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May 25-29, 2016 CT Ozone Exceedances

By Michael Geigert

View in slideshow mode for animations
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Summary

e 8 exceedances days so far this year;
e 5 consecutives exceedance days May 25t -May 29th:
e All days exceeded last years’ 75 ppb NAAQS, except May 29th
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May 25t :
May 26t :
May 27t :
May 28t :
May 29t :

11/12 monitors exceeded
11/12 monitors exceeded
2/12 monitors exceeded
7/12 monitors exceeded
1/12 monitors exceeded
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Ozone AQI Table for 2016

AQ| Category Index Values Breakpoints in the 2008 AQl Updated Breakpoints
(ppb, 8-hour average) (ppb, 8-hour average)
0-50 0-59 0-54
101 -150 76-95 71-85
151 -200 96-115 86-105
Very Unhealthy 201 -300 116-374 106-200
375to 201 to
Hazardous 301 -500 e e
the Significant Harm Level* the Significant Harm Level*

*The Significant Harm Level for ozone is 600 ppb, two-hour average
e N e
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Ozone Table for May 2016

Connecticut Department of Energy & Environmental Protection
8-Hour Ozone Daily Maximums*

May 2016
Site 112(3(4(5/6|7|8|9|10[11(12(13|14|15|16|17|18|19|20|21 |22 27
Abington [41[24|28|32| M | M [27 |38 |45|50 |57 | 65|50 | 54|34 |46 |47 (48 |43 (45| M |55 68
Cornwall |46 |34 |26 (33|33 (34|29 (41|47 |50 | 66|69 |54|56 (37| M |[51|49|51|51 |54 |54 78
Danbury |41 [22|19[29|31|27 23|40 | M |50 |53 |69 |48 |57 | 38 | 46 |49 [ 51 | 50 |48 | 49 | 57 81
East Hartford |43 | 18 | 25|33 |30 (35|23 | 30 |47 | 50 | 57 | 66 | 46 | 55 |34 | 46 [ 48 | 49 | 42 | 40 | 49 | 54 70
Greenwich |48 31|34 |38 (34|36 |28 (46| 61|40 |54 |70 |49 |59 |38 |51 |43 |47 |51 |58 |49 63

| &n
o

Groton 4133|129 |35(30|33|41|41 |54 |49 |54 |64 |44 |54 |36|49 |50 |45|44 |54 |48

B
2

Madison |41[32(32(34(28|32|34|38|52|43|49|62|46|53|38|49| M |45|46 |55 |47 |49 56
Middletown |46 | 21|29 |35|30|35|30|42|52 (53|60 71| M |56|36|38 |44 |48 |48 |54 |50 |56 67
New Haven |42 (21|27 (30|26 |31 (23|38 |40 |35 |43 |70 |47 |40 |37 |45 |38 |41 |46 |48 |49 |57

Stafford 42 25|27 (32|29 |34 | 20|38 |44 |50 |56 |66 |51 |57 |34 |47 |47 |47 |47 |46 | 53 |55

Stratford |46 |30|35|37 |30 |35|28 |41 (53|42 |47 |62 |48 |55 |37 |47 |43|46|50 |54 |49 |54 |58

Westport |40 (28|26 (32|30 |32 |24 |41 (56|40 |53 |69 |48 |57 |36 |47 |41 |47 |51 |56 |45 |58 |62

# days >

Federal 2 31415
Standard

(0-54 ppb)
(55-70 ppb) Units - parts per billion (ppb)
(71-85 ppb) Federal Standard = 70 ppb

