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Ambient Air Quality in PA
During COVID-19 Pandemic

Air Quality Technical Advisory Committee
Meeting

August 13, 2020
Via Webinar

Tom Wolf, Governor Patrick McDonnell, Secretary



— Focus on Three Pollutants:
* NO, (NO,), Ozone, and Black Carbon

— Emission Trends — 2019 vs. 2020
e Vehicles: Traffic Counts

— Satellite Data — 2019 vs. 2020
e TROPOMI NO2 Satellite Data

— Air Monitoring Trends — 2019 vs. 2020
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The Three Air Pollutants:
NO2, Ozone, and Black Carbon
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The Air Pollutants — NO2

NOX Emissions: PA - 2014

1%  3.5% Total emissions = 502,636.0 tons

Source: PADEP’s Driving PA Forward Campaign

"% pennsylvania

r ’ DEPARTMENT OF ENVIRONMENTAL
PROTECTION

4




The Air Pollutants — Ozone

NOx + VOC + Heat & Sunlight = Ozone

Ground-level or “bad” ozone is not emitted directly

into the air, but is created by chemical reactions

between NOx and VOCs in the presence

of heat & sunlight.
Emissions from

industrial facilities and electric

utilities, motor vehicle exhaust,

gasoline vapors, and chemical solvents are
some of the major sources of oxides of nitrogen
(NOx) and volatile organic compounds (VOC).

Source: The Ozone Hole website
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The Air Pollutants — Black Carbon

Black Carbon (BC) Aerosol Processes in the Climate System

Aircraft emissions
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2019-20 PADEP Analysis Timeline

Stay At Home Period (First 42 Days)

>

COVID Day: 1 21 4?9
2019: Monday, March 18, 2019 Sunday, April 7, 2019 Sunday, April 28, 2019
2020: Monday, March 16, 2020 Sunday, April 5, 2020 Sunday, April 26, 2020

< : : I
20109: Friday, May 10, 2019 Saturday, May 25, 2019 Sunday, June 9, 2019
2020: Friday, May 8, 2020 Saturday, May 23, 2020 Sunday, June 7, 2020
COVID Day: 54 69 84

Loosening Period (31 Days)
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Vehicles: Traffic Counts
2019 vs. 2020
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Vehicles (Traffic Counts)

Stay At Home Period

Monday, March 16, 2020
to
Sunday, April 26, 2020

"% pennsylvania
V=




b Bing

Plum

...........

PennDOT Traffic Monitor Locations

a

g

~itcona .

Elmng Binghamton

Gng
Hyt
NESWhH
Middigt
Scrantan
- s <
Willlamsport Wiltkss-Barre New
|
!
Hazel
Pat

L
Ne&w Castle '
P ‘h’:S'i't'é 3077 " Bizabell!
New L‘-rt.ms.-.v-:K
‘%ea-..ixrg

© = @) Site701

Momstown

Site 1623
o @@ site 1620

tancaster

Philadelphia=3smden s
Toms River

Wilmsngton

"% pennsylvania
ré DEPARTMENT OF ENVIRONMENTAL

PROTECTION

10



Daily Traffic Counts — Site 96 (1-279, Pittsburgh)

uuuuuu

-------
uuuuuuu

Volume
T

;;;;;;
SUUVY

20000 \ — N\ S~ N T \
----------- "--------~‘-- "‘--‘---..‘\-ut‘-----L---“\-J’---------“’m'- T T Ra-"r ey -.“ﬁ--
A 9 %5 b2 NS O N U W% Qs D S0 AN A 5 Al A5 ) ) v.’.- i halka)e o )\ Bo .,5,_.;‘_3 N .'}'* ::".l 2% \»} e\ v:
COVID Day
B2 pennsylvania
r’, DEPARTMENT OF ENVIRONMENTAL
PROTECTION

11



Daily Traffic Counts — Site 1623 (I-81, Carlisle)

Year and Volume Type —— 2019 Total — 2020 Total - - = 2020 Truck
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Daily Traffic Counts — Site 3077 (I-78, Allentown)
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Hour Traffic Counts — Site 1640 (Rt. 581, Hbg)

Year and Volume Type —— 201¢ Total —— 2020 Total
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Hour Traffic Counts — Site 3077 (I-78, Allentown)

