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Q Background
Q Purpose of Study
a Accomplishments
= List of PAC’s
= Emissions
= Meteorology
= Neighborhood assessments
a End Results
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a The purpose of this study Is to evaluate at the
neighborhood level

1. the origin of the emissions considering both local and
trans-boundary sources

2. the cumulative concentration of local and trans-boundray
multiple emission sources

3. the health impact of these emissions on the air quality.
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1. Selection of an appropriate air quality modelling
system

2. Selection of contaminants of known or suspected
concern that influence the airshed.

3. Determination of the size and extent of the
surrounding domain which contributes to the
airshed of interest.
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1. Acetaldehyde 16. Manganese

2. Acrolein 17. Mercury

3. Benzene 18. Nickel compounds

4, 1,3-Butadiene 19. Nitrogen Oxides

5. Cadmium 20. PAHSs (as B[a]Ps)

6. Carbon tetrachloride 21. PM2s

7. Chloroform 22. Tetrachloroethylene

8. Chloromethane 23. Toluene

9. Chromium 24. Trichloroethylene

10. 1,4-Dichlorobenzene 25. Vinyl Chloride

11. 1,2-Dichloroethane 26. Carbon Monoxide (CO)
12. Dichloromethane 27. PMio

13. Ethylene dibromide 28.  Sulfur Dioxide

14. Formaldehyde 29. VOC (anthropogenic/Biogenic)

15. Lead 30. Ozone
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A Three Tiered System
= Tier 1 — 36 km Grid - United States Emissions

= Tier 2 — 12 km Grid - Ontario Emissions

= Tier 3—1 km Grid - City of Toronto Emissions Only

Q Evaluate the impact of each grouping on
community of interest independently

Q Effectively determining the cumulative effects of
all sources on a community

October 19, 2011 8



October 19, 2011

0 Py s FDERIER 11| BOME_Wowrl ook ot e g A0 A% Dn Firaf e

LEGEND

Tier 3 (2w Grid Cutine
[ Ter2(128m) Grid Cutine
[ Ter 1 (36km) Grid Cutine

By S0 AL LT S ATk B
s iy o Ratau Fescar, € Satets Frmms S
Prapacicn: L0 Daium: HAD B3 Eccainam e Cuwic WHE Lantert

& am a 135 14 a4 aze
a7 e
gD
TORONTO ARSHED MODELLING
LT

THREE TIERED COMPUTATIONAL DOMAIN

T T
: . 3T

@;,’m s Fom e T 2| FIGURE: 141
e o (e [ | e 1




October 19, 2011

Pycions by DR OB 1113 BME_Boaviel oo s g 008 B O Pl b

WL R S |
| Lr"*r _—
i TITY * E-’;I l\L'
r»';il_—rll_ F. " ; !ﬁa.} ﬁ?’
T h e e e
NN e
i i :_a_
e L s n
-Iui !g:.q:.;_” NEw Yhre
N = L Ly "‘" T P‘-'_'_'_n\
—:f! := H T T L_,_,_—-" ——1
I— LRI '|I
s S a
[ \ |
u ! i =
] . i ]
| T Ter ] i 1
1 I I f} i L
~ 11 s SamEmL s
g ™ e
] s il I rj
r: K\H | [
pehf—hI] £ - et
C

LEGEND

Tier 3 (2xm) Grid
[ Ter 2 {12kmi) Grid
[] mer 1 (35Kkm) Geg

TORONTO ARSHED MODELLING
™ GRIDDED TIER |
GOMPUTATIONAL DOMAIN
[cararmecms T e w
L ECOE3E=ED
@s‘;‘sﬁ.&hs =] FIGURE: 34
e st [ I3 E T