Unhealthy (86-105 ppb) M = missing data

Very Unhealthy (>106 ppb) * Data is preliminary and has not been quality assured




May 4th-19th, 2016 Alberta Wildfires

Fort M"cl'liglurray Wildfire May 4- May 19, 2.’01'6

B g 4

¥~ " A

~ ' i s Thui G I

nnecticut Department of Energy and Environmental Protection




May 18th-25th, 2016 Smoke Animation




May 24th-29th, 2016 Ozone AQIl Map Animation

! [Puerto Rico

Monterr ey;
Mexico City

-

[ rgh
[ g Iphia
_ & iy ok e

.
ﬁ_:er"le‘ate—d: 2016-05-27 03:50:40Z



May Temperatures for Bradley Airport CT

Date -
Maximum
Daily Temperature Data - HARTFORD BRADLEY INTL AP, CT e B
2016-05-02 53
2016-05-03 54
2016-05-04 52
120 439 2016-05-05 53
2016-05-06 63
2016-05-07 55
2016-05-08 64
100, 378 2016-05-09 69
2016-05-10 72
2016-05-11 80
_ ) » 2016-05-12 82
E 80 - 267 5 2016-05-13 7
~ - - 2 2016-05-14 77
] E : - — : 8 2016-05-15 59
g § ) E 2016-05-16 64
E G0 - I -15.6 2016-05-17 72 .
= - I - 3 2016-05-18 72 '
: I I l I e 2016-05-19 72 '

- :II__ S _ ) 2016-05-20 76
o 40 4.4 2016-05-21 72
: ! - e S e N I 20160522 7T
N N e ] 2016.05-23 83
) . 2016-05-24 67
20 -6.7 2016-05-25 90
May 2 May 9 May 16 May 23 May 30 2016-05-26 a0
. ) 2016-05-27 89
M Cbserved temperature range (2018) M Normal temperature range Record Max 2016-05-28 93
Record Min ) 2016-05-29 91
Powered by ACIS 2016-05-30 81
I 2016-0531 | 86
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May 25t Widespread OTR Exceedances

The largest number of exceedance sites in the OTR in many
years;
Elevated Ozone was transported from Great Lakes area and
augmented with ozone production along the 1-95 corridor;
In OTR:
1. 121 sites above 70 ppb ozone NAAQS, 11 sites in CT
2. 83 sites above (2008) 75 ppb ozone NAAQS, 9 sitesin CT
3. 14 sites above (1997) 84 ppb ozone NAAQS, 5 sites in CT

-
¢

e T T
e - |

Connecticut Department of Energy and Environmental Protection




wu‘mwwuﬂllll & G| ||1|-||,6
@36 l"llawc! osaT-Ju;an-
. Q47

Ny - — 0w

Orillia Brockville #
v

\ b "4 Os3
Barrieq ; eterborough ¢
" S Q62 OF eterborotigh Kingston=" ADIRONDAGK Mo St INS Montpeliar
\ 64 66 e

: Q67 o Ot9-

EBilcile k, 1 Og4 VERMONT

Dshawa '] Os5

O74 '. Gaoderich

. , o ;5 ik ono - Sire—— mtarto ______J 071 “-dlg;g-:lhtk ':073

O71
073

4

lr:rl-:-r-:bm3 '

:A?g;: 5 }Iéath'nm

i

:Bn.li@w

81 Syracus ,,,”"’"’
"8 EW YORK Mol O7a

i

O7s
MASSACHUSET
77
sO@0field

- O7s
4 ) o e Os Osg4 I'I{Slfulli
S : 0933 : - ”

iy e bl LLEC 40U 3 Wale 6n|
Q8 4 : .'- S /{ J of g" : OB{OLLIHNIK TIC L??

‘Im %535?

O
nlulnnih-:ld O7s %

- oS s NEW YORK
067 &K v, S L

= 8%;6 6|1| llll ah
63 056

068 O
o 74
gggﬁfhom O64 4 Os8 Oy
YHI C Os4
OHIO
59 : @57 O62

B Oag
S92

Ogo

O76 Os4 0§}37ul--|1 Oga

I -__ﬂm'lllaj |Ph|géb?ﬁ OQB Itlllﬂjij
O75 Qg 87 rirw

0108

O76 031 Atlartic

O70
056 : Os6 - 074 O72 O11 00 Ogs OB
Ogs ©Os9 ; 3 gﬁ' ! :

Cgs Osga

.

