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2015 Ozone Season

22 Days over the 8-Hour Ozone NAAQS
Last Year: Only 8 Days

18 Days >=90° (BDL)This Summer (5 in
September)




How did we do this year?

Actual Exceedences Days = 22
Forecast Exceedences Days = 15

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, 24, 30, 16, 18
31

September 2,7,8,17, 18 2,3,8,18

Total 22 15
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August Temperatures Above Normal

Departure from Normal Temperature (F)
6/1/2015 — 8/31/2015
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A Dry Summer / Especially August

Departure from Mormal Precipitation (in)
6/1/2015 — 8/31/2015
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And then Comes September...

Avg Temperature Departure (°F)
September 2015

Connecticut Department of Energy and Environmental Protection




Analysis of 4 Ozone Events from 2015

Early season event: May 4, 2015- Only one
exceedance
June 11, 2015: Widespread I-95 corridor

July 12, 2015: Model over prediction

September 17-18, 2015: Rare late season
staghation event
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CT May 4, 2015 8-Hr Maximum Ozone Averages

Site

Site AQS

Date (LST)

Max 8-hr

Cornwall

90050005

5/4/2015

76

Danbury

90011123

5/4/2015

71

East Hartford

90031003

5/4/2015

70

Greenwich

90010017

5/4/2015

61

Groton Fort Griswold

90110124

5/4/2015

64

Madison-Beach Road

90099002

5/4/2015

63

Middletown

90070007

5/4/2015

69

New Haven - Criscuolo Park

90090027

5/4/2015

56

Stafford

90131001

5/4/2015

72

Stratford

90013007

5/4/2015

63

b

Westport

Connecticut Department of Energy and Environmental Protection

90019003

5/4/2015

61




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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* 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

Lo_cajcio

R,

B e e

=TT
Cats kill
State Park

ngffi

777 m -

re

GO0 m

Gl 2 ec
<5 Glas’

247368 m

L LSTER

5 R
B El_looml naton

A Cottekil
Rosendale
High
Falls

T I'-.-]ount/
= Marion

T
Glasco T!|'°“ =

1 rd

I’
L
‘-L-? Rifton
Till=on

. 5UL

s 206

ol (Kiarn esha

5]
(Fallsbur
South ) &

FallsD{urg

ke .J"'. Thompsomville

it cello

LIVAM

o
| .
_Westbrookville

o A 7

\ Cud debockl‘;ille

Y 75

/ ]

= 4 F

o
l-.jl Irift
Sparrow.,
Bush %

£z
#aPort
erdis
Matamoras© |

High Point ./

| State Park

S50, )

Stokes i
State 503
Forest *

E]

o

Woodridge

~.
" 0

Mo untain

o

350/im

Mew'7
Faltz|

A P
Dale "= cragsmeor P
R £
~]

5

Arlington

S0
Red Oaks
Al

J & oy L
7 She e

DU TERESS
:

| Plains

[ Dover !

Falls',
WeatnueCONNECTICUT.

Zanaan

5
g ¥ I.T;TC]II'I LD

Litchfield/ |
[ II

/

e/ I
~ Bantam
5 i

7

& B

Rock-w i
. Tavern o
= S

Johnson

- k, 3
Do Milton 2
S

A
\‘.’m1 R e )

Keurens

|
Marlbare  Mwappingers
1 ! Falls

v ]
SHerman

TICH]T
A

I 309 m I:",_i"{" 0
“,“Chelsea ; 3 -~ )
=l e T
Caslls . \Fisrkill~ = B
£ i

Maybroak

9 I
Nt
10m

Washingtonville ——

- ElGomi
Goshen _/ Grow
R
Chesfer r T‘ |
e et LN 2 5 O
Sugar a

Loaf  Manroe “Ce
Py R

Harriman

A
Varwick 4 j
s a : P B T . X
— b i Belivale 2 325 mig e Vel plan c Montros e HEights " o¢ Eedford 3
Trail/lstea — Gresmvood s - = v o o FAS 3 )
r q Flake A 346.m g i ) At | by e
= f (o TR Ak AT S NE J

Date/Time

05/04/2015

0510412015 02:00 i

C[oel]-[00]xesr

[ Set Time ]

[ Reset ]

| Time Control

(hours)

(]

(v}

: Back Trajectories from CornWIaII' Monitor
8:00am to 6:00ppm

r.
AN




NEW YORK T i = A Mechanicville Falls < G88m il PLELAL R A AT A
i T sl ) TG O ET Clifton : ; ! ‘ A B Feterbaraudh
MOMTC OMERY O Park E‘: %ennlngton Brattlebars Swanzey S0871 59 2
7m TR o \ \ 383 m i Jaffrf Milford
20- . JECHEMECTA U waterford o e
- ' B B e 757 m. i
y .‘.' B \J‘."J T
¥ d ke 4 3 i 226'm
R b j Hewtanvile Williamstown — parth o : : 183m
. . o, REMSSELALR Adams Winchendon
e 4 SobklVAER