Year and Volume Type —— 2019 Total === 2019 Truck —— 2020 Total - -~ 2020 Truck

Volume

4000

1000 733

12:00 AM 3:00 AM 6:00 AM 9:00 AM 12:00 PM 3:00 PM 6:00 PM 9:00 PM

Time

pennsylvania

DEPARTMENT OF ENVIRONMENTAL
PROTECTION

Weekday Traffic Counts e
=

15



Hour Traffic Counts — Site 3077 (I-78, Allentown)

Year and Volume Type —— 2018 Total === 2019 Truck —— 2020 Total - 2020 Truck
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Hour Traffic Counts — Site 701 (I-276, Philly)

Year and Volume Type —— 2019 Total —— 2020 Tot
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Traffic Counts

Loosening Period
Friday, May 8, 2020
to
Sunday, June 7, 2020
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Daily Traffic Counts — Site 96 (1-279, Pittsburgh)

Year and Volume Type — 2019 Total = == 2019 Truck 2020 Total 2020 Truck
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Daily Traffic Counts — Site 1623 (I-81, Carlisle)
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Daily Traffic Counts — Site 3077 (I-78, Allentown)
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Hour Traffic Counts — Site 1640 (Rt. 581, Hbg)

Year and Volume Type — 2019 Total 2020 Total
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Hour Traffic Counts — Site 3077 (I-78, Allentown)

Year and Volume Type — 2019 Total === 2019 Truck 2020 Total 2020 Truck
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Hour Traffic Counts — Site 3077 (I-78, Allentown)
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Hour Traffic Counts — Site 701 (I-276, Philly)
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TROPOMI NO, Satellite Data:
2019 vs. 2020
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TROPOMI NO2 Satellite Data

Stay At Home Period

Monday, March 16, 2020
to
Sunday, April 26, 2020
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Regional NO, — Mid March-Mid April 2019
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Regional NO, — Mid March-Mid April 2020

DI~Yvai , T Tropospheric NO2 (1e15 molec/cm?2, 2020/03/16 - 2020/04/13) &8 Map Satellite
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PA NO, — Mid March-Mid April 2020
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Pitt NO, — Mid March-Mid April 2019
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Pitt NO, — Mid March-Mid April 2020
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Susq Valley NO, — Mid March-Mid April 2019
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Susq Valley NO, — Mid March-Mid April 2020
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Philly NO, — Mid March-Mid April 2019
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Philly NO, — Mid March-Mid April 2020
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Traffic Counts

Loosening Period
Friday, May 8, 2020
to
Sunday, June 7, 2020
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Regional NO, — Early May-Early June 2019
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Regional NO, — Early May-Early June 2020
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PA NO, — Early May-Early June 2019
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PA NO, — Early May-Early June 2020
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Pitt NO, — Early May-Early June 2019
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Pitt NO, — Early May-Early June 2020
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Susq Valley NO, — Early May-Early June 2019
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Philly NO, — Early May-Early June 2019
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Philly NO, — Early May-Early June 2020
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PA Air Monitoring Data:
2019 vs. 2020
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PA NO, Monitor Locations
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PA NO, Monitor Locations (Focus Area)
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TROPOMI NO2 Satellite Data

Stay At Home Period

Monday, March 16, 2020
to
Sunday, April 26, 2020

"% pennsylvania
V=




Weekday NO, Concentrations — Beaver Falls
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Weekday NO, Concentrations — Parkway East

Year & Parameter 2019 NO2 - 2020 NO2
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Weekday NO, Concentrations — Towanda
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Weekday NO, Concentrations — Scranton
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Weekday NO, Concentrations — Montgomery

Year & Parameter 2019 NO2 2020 NO2
24 Avg % Change
(2019 to 2020)
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Weekend NO, Concentrations — Montgomery

Year & Parameter 2019 NO2 — 2020 NO2
1B Avg % Change
(2019 to 2020)
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Traffic Counts

Loosening Period
Friday, May 8, 2020
to
Sunday, June 7, 2020
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Weekday NO, Concentrations — Beaver Falls
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Weekday NO, Concentrations — Parkway East

Year & Parameter — 2019 NO2 2020 NO2
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Weekday NO, Concentrations — Towanda

