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Region of Peel Modelling & Monitoring System
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Estimate air quality where no monitors (all year)
Assess contributions from emission sources (all year) \
Shape & influence health-based policy / regulations \,\ t}

Support informed public education and messaging

Prioritize emission reduction options

Assist in making planning decisions
from a public health perspective
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Region of Peel Modelling & Monitoring System
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Model Configuration:
WREF (Ver. 3.4.1)
MCIP (Ver. 4.1
SMOKE (Ver. 3.1)
MEGAN (Ver. 2.1)
CMAQ (Ver. 5.0)

36.0 km (boundary conditions)

12.0 km (boundary conditions)
A
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Air Quality Model Domains (36/12/4/1)
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Emissions Inventory Sources Used

2010 pre-speciated major point sources (NPRI) \
2006 area and mobile (on-road and non-road) \,

2011 National Agri-Environmental Standards Initiative (NH;) '

us

2008 US EPA for point, area, on-road and non-road P—
2012 fire emissions

Biogenic
MEGAN (Version 2.1)




Annual Emissions (tonnes) in 1.0 km Domain
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SOURCE CATEGORY co NOy voc | NH, | SO, | PMy, | PM, 5
TRANSPORTATION \

Air Transportation 8,746 4,226 2,081 3 342 0 149 \

Rail Transportation 853 5,546 146 5 250 0 177 \
Marine Transportation 9,492 1,460 2,898 2 715 0 232 \\‘
OnRoad Urban mobile 302,282 48,008 29,388 3,290 245 1,433 10,883 \
OnRoad Rural mobile 68,926 16,058 6,716 752 56 453 308 \
Unpaved Roads 9,473 43 2,101 1 1 0 3,886 .
INDUSTRY "
Metals, Mining and Mineral Production 18,982 838 52 1 58 0 3,448 h
Utilities 245 826 16 10 111 0 26

Forestry and Wood Products 187 61 1,787 0 56 0 7

Manufacturing and Assembly 0 0 32,226 0 0 0 0

Printing and Related Industries 0 0 9,224 0 0 0 0

Industrial use of off-road engines (e.g., forklifts, heavy equipmen{ 24,685 11,829 1,533 2 537 0 212

Industrial Point Sources 19,440 16,816 7 1,219 18,765 3,419 2,497

Primary industry 0 0 38,852 0 0 0 0 f—
ANTHROPOGENIC & MISC

Waste Management 2,085 142 2,180 27 413 0 302 -
Commercial Fuel Combustion 211,677 9,312 7,316 72 3,719 0 901

Construction Activities 10,606 7,482 1,125 6 390 0 673

Gasoline Stations and Petroleum Wholesales 0 0 4,497 0 0 0 269

Population, Urban and Rural Dwellings 50,805 7,351 2,423 213 1,451 0 2,090

Residential Wood Combustion 71,493 1,033 15,285 93 148 0 10,791

Farms / Agriculture 5,780 9,056 2,743 1,243 413 0 1,224

Other / Miscellaneous 0 0 58 0 0 0 81
[Total without fugitive dust | 815,756 | 140,086 | 162,656 | 6,938 | 27,669 | 5,306 | 38,158 |

Fugitive Dust (including agricultural, construction and road dust) 0 0 0 0 0 77,937 14,585 .
Total including fugitive dust 815,756 140,086 162,656 6,938 27,669 83,243 52,742 \

Notes: emissions of gasses from soils and vegetation (Biogenics) not included 10



UNIQUE CHALLENGES WHEN MODELLING AT
HIGH SPATIAL RESOLUTION

AKA —the Devil is in the details... oy
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Missing Stack Parameters

Missing / generic : ¥ A2E 11
stack parameters LR P g e :

8749 " |
Vaugh an® , *Pickepng
) 1245!:9
much more \ v |
Important... " -. o felelel \
B0 S Q\m
~ m,," 50433

Yellow dots depict | . g
major sources with ’ N |5
inadequate or o il S DXL ’ §

SO @naten
missing stack =

parameters. e W@s-m":’?ﬁ%j"-"?\‘




CONSULTING ENGINEERS
& SCIENTISTS

Heads-up digitizing, buffering,
and other GIS techniques...

Spatial Allocations - Airport GSE
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Spatial Allocations - Commercial Marine

Emissions inventories are never ‘done’...

\
Year 1 Surrogate Year 2 Surrogate Year 3 Surrogate
STEEREEIAIL - SRR - e
i ¥ .
o : » ks . - P
Titvrend W1, kol 'M“* iy 1illy  yhot- s ' ictemad M1, -
o sl £ oA Ul R aa R .
oy Blsiprang 4 Ferge Byttt e s &N Ot
" JYoronto . . . x 3 Joronto . AL et
o ldd LR L et
w ¢ .Mr;sissauga & : :',: Rl " Mississiuga ariigh Misgie <,
> ..“ﬂnn‘ i men » .ﬂlll-!‘ > _ o Mz
Aeveiie ana®en ! Oabbons Sob =
. . »
ner L ner prws b r—
LAKE i LAKE S LAXT
P Perk e < - -
) e % ONTARIO Y i ONTARIO N o Tan 47 L
Budington | Burlington Parlingon,
b l: lllllll.ll.l. s Wt - ’ Foat? ¥ S .'-'r--' r"ﬂ
y r L B R R - - ®. e - -
- Hamilton i 2 Hamilton .|l P Hamilton - = =
- " - =3 It 1) o ot A N L1 rcn R B
La®s = b - g = p =
P » s Sern Cataiines® ‘“_; .!vn!hrd Sait Cathanner e ‘M*\ g i St Caliafeer ‘“; ‘
J.Am" oy T - ."m' adiond & -
Wimpun ¥ dly I TREE Magwal B
Morth Tunke Horth Tusan warm \-—1
Welland g Welland o melaly
N1 ABG ARR N1"AE AR KX NJ AG AR R
(\NFU LA P EN NS ULA P EN I-KJULRN
Legend PortColbaene B Porttalbormne B¢ PorrCabame By
S ne Sy ey
| MARME . Commercial Vessals D e Model Dormale 9 9
L T Medel Cela ‘
2 Senvice Layer Credas Nationa! G. he » »
v Long Polnt DeLome. HTED, UNEPWENE, LS0S, NA Bl Lons Pein aogetd
R By MET, NACAN, GESOO. NOAA. PG Bar
fa T Sartat Lo Sranh [ eT T