10




—— e LEGEND
\| I [:#_‘L'_'r-ll \‘--.l fh Tier 3 (2] Grid
“[el=[=T3[=[=[=T=D3=T=R=T=[= [T [ et = o = = [= [ [e]=]=] =5= [ Ter 2 {128m) Grid
== [ =T e e U (= e T = [ e = b A== ] A =T = [ Tier 4 (35km) Grid
e = [ [ = [l [ T e [T [ e | = [ [ R [ [ e [ [ [P [ o, 0
= e ef e [T T e o T g I e [T T fo e T o Tt
B D [= [ === el [ o e [ oo [y oo = [ [ e [ [ [ [ [ =] o] ] {1( ’
i’. T 2 A
L ---~--—-'_—-—-;+---—;-'"_ f{ﬁi‘x “x-—-;;—-"l‘-’- -’\XJ\;’ ‘:h.\
I TN - SR N S e e R R l?— S na e‘. o | w= - -:J wsl] mm | - -".p'u
q o e B ] =L T FEA_NY
i i e Y R ==T& ‘<> >‘<
== R~ =]~ = e
== T P ol PN Sl 7
S - '&Q 7
.L}’\u‘._‘ -
el - -k}\\ y\‘f\'
. ={-[-1% = i
¥ o 2 IS
A Y
. =l -
5 - ,bn.._ b‘\.
| [ [ o= o e | ] el =
i L= 1AL e T - e =
i =TT =R b= [ L5 >
5 [ [l el | =Y = [ = e [ e = hea 2 -
: ARARSENE A==
i == [ZH A = bt | e | e =
E - <[ =T F TS = ] Je =T R = -
§ = [ T i B o i e
£ ! ==l A A P Rl = [T [ = -
E o T s 0 D S L P
. \ = =] =Lh e < p] o] | K] P ] =] 1= vaud! |1
: } Bl o e et TR P =
i : [ ] = [ o A A = e b R e[ = [ [ S = [ =] =] =
H B e A g o e, A== YOI
i =[=1--1-Fr 8 = [~ - S| REFERENCE
i =i - Ha [+ 4] - [ - LEISISINISIS Py B e e
] Michigan .- E—gﬂ_-'-;;.i:r he )y ) oy :Ilm-)rmnmbmh-m
i —— = b oy ey g ey g ey oy o o jachca- Lixt  [mtom HAD BS Comminans e Cumme W% Lankat
:: ll _:':—_._."\\_‘,____________ . "1 B @ dm 113 1 max Gam imm
BRERE -] -- | ASSE \Lﬁf-—”f R
& = alafa]a]=]=]= TORONTO ARSHED MODELLING
: MIINEIEDDED \ Penrmytvinia - GRIDDED TIER I
g blL AEEEREE COMPUTATIONAL DOMAIN
i 1‘I @‘ E EaEEm ==
i fuiieiites  fom = === RGlRE: 3-10
el [ I T

October 19, 2011 11




LEBEND
N [] Tier3 2rm) Grd
[ Tier2 i 2m) Grid

(“ [ Ter 1 @skm) Gng

<

B

| 1R

‘{*1.-!{-17

(

IIIIIIIIIIIIIII?\

IIIIIIIIIIIIIEI?\I

]

IIIIIIIIIIIIIIIIIIh.I

o A

IIIIIIIIIIIIIIIIII'\

/
)
JOOOGEN
H
h

:

|

fifa

IIIIIIIIIIIIIIIIII“

"R

.I,Ll!lltllllllllllllllll

— L
i
¥
i
i
|
%
i

g

Pmacica Lot Cunan HAD B3 Coctinns fymss: Cumic S Lankst

6 @ == nawn i L agmn

T

TORONTO ARSHED MODELLING

GRIDDED TIER I
GOMPUTATIONAL DOMAIN
e T Torw

@mm %Em FAGURE: 3-11

0 oot A 0 111 350 Mool ool ok g S A il iy 3811 11 _binioTior B Corpudel erslirm  ro

October 19, 2011 12




A

%n_._...._m_.. A L1 B L] = | m
L ] {
SEEideaars et i
- L] -
i Y A Al
=+ ;Y 1
W A A1 K
LN R I R
AR x 5
o Edab Ll 0 ]
AR AT a _
AR =
AL BN IR =
e e
= | E ‘
Pl s RREin
-y IS _ﬂv ol |t
; ¥ ]
s S
T RN
7 T [

:

I
=l

(3

13

October 19, 2011



LEGENDH

0-2s00

—— 2501 -5000
5001 - 10000
10001 - 20000
—— 2000 - 500
50001 - 900000
—— 10000 - 200000
—— 20000 - 300000
— 30000 - 500000

\
e
N |
2
2

E

i

i

|

= REFERENCE

3 kot U2 ATV ki 04, CAMMP (0804

B Femchaed by (oier AmacE R LG som” ioaas

g -,rmmsmn-rm

kY Pompacion- L Db HAD B3 Cooinam Sy o WS Lanbert
i S om e e s s
. T prep—
= SR

TORONTO ARSHED MODELLING

T

ANNUAL AVERAGE DAILY TRAFFIC
FOR ONTARIO MAJOR ROUTES
G -

%EE FIGURE: 343

October 19, 2011 14




October 19, 2011

Tier 3 {2%m) Grid Qutine

mpacica Lizt mmum—-mm S et

s = Em 1@ 1m sam amm

mOED
TORONTO AIREHED MODELLING

™ ANNUAL AVERAGE DAILY TRAFFIC
FOR GTA MAJOR ROUTES

m:l -
@' gg% FAGURE: 3-18

15




LEGEND
AADT
10000 - 15000
15000 - 20000
— 20000 - 25000
25000 - 50000
— S0000 - 100000
— 1000040 - 500000
Tier 3 {2%m) Grid Outine
i
i
g
INDEX MAP
3
E REFERENCE
¥ L L e ———
¥ [ —
g Comic gy o s Radcarcad, € Guabana. Frmms S5
4 Progscica L [mtum HAD B o Sy O WHS Lantat
5 P B o = = am e
-; AR T L e
lE- RLET
& TORONTO ARSHED MODELLING
E ™ ANNUAL AVERAGE DAILY TRAFFIC
;| FOR TORONTO MAJOR ROUTES
3 e
é E:.Em FIGURE: 317

