third day in a row of intense heat with a record set | -, .

at BWI of 99F. Strong Bermuda high set up off the coast J‘:;:

.

providing a warm southerly flow. The regional air mass [
was deteriorating over this time period as daily )
maximum ozone levels climbed each day across the

state. High measurements were noted in the TROPOMI
vertical column NO,, particularly Baltimore/DC and the
[-95 corridor. Once again, the Hazard Mapping System ,
analyzed smoke over the state but did not correlated to I ‘

u,

any significant bump in ozone. Surface PM, ¢ 18300z 141002 st
concentrations were in the Good range statewide.

Despite favorable meteorology, most of the ozone monitors across the state remained relatively low with the exception of the I-95 corridor
and the immediate Baltimore area, specifically Lake Montebello. The Lake Montebello monitor saw a 3-hour period with ozone concentrations

well in excess of 80 ppb (87, 89 & 86). Despite this period of high ozone, it was not enough to push ozone to USG for a maximum 8-hour average.
No ozone monitors across the Mid-Atlantic saw USG, although several were noted in CT. 75
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Job ID: 169901 Job Start: Wed Oct 19 18:06:28 UTG 2022
Source 1 lat.: 39.337460 lon.: -76.589050 hgts: 50, 500, 1500 m AGL

Trajectory Direction: Backward  Duration: 24 hrs
Vertical I\Xu\ian Calculation Method: Model Vertical Velocity
Meteorology: 1800Z 4 Aug 2022 - HRRR
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