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2015 Ozone Season So Far

12 Days (to date) over the 8-Hour Ozone
NAAQS
Last Year: Only 8 Days

8 Days >=90° (BDL)So Far This Summer




How are we doing this year?

Actual Exceedences Days = 12
Forecast Exceedences Days = 7

Actual Dates Forecast Dates

May 4, 8 26 8

June 12

July 1,19, 20,21,&29 12,19,21,28 & 29

August 3,4

September

Total 12 7




A sample of the 2015 exceedances

May 4
June 11
June 12
July 12

Connecticut Department of Energy and Environmental Protection




May Maximum 8-Hour Ozone Concentration

Connecticut Department of Energy & Environmental Protection
8-Hour Ozone Daily Maximums™
May 2015
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CT May 4, 2015 8-Hr Maximum Ozone Averages

Site
Cornwall

Danbury

East Hartford

Greenwich

Groton Fort Griswold

Madison-Beach Road

Middletown

Mew Haven - Criscuolo Park

Stafford
Stratford

Westport

Site AQS 4 Param 4§ Param AQS § POC § Method & Duration

090050005
090011123
090031003
090010017
090110124
0900992002
090070007
090090027
090131001
090013007
090019003

03
03
03
03
03
03
03
03
03
03
03

44201
44201
44201
44201
44201
44201
44201
44201
44201
44201
44201

1
1
1

a8 Hr begin time Avg-Daily Max
8 Hr begin time Avg-Daily Max
3 Hr begin time Avg-Daily Max
8 Hr begin time Avg-Daily Max
8 Hr begin time Avg-Daily Max
8 Hr begin time Avg-Daily Max
8 Hr begin time Avg-Daily Max
8 Hr begin time Avg-Daily Max
a8 Hr begin time Avg-Daily Max
8 Hr begin time Avg-Daily Max
3 Hr begin time Avg-Daily Max

F
v

Y
Date ¥

05/04/2015
05/0472015
05/04/2015
05/04/2015
05/0472015
05/04/2015
05/0472015
05/04/2015
05/0472015
05/04/2015
05/04/2015
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PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
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70
g1
64
63
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56
T2
63




Weak high pressure off the coast with
southwest winds developing during the day
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Note sea breeze convergence zone
developing in afternoon
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e Most areas in the L
northeast averaged
moderate air quality on
May 4th,

Cornwall monitor was
the only ozone
exceedance.
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 The Cornwall Monitor in Connecticut
recorded the only 8-hour ozone
exceedance in New England

on May 4, 2015
e 8-hour average = 76 ppb
e Current NAAQS =75 ppb

Connecticut Department of Energy and Environmental Protection
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* Modeled ozone values are typically under-
predicted by 5-10 ppb in the April- May
timeframe (vegetation releasing Ozone
Precursors such as VOC’s & Isoprene's?)

* This produces a challenge for forecasters early
in the season, since exceedances can occur
with temperatures well below 90° F. What is
the new norm?? 85° F

Connecticut Department of Energy and Environmental Protection




e Did the NY wild fire contributed a few ppbs to
the ozone levels at Cornwall on May 4th?

e Back trajectories suggest it may be possible
for a few hours in the morning

 Forward trajectories suggest plume impacted
northern England

Connecticut Department of Energy and Environmental Protection
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The brush fire on the Shawangunk Ridge is seen Tuesday morning northeast of Ellenville, N.Y.

Connecticut Department of Energy and Environmental Protection



May 4t Event
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Conclusion

e Wide spread MODERATE ozone event on May
4th 2015 for New England

 \Warmest day of the year (high temp reached
87° at BDL), combined with southwest winds
and sea breeze convergence aided in low level
exceedance at Cornwall.

5

* Trajectories suggest that wild fire probably not
the issue

" Connecticut Department of Energy and Environmental Protection




June Maximum 8-Hour Ozone Concentrations

Connecticut Department of Environmental Protection
8-Hour Ozone Daily Maximums™
June 2015

| site_Ji1J203lafsiel7lalolio0f11012013014015016]17018019]20021]22]23]24)25026) 27 28] 2030
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East Hartford

@
@
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Middletow
Mew Hawven
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# days >
Federal
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Good (0-59 pplh)

3
BB EEREEERE

2

@@
(=]

(60-T5 ppb) Units - parts per billion {pplh)
Unhealthy for Sensitive Groups [f6-95 pphb) Federal Standard = 75 ppb
Unhealthy (96-115 pplb) M = missing data
Very Unhealthy (116 > ppb) * Data is preliminary and has not been quality assured
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June 11 Modeled Analyses

24HR Peak SHR-AVG Ozone —— 15km NES wndw

{c) 2013 BAMS Environmental Modeling Center

15km MAGSIP Domain Initialized 20150610 at 062

June 11, 2015 06:00:00
Min= 0.023 at (103,156), Max= 0.086 at (151,137)

PROD AOM SFC DAY2 OZHAOE 20130610 122 CYCLE ~

Connecticut Department of Energy and Environmental Protection






Both models show good agreement

NOAA model shows exceedances along entire
CT coast

Observed 8-hour averages ranged from 86ppb
Groton to 95 ppb Stratford

One day event expected at the time

Connecticut Department of Energy and Environmental Protection




Danbury Monitor Exceeded the 8-hour Ozone
NAAQS of 75 ppb

Monitor 8-hr Ozone PPB
Cornwall-Mohawk Mountain 72
Danbury-Western CT. State Univ 79
East Hartford-McAuliffe Park 66
Greenwich Point Park 67
Groton-Fort Griswold 59
Madison-Hammonasset St. Park 62
Middletown-C.V.H.-Shew Hall 64
New Haven-Criscuolo Park 69
Stafford-Shenipsit St Forest 58
Stratford-U.S.C.G. Lighthouse 64
Westport-Sherwood Island 63