Year & Parameter — 2019 NO2 2020 NO2

Avg % Change
(2019 to 2020)
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Weekday NO, Concentrations — Scranton

Year & Parameter —— 2015 NO2 2020 NO2
10 Avg % Change
(2019 to 2020)
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Weekday NO, Concentrations — Montgomery

Year & Parameter — 2019 NO2 2020 NG2

Avg % Change
(2019 to 2020)
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Weekend NO, Concentrations — Montgomery

Year & Parameter —— 2019 NO2 2020 NO2
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PA Ozone Monitor Locations (Focus Area)
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TROPOMI NO2 Satellite Data

Stay At Home Period

Monday, March 16, 2020
to
Sunday, April 26, 2020
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Weekday Ozone Concentrations — Beaver Falls

Year & Parameter - 2019 Ozone - 2020 Ozone
B Avg % Change
(2019 to 2020)
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Weekday Ozone Concentrations — Johnstown

Year & Parameter 2019 Ozone 2020 Ozone
45 Avg % Change
(2019 to 2020)
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Weekday Ozone Concentrations — York

Year & Parameter 2016 Czone 2020 Czone
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Avg % Change
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Weekday Ozone Concentrations — York DW

Year & Parameter 2019 Ozone 2020 Ozone
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Weekday Ozone Concentrations — Bristol
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Traffic Counts

Loosening Period
Friday, May 8, 2020
to
Sunday, June 7, 2020
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Weekday Ozone Concentrations — Beaver Falls

Year & Parameter 2019 Ozone 2020 Ozone
30 Avg % Change
(2019 to 2020)
45 0
9.5%
40

Concentration (ppb)
U
o

20
?70220'3 AM 3:00 AM 6:00 AM S:00 AM 12:00 PM 3:00 PM 6:00 PM 2:00 PM
Time
Yellow Phase — Since May 22 (17 Days) % pennsylvania
r" DEPARTMENT OF ENVIRONMENTAL
PROTECTION

75



Weekday Ozone Concentrations — Johnstown

Year & Parameter 2019 Ozone 2020 Ozone

45 Avg % Change

(2019 to 2020)
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Weekday Ozone Concentrations — York

Year & Parameter 2019 Ozone 2020 Ozone

X Avg % Change
(2019 to 2020)
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Weekday Ozone Concentrations — York DW

Year & Parameter 2019 Ozone 2020 Ozone
. Avg % Change
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Weekday Ozone Concentrations — Bristol

Year & Parameter 2019 Ozone 2020 Ozone
20 Avg % Change
(2019 to 2020)
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TROPOMI NO2 Satellite Data

Stay At Home Period

Monday, March 16, 2020
to
Sunday, April 26, 2020
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Weekday BC Concentrations — Parkway East
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Weekend BC Concentrations — Parkway East

Year & Parameter 2019 Black Carbon — 2020 Black Carbon
Avg % Change
(2019 to 2020)
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Weekday BC Concentrations — Montgomery

Year & Parameter —— 2019 Black Carbon

2020 Black Carbon
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Traffic Counts

Loosening Period
Friday, May 8, 2020
to
Sunday, June 7, 2020
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Weekday BC Concentrations — Parkway East

Year & Parameter —— 2019 Black Carbon —— 2020 Black Carbon
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Weekend BC Concentrations — Parkway East

Year & Parameter —— 2019 Black Carbon —— 2020 Black Carbon
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Weekday BC Concentrations — Montgomery

Year & Parameter —— 2019 Black Carbon
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Avg % Change
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Since the start of the Stay at Home period, there has been a
reduction in total vehicles traveled across Pennsylvania.
However, truck traffic remained relatively unchanged.

As a result, PA saw a decline in its air monitoring data (NO,,
ozone and black carbon). The greatest decline has been
during weekdays.

Over the latest 31 days (May 8 — June 7), as traffic levels
have begun to increase, NO, levels have approached
seasonal averages. Ozone is higher than 2019 in western PA
and lower across eastern PA in urban areas (rural areas are
higher). Compared to 2019, black carbon in 2020 has
decreased in Pittsburgh and increased in Philadelphia.
pennsylvania
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Environmental Group Manager
Air Quality Monitoring Division
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