Albang}azﬁ

SCHOH ARIT ; Glenmont
ALBANY ] }

270 m

J
A18m A Turners

g Falls
Greﬂ.nfiel@‘lg N

G FRANKLIT

Adams

386 m}

604 m

The
Paterzburig
State Faest

(%]
]
o

(A T o
-‘ 3 G- Fitt=field

Faven ] 4BEm.

O

BERK SHIR!
Dctober

"R Chatham
Coxgackie

45 5 Shrawsbul
chertown,

rcester o8

J Huddan 427 m
Catskilll COLUMELA

S04
Walton

DPELAWARE

o

oo

HAMPDEN

\Springfield

5

- Sp
FoGlasca) -

I/ Lake Red Hook ~ -
m | Katring £

| Location of fire

Somers Staffard
1 @41

A i G 6m o Windsor )
55 M7 - Uy
2 i Cdnndly Winsted Lachs -

Rackyille Tolland~"

ITCHETELD

: Canton B |
\/05? Torrington Avan y

» Unionvills Hartfo_l.'. @15 384

R2E o e o
236m - Liberty TOLLAND St

New o |
Faltz |

; i Vitchfisld
5 - Ellsr 3 CONNECTICUT
Ul |® Al Kiamesha ~

IMonticello Lake g

Glastonbury

W
Y

'Flainville

~ Flymauth

Rocky i
/ “Hill 5 I
B i i LI W 1 f East
Vap ping er ; ; )
5 lFlallsJ Hampton ~ cojchester

detown =l Frach air Pas
e 10m @qy=ton {0 NEw Sen; RHODE

Lo o

i
i
i
]
f

i3 Keurens
18 m T

MITHDLE SEX : i
Ledyard

. SENow ; ashingtonvills | ; f: 2 5 O
Eush . ; i 2 m [ ;
128 m Highland / 284N :
Johnson r-J,-]i E a2 Highland : O o

Mool el e s 500 I i LONdaN \
Hiah Foint O alcE Hariman “EL Yarktc m i k Y

Matamara

ilf ord i

¥ L Old

o/ #7355 Heial : =t i )
DatelTime osioa1s 0s:00 G | wanwick ' Montross Fite Trumbull i : m%l =
L ; , | 5 e

- Thisils i o
[06]=]-[00]x]est W A RN i

=Y orward Trajectories from Fire Location
6:00am to 12:00ppm _

05/04/2015

Time Control (hours)




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

e 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.

* Trajectories suggest that wild fire probably not
the issue

" Connecticut Department of Energy and Environmental Protection




June 11, 2015, 8-F

our Ozone Concentrations

Agency Site Site AQS Date (LST) Unit Max 8-hr
CT1 Cornwall 90050005 6/11/2015 PPB 56
CT1 Danbury 90011123 6/11/2015 PPB 68
CT1 East Hartford 90031003 6/11/2015 PPB 59
CT1 Greenwich 90010017 6/11/2015 PPB 86
CT1 Groton Fort Griswold 90110124 6/11/2015 PPB 86
CT1 Madison-Beach Road 90099002 6/11/2015 PPB 91
CT1 Middletown 90070007 6/11/2015 PPB 74
CT1 New Haven - Criscuolo Park 90090027 6/11/2015 PPB 93
CT1 Stafford 90131001 6/11/2015 PPB 57
CT1 Stratford 90013007 6/11/2015 PPB 95
CT1 Westport 90019003 6/11/2015 PPB 92

@ Connecticut Department of Energy and Environmental Protection
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NOAA Ozone Model 8-hr Forecast



FROD AONM SFC 0ZCNO] 0 THU 130611/1200v0249 ~

NOAA Ozone Model 8:00am -11:00pm



{c) 2013 BAMS Environmental Modeling Center
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Barons Ozone Model 8:00am -8:00pm



AirNow 8-hr Ozone Observed AQI Map for June 11, 2015
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Aqua/Terra Images from June 9- June 11
Note the_ plume fr Canadian wildfires
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e Both Barons and NOAA models showed good
agreement for Connecticut

e 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




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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R DR . U
Conclusmns for June 12 2015

NOAA model under-predicted 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

Warm front passage was sooner than modeled,
resulting in MODERATE ozone forecasted, instead
of MODERATE to USG.