O61 Ors

095

||-|

Wh

~ 24-hr Back Trajectories 4:00 pm EST

Params Sites Layers My Maps [j3

Parameter

Name

[03-44201

Duration

[1Hr
POC

| Principal
Display

Os Parameter D Hide Concentrations

[ wind Barbs

“wl [ hms Fire (] HMs smoke

HAM

On8a:

TS
Osg,,
O

Legend

03-44201/1 Hr [ppb)
@ o00to<BDD

B600to <800

80.0to < 100.0
100.0to € 1120
112010 < 1250

®0® 000

»125.0

viden:

?8

oy

"‘:""Iu Lo
Tools ord _‘El.m. takl

Osg

I [A

HYSPLIT Configuration

Heights (meters): 100 500 1500
Hours: -24

Positive hours value for forward, negative hours value for
backward

Label:

[None

5 e oG]

Long range transport from Mlchlgan with surface wmds turning southwest during afternoon,

mixed with 1-95 corridor ozone and enhanced the ozone along the CT coast.



36-hr Back Trajectories 4:00 pm EST with
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Parameter ‘
Name
[03-44201
Duration
[1Hr
POC

—

\ Principal
Display

— —

Parameter D Hide Concentrations
[ wind Barbs
& [ 1ms Fire [¥1Hms Smoke
1 Legend ‘
03-4420111 Hr (ppb)
D.0to <80.0
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B0.0to < 100.0
100010 < 1120
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> 1250

20000

HMS
B Smoke plume
A Fire

Tools

EIE A

HYSPLIT Configuration

y 4

Heights (meters): | 100 1000

Hours: -36

Positive hours value for forward, negative hours value for
backward

Label:

None

s rep G|

Long range transport from Michigan up to 1500 meters, appears to pass through smoke plume.



NOAA Ozone Model May 25th, 2016
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Peak Ozone, May 26", 2016

Falls 065 NEW YORK Qo
66
) Butfalo e QnLhLQmO .52
-~ S
: : i
=" Oss W 3§28
— O7o MASSACHESETTS b‘ e
89 Qyg 47
E'E'j’ Binghamion < ®aofi=ld Worceste@71
67 052 o o) @77 072
O68 2 Flymaouth Os1
z e ovidencea -
060 5 6 891 ”ﬁ” H a ®7 3”*‘% _:Emlnalnble
?f?ﬂ:’ﬁ""o 64 ALLEGHENY MOUNTI8E b Wate w iy 34 % 76 =
Forest ki S y Ogsg by @ OFalmouth
056 Oss PENNSYLVANIA SR @ SSINECTIC i 81
W52 O65 Og5 & . PRy @74
Wi oo Os3 @72 JERSEY goy 310Q 0376
o _Stale 073 91 @79
Og2 ColleoB 59 ey Var th \Onx
'&1 Osg Allentown e’g:‘ i?g
@54 |1|.IIJL‘1:‘\|I. Osg é"w:nna P - 08 g
i75%55 *° B PENNSYLVANIA , &I 2 gl
P Os6 56 H:urlxbumOQBG RZ""’“ Os5
49 Osp
o1 @ : CoRp1 O70. ks
@53 O5es 067" @mlhjelpm%ﬂ% _River
@43 @80 Q7 1 “new
o ©53 @76 I@gy
43
= Og1 @79 053 Atlantic
2 : Osg- O6s @75 W Opg Q62
' 3 Os56 1 @7 -
3 MO R n@76 Ry
. wi : aolis
. 53 % ‘\-".gﬁﬁm 42 mAﬁn:u. ol @73
INIA 7 083 Sge O69 071
s ‘ .2 o7 O
S0 gy Ops . ORT5 g
Maonongahela
Mfl:;fjil DST aunton O62
Osg
48 VIR GINIA
‘@43 iQygnd
c,L ynchburg 55%
@52 Sygoke 065 067
Blacksburg Ogo Bub
oY
OV irginiz
Ogs5 Beach