Connecticut Department of Energy and Environmental Protection

b



NOAA Model Animation for June 12, 2015
Shows High Moderate for Western CT
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w 8-hr Ozone Observed AQIl Map for June 12, 2015
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Surfacé Map Animation for June 12, 2015
Shows Warm Front Passage late in Day
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Back Trajectory Animation for June 12, 2015

Shows Southwest Transport at 1000m above Ground level
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e

ted ozone (GOOD to_
MODERATE) in CT, but predicted USG for southeast
New York and northern New Jersey

 Low levels trajectories were local - off LIS, but at
1000 meters, transport was from southwest

e Warm front passage was sooner than modeled,
resulting in MODERATE ozone forecasted, instead
of MODERATE to USG.
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July Maximum 8-Hour Ozone Concentrations

Connecticut Department of Energy & Environmental Protection
B8-Hour Ozone Daily Maximums™®
July 2015

(112130405060 718000 10011012]13014815016817] 18] 19] 20021422] 23§ 24 25] 26) 27 | 28] 20 30§ 31|

61
M | 48 | 62

60 PAE 80|
eSO = 86|

(73|
B4
# days >
AR AR A RS
Standard

Good (0-59 ppi)

EEEN IEIENE EEEIE

Site
| Groton |
 Westport |

(60-T5 ppb) Units - parts per billion (ppb)
Unhealthy for Sensitive Groups [(76-95 ppb) Federal Standard = 75 ppb
Unhealthy (96-115 ppb) M = missing data
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July 12, 2015 Ozone Forecast (ppb)
and Observed Values

Site/Site AQS/Param/POC

Date (LST)

Max Observed

NOAA 06z

CTDEEP Forecast

Cornwall/090050005/03/1

7/12/2015

48

46

62

Danbury/090011123/03/1

7/12/2015

53

54

70

East Hartford/090031003/03/1

7/12/2015

47

53

72

Greenwich/090010017/03/1

7/12/2015

70

79

80

Groton Fort Gri/090110124/03/1

7/12/2015

56

81

80

Madison-Beach R/090099002/03/1

7/12/2015

65

93

80

Middletown/090070007/03/1

7/12/2015

50

61

74

New Haven - Cri/090090027/03/1

7/12/2015

44

81

80

Stafford/090131001/03/1

7/12/2015

44

49

70

Stratford/090013007/03/1

7/12/2015

62

920

80

Westport/090019003/03/1

7/12/2015

63

80

80




NOAA/BARONS Models: 06z July 12, 2015

(prd) 067 ?H-30H 1st d 8h max sf 0, (ppbv) Valid 12 JUL 2015

132
124
”"'i """ 3 . _ ~ Y 118

..... . A - .' = 75 108

{e) 2013 BAMS Environmental Modeling Center

15km MAGSIP Domain Initialized 20150712 at 062

July 12, 2015 06:00:00
Min= 0.025 at (117,165, Max= 0.087 at (146,130)

0.140
0.135
0.130
0.125
0.120
0.115
0.110
0.105
0.100
0.095
0.090
0.085
0.080
0.075
0.071
0.067
0.063
0.059
0.045
0.030
0.015
0.000

24HR Peak 8HR-AVG Ozone — 15km NES wndw

{c} 2013 BAMS Environmental Modeling Center

15km CHAQ Domain Initialized 20150712 at 062

July 12, 2015 06:00:00
Min= 0.028 at (120,163), Hax= 0.103 at {142,130}

Connecticut Department of Energy and Environmental Protection




24HR Peak 8HR-AVG Ozone —— Conus US (4hkm) Grid

{e) 2012 BAMS Environmental Modeling Center

45km CMAQ Domain Initialized 20150710 at 062

[ T e Y e R e N e e e = I == R e R O = T = D e e = N e

\

Baron CMAQ Model: 06z July 10, 2015

July 12, 2015 06:00:00
Min= 0.022 at (Bbb,72}, Max= 0.130 at (94,25}
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GFS 18z windstream analysis further exemplifies prevailing southwest winds over LIS
while tropical system gets going to the south.
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e Satellite shows high clouds streaming over the area

e Typically, this is not enough to limit ozone
production



H L2

* |rregularity of observed ozone curve suggests
that expected sea-breeze was disrupted.

* NAM model was predicting influence of ocean
‘low’” by Monday, mixing in the maritime air

e |t's possible that ‘low’ developed sooner and
stronger than forecast by NAM

e The Greenwich wind direction trace vs. ozone
shows how sensitive it is to wind direction

Connecticut Department of Energy and Environmental Protection




Conclusions

*Ozone levels were above USG over LIS, as observed by Greenwich
monitor

*Normal sea breeze pattern was likely disrupted by developing ocean
‘low’, later to become tropical storm Claudette.

*A finer model grid could have improved the model output, assuming
the meteorology was well characterized.

*Ozone forecasting beyond 2 days is still a formidable task, however,
running the NOAA model to 72 hours would still be helpful to
forecasters.

| would still make the same forecast with what tools were available

Connecticut Department of Energy and Environmental Protection




August Maximum 8-Hour Ozone Concentrations

Connecticut Department of Energy & Environmental Protection

B8 - Howur Ozone Daily Maximums™
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Questions?

Jude Catalano
Air Pollution Control Engineer
Jude.Catalano@ct.gov

"~ Connecticut Department of Energy and Environmental Protection
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