=" Connecticut Department of Energy and Environmental Protection
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July 12, 2015 Over-Prediction

Ozone AQ| for the Northeast
Daily oz%e AQI ' i
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NOAA/BARONS Models: 06z July 12, 2015

Both Models Over predicted CoastaI.Exceedances

{c} 2013 BAMS Environmental Modeling Center

15kn CMAQ Domain Initialized 20150712 at 062

(prd) 062 TH-30H 1st d 8h max sf O, (ppbv) Valid 12 JUL 2015
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Min= 0.028 at (120,163), Max= 0.103 at (142,130)

Connecticut Department of Energy and Environmental Protection




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
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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
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Conclusions

Ty R T LR
* |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

e There is a need to better characterize the ozone over LIS

Connecticut Department of Energy and Environmental Protection




September 17, 2015

8-hour Average Maximum Ozone Concentrations (ppb)
e 39 OTC monitors > 75 ppb
e 8 CT monitors > 75 ppb
e 10 OTC monitors > 84 ppb
e 4 CT monitors > 84 ppb

b

Site (CT only) Site AQS | Param | Date (LST) | Max_8-hr_03
Greenwich 90010017 03 9/17/2015 91
Danbury 90011123 03 9/17/2015 72
Stratford 90013007 03 9/17/2015 94
Westport 90019003 03 9/17/2015 96
Cornwall 90050005 03 9/17/2015 68
Middletown 90070007 03 9/17/2015 84
New Haven 90090027 03 9/17/2015 88
Madison-Beach 90099002 03 9/17/2015 81
Groton Fort 90110124 03 9/17/2015 77
Stafford 90131001 03 9/17/2015 79
Abington 90159991 03 9/17/2015 73

Connecticut Department of Energy and Environmental Protection




September 18, 2015

8-hour Average Maximum Ozone Concentrations (ppb)
e 35 OTC monitors > 75 ppb
e 11 CT monitors > 75 ppb
e 2 OTC monitors > 84 ppb
e 1 CT monitor > 84 ppb

b

Site (CT only) Site AQS Param Date (LST) Max 8-hr Ozone
Danbury 90011123 03 9/18/2015 88
East Hartford 90031003 03 9/18/2015 84
Stratford 90013007 03 9/18/2015 84
Middletown 90070007 03 9/18/2015 82
Westport 90019003 03 9/18/2015 81
Abington 90159991 03 9/18/2015 79
Cornwall 90050005 03 9/18/2015 79
Madison-Beach 90099002 03 9/18/2015 79
New Haven 90090027 03 9/18/2015 79
Stafford 90131001 03 9/18/2015 79
Greenwich 90010017 03 9/18/2015 78
Groton Fort 90110124 03 9/18/2015 71

Connecticut Department of Energy and Environmental Protection




Surface Analysis Animation
September 16, 11:00 am- September 19, 2:00 am




Ozone Lidar 11:30 am- 10:30 pm

September 16, 2015, Beltsville MD

GSFC TROPOZ DIAL - Beltsville, MD
16-Sep-2015 15:30 — 02:30 UTC
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September 17th

e Ozone Lidar levels ranged from 80-120 ppb on September 17" up to
1500 meters in height, but the NOAA model was under predicting

(prd) 06Z 31H-48H 2 day 8h max sf O, (ppbv) Valid 17 SEP 2015

43N




Peak Ozone AQI- September 17, 2015




Meters AGL

September 17, 2015 NAM 48-hr Back Trajectories

NOAA HYSPLIT MODEL
Backward trajectories ending at 1600 UTC 17 Sep 15 | These September 17

NAM Meteorological Data NAM 48-hour back

Source ¥ at 4111 N 7333 W

i I
|

—H /% (44 flo g I trajectories tell a story

of meandering lower
level winds and the
1500 meter back-
trajectory starting over
the Atlantic.

Clearly not a classic case
of ‘Corridor’ transport




September 18th

* NOAA model was still under-predicting ozone,

especially in New England.
(prd) 06Z 31H-48H 2 day 8h max sf O, (ppbv) Valid 18 SEP 2015
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Peak Ozone AQI- September 18, 2015




amm\\/estport NOAA esswAirnow

Sept 17-18, 2015

NOAA Model 12z Day Before vs. Airnow Observations

Westport CT Modeled Ozone
e Forecast for September 18t was much more accurate

e 12z day before model run forecast better than same day 06z
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Conclusions

e Evidence suggests that some southwest ozone
transport into Connecticut was occurring, but a
portion of the precursor buildup could have
been ‘homegrown’.

e This was a rare September stagnation type of
event that was under-predicted by the NOAA

CMAQ model.

e This is an important case study for CMAQ/NAM
model developers to improve the boundary layer
parameters.
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Questions?
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