winston- @71 Oga @71

Salem

_—_—

sbaro s Qﬁﬁ m Rocky

8 Hr begin time

POC

Display
Parameter l:‘ I

Daily Max Ozon

[ Wind Barbs
[ ums Fire (11
Legend

03-44201/8 Hr begi
00to <550

550to ¢71.0
T10to <86.0
86.0to < 106.0
106.0to « 201,

o9 @200

»201.0



Oil City

Os2

D47

1h

Lown

36-hour Back Trajectories, May 26t", 2016

Jamestown

Warren

Allegheny
Natonal

Os57

X

Allsgany
Stats Park

T~ Bradford = —

St Marys

Os0

!

Date/Time

2016

0512612016 16:00 &

N8l

ALLEG

PENNSYLVANI

Binghamton

Ithaca
o]
Hornell e
Os5 Elmira
HENY MOUNTAINSOB2

A

Vigiams port

PENNSYLVA NIA

Harri g a5
055 0%

Lanc J;Ohs 076

Chanm burg 9
Onarya #
Osge
Hagerstown
E @58
‘Egu]sbllfq b.ﬁ#”(j\ Ors 20
¥ i MAR YIAND. k}B‘ﬂm
Viinchester / Gt ey
‘ . e~ on
QOss
O

846 1t”

O64

13

O%Jmnq

~3C

Q%gl:\n

Dover

Oneonta

_ Middletown

NEW
JERSE

Co6

Wharton

State
OB8Bramst

Vineland

Orn2

ATSKILL MOUNTAINS

-

¥

gmh[

City

66
Newbur gh

Ogs Gar
Pittsfield
& MASSA
Qus
Og3
Springfield
Kingston B Os3
Oss _‘ Ca2
O74 ¥ 1Ogijord
Poughkeepsie Windham)
‘I CONNEGQTICUT
el Waterbury Qg7 Nerwi
QOug
5 New
19 New ondon
Hazen }-290
96
Bridgeport
Oy
f eenmchog

samford
i 714

NEW YORK
Bren@t

Babylon

Gl
e || Sites | Layers | My Maps
Parameter

Name

[03-44201

Duration

[1Hr

POC

|Principal

Display

Parameter D Hide Concentrations
[ Wind Barbs

[ tms Fire (] Hms smoke

Legend
03-44201/1 Hr (ppb)
0Dto <800

600to <800
80.0to < 1000

(]

(@]

Q 1000t0 <1120
@ 112010 <1260
[ ]

» 1250

Tools I

=B S|

HYSPLIT Configuration
Heights (meters): 100 1500

Hours: -36

Positive hours value for forward, negative hours value T
backward
Label:

[None

.




Smoke Plume Analyzed on May 26", 2016
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NOAA Ozone Model May 26t", 2016
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May 27, 2016 Surface Map Animation
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May 27, 2016 Smoke Plume
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Peak Ozone May 27t, 2016
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48-hr Back Trajectories May

7th, 2016
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NOAA Ozone Model May 27t 2016
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May 28, 2016 Surface Map Animation
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Peak Ozone May 28, 2016
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36-hr Back Trajectories May 28, 2016
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May 29, 2016 Peak East Coast Ozone

e Good to Moderate levels, except USG for Danbury Connecticut.
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36-hr Back Trajectories 1
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The 100/500/1500 meters trajectories to Danbury traveled from between eastern NJ and
Eastern PA with some influence from Washington DC the day before.
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Conclusions

Anomalous early season multi-day event

NOAA model suggests that precursors from
wildfire smoke may have elevated ozone on May
25th-27th (NOAA model doesn’t do smoke)

Likely an exceptional event, easy to flag, but
need to prove the impact!

.~ Connecticut Department of Energy and Environmental Protection
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