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Multiple-Path Dosimetry Model

Step 1

Airway Morphometry

Species: Human

Model: Yeh/Schum 5 lobe

Functional Residual Capacity:
3300 ml (model default)

Upper Respiratory Tract: 50 ml
(model default)

Step 2
Particle Properties

Density: 1.5 g/cm?
Aspect ratio: 1 (model default)

Diameter: Count Median
Diameter (CMD)

Particle Distribution: Single

Inhalability adjustment: PM, 5
mass concentration

Geometric standard deviation

(diameter): 1 (model default)

Geometric standard deviation
(length): 1 (model default)

Step 3

Scenario: Constant Exposure
Concentration: 0.04 mg/m?3

Body orientation: Upright

Breathing frequency: 12 per

minute (model default)

Tidal volume: 625ml| (model
default)
Inspiration fraction: 0.5
(model default)

Breathing: Nasal

Results for PM, ; Deposition, Retention, and Clearance

Fig. S1: Procedure to estimate the particle deposition, retention, and clearance inside human lungs

using the MPPD Yeh/Schum 5 lobe model.



VSL Neyveli = {VSL Hyderabad X
(Income Neyveli / Income Hyderabad)e}

AirQ+ Model

Create New Impact Assessment VSLiyderabad = S w/(1 + d)t
lyderaba =

Short-term Effects Cost of lliness = Hospital
admissions x Treatment cost
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Total Population, Location Area

Size (Km?), Latitude-Longitude, & Estimated Number of Attributable
Annual Maximum and Minimum Cases per 100,000 population at risk

PM, ; concentrations (EACP) = N x EAC

Hospital Admissions (Respiratory Estimated Number of Attributable
Disease) Cases (EAC) = Bl x EAP

Selecting Incidence Value,
Calculation Method, Relative Risk,
and Cut-off Value

Estimated Attributable Proportion
(EAP) = {RR(C)-1} x p(C) / RR(C) x p(C)

Fig. S2: Procedure to estimate hospital admissions for COPD and the associated financial impact.

'R.R. (C)" indicates the relative risk, 'p(C)' indicates the categorical population exposure, 'B.1." stands
for baseline incidence, 'w' represents mean annual income, 't' equals (life expectancy - mean
population age) value, 'd' symbolizes nominal rate of discount, ‘e’ stands for the elasticity coefficient,
and 'N' denotes the population size



0.9062r~

Region: Entire Lung

4]

PM, 5 Deposition Fraction
Visualisation

0.0861—

Deposition by Lobe

0.0463

Deposition Fraction vs. Generation E

0.8238 ) 0.0783
Deposition 0.0781
Color Key:
o720 00 0.0689 0.0370
N
#1.310E-3
§ § §
§ 08437 —\ g 0.0516] 50,0278 -
e 8 ]
& ] & &
£ 5 §
g 03625 » 2 00344 200185 [
4 . O 4 g
-] = W 8 3
0.1812 t’ 00172 0363
g il
00 55 0.0 I 1 ! 1 1
Head T8 P Total L LL RU RM RL 0 6 12 16 22 27
Region Lobe Generation Number
Alveolar Retention vs. Time |E| TB Retention vs. Time |E| Alveolar Clearance vs. Time @ TB Clearance vs. Time |E|
M 00158 00108 5263 -
PRI 00126 S B6E3 - 41E3
o S L
£ g 8 z
£ 3
Es! - Bose3 Q6563 |- €31e3
g S g 3
e 3 8 8
3 2 : 3
2
221 [ £63e3 &ases 221E3 |-
- = =2 g
3 e 5
g g B
w0 F 3263 22263 |- 1063 -
00 1 1 1 1 1 00 1 1 | | 1 00 1 1 00
0 81 161 240 320 400 0 81 161 240 320 400 0 1 2 0 1 2
Time (days) Time (days) Post Exposure Time (days) Post Exposure Time (days)

Fig. S3: Predicted deposition, retention, and clearance of PM; s annually; (A) Deposition of particles
in different regions of the lungs, (B) Deposition of particles in different lobes, (C) Deposition fraction
vs lung generation number, (D) Visualisation of PM, s deposition fraction, (E) Alveolar PM; s retention,
(F) Tracheobronchial PM, s retention, (G) Alveolar PM,s clearance and (H) Tracheobronchial PM3s
clearance