October 19, 2011 16




October 19, 2011

il i jn b=

17




October 19, 2011

80%
70%
b 0%
50%
0% -
30% -

20%

18




October 19, 2011

// Dion Valley West (26

St Paufs {22)

SEEBBREN
(AR R R AR RN
(R X R RN RN NN ]
LE L X R R RN NN ]

Trinity-5padin (20)

19

l‘:'

Scarborough Southwest (35)

T ]



Annual Emissions (T/a) Annual Concentrations (ug/m3)
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Annual Emissions (T/a) Annual Concentrations (ppb)

F&

|

- T
B RN

. ,,.v’:f i’!ﬁ-ﬂ
,. AT PTG
AT A (Tl
5 S A2
LTS GA L/

= oy [ 100 250 . B . iy WOty B 2-24 m = @ =@ o -
— B o 25 - 500 — Hoa [CJ=05 Wl3as5-5 Bkl (g L

'ﬂ;‘tﬂl E 500 - 1900 Vi Coo&-1 ENS-wh |

Provar cisitShaie. Dourcdan, 10.75 050 500 TORDNTD AR SHED MODELLING ProwirsiadtSiuis Rourdery T8 1 .8 5 0 = 45 TOROMTO AR BHED MODELL MG
CdCorada /U5 Bosfer 0 35 50 I BORO - WOODR s i EAcwuds /S Poxder 15D s

G A 0000 : TIER 2 Hil, AHMLAL AVERADE
October 19, 2011 TOTAL HOv EMISSIONS 24 — CORCEMTRATINS TR AL TIERS EMISS0N SRS

—f gy g Sl rmese e et E R e e
e s et i DRAFT! @a.‘.mn [ ]eliss FGURE: 1 ot ey DRAFT] - L
P Lkt it i e, S ol Ryt LS iy T




October 19,

Annual Emissions (T/a) Annual Concentrations (ppb)




October 19, 2011

Modelled Monitored Error
Units Tier 11l Tier Il Tier | Cumulative Mol\r:li(t)oEr (2) Mo,:ﬁsrs(s"” MNcl)g(;tg”rilgg/
Nitrogen Oxides “” ppb 34.0 9.5 8.6 52.1 26.1 — 0.5
Carbon Monoxide ppb 178.5 42.9 45.7 267.1 325.5 — 1.22
Sulphur Dioxide ppb 0.5 1.3 4.8 6.6 1.9 — 0.29
PMa.s pg/m® 4.0 14 2.0 7.4 7.3 10+8 0.99
PMio pg/m® 11.6 3.4 4.6 19.6 — 15+ 11 0.77
1,3-Butadiene ppb 0.029 0.010 0.007 0.046 — 0.04 + 0.04 0.87
Benzene ppb 0.17 0.05 0.06 0.28 — 0.30 + 0.15 1.07
Toluene ppb 1.12 0.20 0.27 1.59 — 1.12+0.91 0.70
Lead pg/m® 0.000 0.001 0.001 0.002 — 0.002 + 0.002 1.00
Dichloromethane ppb 0.045 0.009 0.008 0.062 — 0.19+0.11 3.06
Tetrachloroethylene | ppb 0.039 0.009 0.004 0.051 — 0.042 + 0.028 0.82
Average 1.03
1) Reported as NO,.
2) MOE Station (31103) at Bay /Wellesley
3)  With reported Standard Deviation
4) NAPS Station (060427) 223 College St
26




ad Emissions distribution in domain

= US 90%
= Ontario 9%
= Toronto 1%
a Concentration contribution to
Community
= US 38%

= Ontario 24%
= Toronto 38%
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a Mobile emissions contribute strongly to
- CAC’s (NOx & PM,,)
= Toxics (Benzene & Acrolien)
= Aromatics

Q Residential/Commercial contribute to
- CACs (NOx & PM, ;)
= Aromatics (Toluene & PAH)
= Halogens
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a Modelling shows exceedence of annual AAQC for

= Benzene and
= PAH (as B(a)P)

a Over 50% of the annual average benzene level is
due to Toronto,

= 39% Is aftributed to vehicular activity

a Most of the PAH's (68%) come from sources from
beyond the City.

October 19, 2011 30



a4 PACs exceed their 24-hr AAQC's
= NO,,
= PMy,,
= PAH (as B(a)P) and
= Benzene

ad Exceedences for first 3 PACs are do to traffic while
the exceedence for benzene is from an industrial
source
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THANK YOU!
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