14



NOx Emissions (g/s) Over 1.0 km Domain

July 13, 2012, 1800 GMT (13:00 EST) \
4.0 km Gridded Emissions 1.0 km Gridded Emissions |
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CCTM (CMAQ) MODEL PERFORMANCE
2012 BASE YEAR SIMULATION
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Annual O, (ppb) modelled vs observed (domain-wide)

DRAFT Results - Ozone
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DRAFT Results - PM, -
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Annual PM, c (ug-m=3) modelled vs observed (domain—wide)\,\

AQ_PEEL_01km_pm25 PM_TOT for NAPS Site: All
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Domain-wide modelled vs observed O, (ppb)

March

AQ_PEEL_01km O3 for 20120301 to 20120331
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DRAFT Predicted & Measured Ozone

July

AQ_PEEL_01km O3 for 20120701 to 20120731

© NAPS (AQ_PEEL_01km) / @

"o AQ_PEEL_OTkm
O s O ktA RMSE, RMSE, Mdnl ManE
M . Q78 763 W7 -579 983




DRAFT Predicted & Measured Ozone

CONSULTING ENGINEERS
SCIENTIST.

Domain-wide modelled vs observed O, (ppb)

March July
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E— July 13, 2012, 1800 GMT (13:00 EST)
1.0 km Gridded Concentration




DRAFT Results for O; (July)

Mourly bospiot AQ_ PEEL S1am 20120701 ~ 20120731 SITE: dsdaas Mourty bosplet AQ FEEL 0thm 20120701 = 20120731 SITE: 068101

CONSULTING ENGINEERS 81 — ] PO Nore 8 ~a “RPO Mo &
SCIENTIST - " ) [—
B QSR S0n| Ste. 050420 H ::“Pénmmi e Dagios
. 8 z
- AHI ~ -
i ﬂll i i It i
3 |3 N I\ g | HERaas 8
| &7 ’ , L
“ T ||||" ] ""'ll;'
o o+ o
| [ AR 2o B An dun Sum S Sm B A e A A Zn S e s e um e g | ey ey pr g p ey gy g rgr cp gy
\“2‘38’0‘2“"’"‘?“73‘ 02 4 6 B 10121 1618 M2
Howr (LST) Hour (LST)
3 © Mx
N 101
A“h U
e
.\ ¥ © @ =)
o5 o U Hourly batplot AQ_PIEEL_01km 0130781 ~ 20130731 SITE: oG42s
2, 0 e ——— I
g vl ¢ RPO. None
;A Richmond Hill M.M r————
et st wow s v AQ_PEEL_Stm
g - = S 06429
Vavghar® "
21 ¢ 3
@D soar0
| pe 7B
i P s0430
3 um.up@. 90428 ¥ -
Y 5 60433 §
Lo @ oronto E g
Gt 8
61802 4
am Milton I~
: 5
rbrdge o

0 12 4 % ¥ » 2
Hour (LST)

M meuo PEEL 01km 20120701 ~ 20120731 SITE: MI

T RPO Mo |||
\

She DGOU2Y \\

‘ \

B MO _PEEL Svm|

Il\
‘\;‘l
2 4 8 8'0171416182072
How (LST)

f Spatial ?
Temporal ?
Emissions ?

| Meteorology ?

Meourly boxpiet AQ_PEEL_01km 20129701 = 20120731 SITE: 061683

8
' \

—

][ " A s-su Dtk |

e |

Tyt
10 17 14 (] 18 20 2
Hour (LST) 22




CONSULTING ENGINEERS

DRAFT Results for NO, (July)
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Initial Observations

Model performance ‘good’ for both ozone and PM, .
High resolution evident in results (O; near highways) \

High resolution highlights model performance
‘challenges’ (El, spatial, temporal, meteorology)

Much to investigate and likely improvements to be
made (so what else is new?)

New 2010 El for Canada improves O; performance
(e.g., near highways)

Emission updates and emission change scenarios
currently underway

24



Take Home Messages

Spatial surrogate activity data suitable at 12 and 4 km | ‘
resolutions likely not be suitable at 1.0 km \

Plumes cross multiple grid cells even at even modest |
winds, making meteorology, chemistry, and timing of
emissions very important at high resolution

Stack parameters and source locations arguably more
important at high resolution

Challenges capturing meteorological phenomena |
(inversions, nocturnal boundary layer, land-sea breeze)
remain

25



Thank you for
your time.
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Questions?

Funding provided by: Regional Municipality of Peel
Public Health Department
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