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Region of Peel Modelling & Monitoring System
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Estimate air quality where no monitors exist
Assess relative contributions from emission sources
Shape and influence health-based policy / regulations

Develop informed public education and messaging

=" 25
“*f—:r"-‘ —— .
y g 4 —

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)
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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
stack parameters
much more
important...

Yellow dots depict
major sources with
inadequate stack
parameters.
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Heads-up digitizing, buffering,
and other GIS techniques...

v -0."
Cargo Buildings/ | b
" LoadmgAreas N

Year 1 Surrogate

Year 2 Surrogate __

Toronto Pearson
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Legend
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Make friends with
your GIS team!!!
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Spatial Allocations - Commercial Marine

Continual improvement...

Year 1 Surrogate Year 2 Surrogate Year 3 Surrogate
STPERE Ll - i - i
i ¥ t
o ; - P iee! P o
Titvosend Ty kot o] oy Hilly ot s wh i twnad My [ e R
Y 3 Balbag s » -y s -
pghan ughan J  aogtan
'v;.' "n'hwq. .Y—.” lew‘ - N!ld
y‘"‘" (BN ¥ 4 ey B agt! jrt o2 : g Ba N Ot g
" ~.t_oromo " x : ! .Tomn\o ‘ .Tocoo'r
\ r g .-an 4 ‘ -
LS ¢ Mississauga ity Kl .Mudisi Jga sl Missies <.,
» e b SRR ET » Mitvan » - Mz
Y el A e e  J s -
. . .
ner Ch) ner porves = :
LAKE 1 LAKE f S LAXT
Jorton U R —
3 et i Y ONTARIO 3 ONTARIO S o t)
Buwiington | Rurlington Burhngon A
t X RN RN it o v l-'-’
y 'H-.llalnnln- oiin® i < . 4”‘:‘ T .-. - = .'-' <r"q
- Hamilto i 2 Hamilton ‘f P Hamslton - =
f"’ "o - =3 = -_E | F.u orge! . : ‘_— | o R
L ~ ¥ g N CaliA N
siwitid Swn Cathalines® & siid sairt Chthanner 3 p— St Calhafer >
®. l’mdcl = Theat bt o .
I ool o aJhio e ol
WispunF sy I TREE aguat s
North Tonks Morth W1 I
Wellandy wellnd g webady
NJ AG ARR N1 AE ARRA NI AG AR R
NSl LA P EN LNSULA P EN I-K3ULR
Legend PortColbaene B4 Porttolborne By PorzCabame By
S Sanres
| MARINE . Commercial Vissals D Model Domale < .
ns T Medel Cola
Pawe feagie .
: Senvice Layer Credts Natoosl G he ’ A
o Long Point DeLeime. NANTEQ, UNERWEME, 1053, SARORI Lons Peint Lopstd
22 Bay ME . NRCAN, GESOO. NOAA, PC Bas
Sk Loash Sloge Soagd Sl L oaal




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 | }
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O3 (ppb)

DRAFT Results - Ozone
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s . \
Annual O, (ppb) modelled vs observed (domain-wide) .\
AQ PEEL 01km O3 for NAPS Site: All \
120 4— NAPS #ol Sites” 13 l‘ \
e - AQ_PEEL_01km . o @
{ ‘ ®': ’ 5 - A
v e ..'..‘.;l-u Mabhmn,
e <
et
Q2 D earo
Q""" emn
R A
Jan01 Jan28 Feb26 Mar26 Apr23 May22 Jun19 Jul16 Aug 12 Sep 11 Oct09 Nov06 Dec 06 @ i)
Date Dz 2, i )
! U:Qa|w:: o 0ot '
Bias for AQ_PEEL_01km O3 for NAPS Site: All e ) .
: )
AQ_PEEL_01km ¥or Siles' 13 R 3
40 — ! elijoa\"
8”&-:: oo
20 | ALy =
A WO IR AN il | === e
-20 - / ' q il \
| .
-40 —
—
Jan01 Jan28 Feb26 Mar26 Apr23 May22 Jun19 Jul16 Aug12 Sep 11 Oct09 Nov06 Dec06
Date 17




(ug/m3)

PM_TOT
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PM_TOT

DRAFT Results - PM, -
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Annual PM, . (ng-m=) modelled vs observed (domain-wide)
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DRAFT Predicted & Measured Ozone
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Domain-wide modelled vs observed O, (ppb)
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Domain-wide modelled vs observed O, (ppb)
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E— July 13, 2012, 1800 GMT (13:00 EST)
1.0 km Gridded Concentration
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Initial Observations

Model performance quite good for ozone and PM, ¢
High resolution notable in results (O, near highways) \

Higher resolution highlights model performance
issues (El, spatial, temporal, meteorology, etc.)

Much to investigate and improvements to be made -
so what else is new?

New 2010 El for Canada improves performance
(especially near highways due to on-road vehicle
emission decreases)

Emission change scenarios underway

24



Take Home Messages

CONSULTING ENGINEERS \
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Raw spatial surrogate activity data suitable at 12 and 4| \

\

km resolutions likely not be suitable at 1.0 km \

Plumes cross multiple cells quickly even at modest _\ |
winds, making meteorology, chemistry, and timing of
emissions more important at high resolution

Stack parameters and source locations more important
at high resolution oy

Challenges capturing meteorological phenomena \,
(inversions, nocturnal boundary layer, land-sea breeze)
still exist at high resolution

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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