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a 5 Maryland exceedance days,
> 75 ppb 8-hour daily max

All Code Orange days, or
Unhealthy for Sensitive Groups
(USG)

Highest day on August 27t at
85 ppb

Cleanest Maryland ozone season
on record

= 2013 was the next cleanest
season on record with 9
exceedance days

Forecast 4 Air Quality Alerts
= 6/17/14, 8/4/14, 8/5/14, 8/27/14
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& Meteorological Trends

Divisional Maximum Temperature Ranks Divisional Precipitation Ranks *
June 2014 ? June 2%14
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= Above average June
precip in the central US
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= Below average July
Divisional Maximum Temperature Ranks Divisional Precipitation Ranks te m p e rat u reS y es p e C i a. I I y
| " In the central US

July 2014
Period: 1895-2014 Period: 1895-2014

= Winds seemed to be
more often southerly to
southeasterly similar to
2013
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O Ozone Conditions:

’“bailyOzoneAQI |
‘QL 7111/14 at 187 A 7/11/14 b
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3 MD monitors exceeded

79 ppb 8-hour max at Fair Hill in NE MD

O Meteorology:

Reverse corridor flow

Surface high pressure centered to NW
Surface temperatures 86°F at BWI but ~

90°F at PHL

O 06z NOAA operational model

No Orange in next day predictions, but

some Orange on the current day
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Radar Wind Profiler at Beltsville, MD on July 11, 2014
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-High pressure over West Virginia and western | usjectries for -
Maryland created stagnant winds - Augusts, 2014

: S50’
«Surface temperatures were mid to upper 80s | 500m
*Monday August 4: transition day from lower T i
40s ppb on Sunday with clean northerly flow to e
threshold USG day for DC (71ppb) jr“:»f
*Tuesday, August 5 was thought to be a “slam I -
s dunk” USG forecast with temperatures ~90°F i /




Case Study: August 4-6, 2014
Dayoreast for ugust 5
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Case Study: August 4-6, 2014
Day 1 Forecast for August
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MDE

Ozone Beltsville, MD 08/05/2014

Case Study: August 4-6, 2014

5r A
o
\ T 102920
> | e 175133

45 >/

v 0
- State Forest & ' L, E

4 A 39.8 B ’ LIUJCeble(
{ vy, mlngtonQ Townchlp &

) vin .
35k ) 96 Westminster | - N«waak -’-lllilams
f’ ! ' 92 Sc th
L , Towson ‘ i Vniélar
o 39.4 :.Fre"d%riék”w W b / ' Vi |:.;i||-2
\ Gwynn Oakv % R
e Ellicott Cityn &y .
— 2. 392 | N6 ‘E’ Dover
’ = Gdnt ersburgn ‘~°|U”‘b'9 4 Mid:
= k4 Hockwle Tuwnsl
= 39 4 . o Lowe
2+ } - Belhe&.dd Sllve}r‘ :f i f;al'd ’:ow:srl\l;
LN Alllngtono QWWashiny ' B0
S - b - Eég L
1.8 ¢ S e Burke Alex:?ncria 4 .n e‘:{esﬁeh-
’ \x ~\ J e Gecrg;lown ]
p 0 Waldorf _ 2
H 3%_5 Woodbridge b7 ka Nicge Sezford a0
1 ; ' S
!
¢ ;

5 / 38 4 ctr:lfford b A = @ @ QOcean Cty Al
' . 75 7 -7B.5 -7B 755 -75
— YN\ e

0 20 40 Bb\./ 80 100 1 20 140 160 180 .
ozone (pphbv)
MARYLAND

Likely composite sounding with plane data

DEPARTMENT OF THE ENVIRONMENT



Case Study: August 4-6, 2014
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— Summary: August 4-6, 2014

a Monday, August 4

= 84°F High Temperature;  2.8mph average wind speed

= 71ppb 8-hr max ozone (Model recovered a bit too fast in this forecast from previous
day’s mid 40s ppb ozone)

Q Tuesday, August 5
= 89°F High Temperature;  1.8mph average wind speed

= 72ppb 8-hr max surface ozone (But ~100ppb ozone observed just ~500m above
surface sites observing 65-74ppb hourly o0zone values)

= 6 to 13ppb greater ozone observed just 8m higher between two Beltsville sites!!!
O Wednesday, August 6

= 77ppb 8-hr Max Ozone (Exceedance Day)

= “Hole in Clouds” and convergence along cold front (Meteorology Issue)

Why is there an over-prediction of the surface? Model “correct” but at the wrong
height.

Localized: Nature of the game now; widespread exceedance rare in 2013/2014
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Operational models
tend to over predict —

surface 0zZone Ozone too high in the

Bl_ Chesapeake Bay and
near Norfolk, Virginia
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formation obtained regarding marine
emissions in the Bay areas could be causing over
prediction of surface ozone, especially in light of
lower than actual PBLH. All boat emissions in the
bay are ingested at level zero (0), or on the ground
in the off-the-shelf NEI. This would cause a spike
- in NOx at the surface and potentially lead to ozone
Mawximum Bhr Ozone (PPR) Endl(pr‘gi E;glzgl_;gifiz%ﬂlﬁl TAM EDT overestimation. \

@ National Digital Guidance Database - T

12z model run Graphic created-Aug 20 11:13AM EOT
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-~ Ship Emissions: MARAMA 2007

Mew Emissions Inventory Average for August 2007 NOZ {mole/s)

3.500

Level zero (0)
emissions

Is the emissions inventory correct?

Are ship/train/plane emissions
processed correctly?

12 Source: University of Maryland

for August 2007 NO2 {male/s)
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0.500
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G500

Non-level zero (0)
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Ozone Trends

MDE

2 Diurnal Profiles

= Without the support of a dirty
residual layer from upwind,
daily ozone peaks around or
just after noon and steadily
decreases.

= Not necessarily captured in
model

Q Localized vs Regional
Exceedances

= Most exceedances now
(2013/2014) occur when
localized plumes encounter a
monitor

= Regional exceedances are far
less common without
widespread poor transport
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Ozone Trends: Bermuda High

MDE
Atlantic Ocean Minus Continental Locations
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Q The pressure gradient between the Midwest and Atlantic(~35°N)
has been steadily increasing since at least 1980.

= South and southeast wind component has been steadily growing
= [s there an implication on air quality trends in the future?
P quality )
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MDE

Ozone Concentration (ppb)

Appendix: MD Ozone Summary
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06/16/2014 81 81 1
06/17/2014 80 80 1
07112014 | 76 78 79 70 2
02/06/2014 77 77 1
ogrzraanis | 1o | s0 76 85 85 4

15




