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GLOBAL BURDEN OF AIR POLLUTION

Deaths from air pollution in 2017

92%

of the world's
population lives in
-~ areas where WHO air
quality guidelines
are exceeded

Outdoor air pollution

Household air pollution

Air pollution is the
5th highest-rank-
ing risk factor for

death globally

GBD 2017, Lancet 2018 o)
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Air pollution was responsible for nearly 5 million deaths in 2017

Household air pollution

Caused by burning solid fuels for
\ | heating and cooking, including:
\ Coal

Wood
41 percent 20 percent 16 percent 19 percent 11 percent ’
of COPD deaths of diabetes of ischemic heart  of lung cancer of stroke deaths
deaths disease deaths deaths Dung
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Number of deaths by risk factor, World, 2019

Total annual number of deaths by risk factor, measured across all age groups and both sexes.

Our World
in Data

10.85 million

High blood pressure
Smoking
Air pollution (outdoor & indoor)
High blood sugar
Obesity
Qutdoor air pollution
Alcohol use
Indoor air pollution
Diet high in sodium
Diet low in whole grains
Low birth weight
Secondhand smoke
Unsafe water source
Diet low in fruits 1.05 million
Child wasting 993,046 HTR

Unsafe sex 984,366 6'67m|"|0n

Low physical activity 831,502

Unsafe sanitation 756,585
No access to handwashing facility
Diet low in nuts and seeds
Diet low in vegetables
Drug use
Low bone mineral density
Child stunting
Non-exclusive breastfeeding
> Iron deficiency | 42,349
7 Vitamin A deficiency | 23,850

Discontinued breastfeeding | 7,788

7.69 million
6.67 million
6.5 million

5.02 million
4.51 million

2.44 million
2.31 million
1.89 million
1.84 million

1.7 million

1.3 million

1.23 million

2 million 4 million 6 million 8 million 10 million

852,000
deaths
Source: IHME, Global Burden of Disease (GBD) OurWorldInData.org/causes-of-death « CC BY

271,000
deaths

Others,
2.0%

Jutdoor air pollution

Caused by emissions from things like:

Power generation

Transportation

Agriculture

Open burming

Household air pollution .
Soil

pollution,

6.5%



RISK FACTORS OF MORTALITY/ DISABILITY: INDLA

NUMBER OF
CITIES IN

TOP 100 |
INDIA
(hina—‘

Pakistan —o
Bangladesh —0 |

Indonesia ——— @)
Thailand—— @)

Source: The 2020 World Air Quality Report

MOST POLLUTED
CITIES 2020

The most polluted
cities, according to the
data aggregated from
over 80K data points

1 Hotan (China) 1M0.2
2 Ghaziabad (India)
3 Bulandshahr (India)
&4 BisrakhJalalpur (India)
5 Bhiwadi (India)
6 Noida (India)
7 GreaterNoida (India)
8 Kanpur (India)
9 Lucknow (India)
10 Delhi (India)

(PM 2.5 MICROGRAM/M?)
With inputs from Al Jazeera

Country 2nd
Most Polluted
After B’desh:

~ AQLI Analysis

Vishwa.Mohan
@timesgroup.com

: New Delhi: Air pollution |

: shortens average life expec-

: tancy in India, the second

: mostpolluted country in the

: world after Bangladesh, by

: five years, relative to whatit

{ would be if the new strin-

i gent WHO guidelines were

! met, according to a new Air
Quality Life Index (AQLI)

analysis released on Tues-
day. In fact, pollution would
cut 7.6 years of lifeexpectan-
cy of 40% of Indians who

live in the Indo-Gangetic
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Air pollution (ambient AND household) is 3™ leading risk factor in
Indialll

- ‘Air pollution cuts lives
- short by 5 yrs in India’

' In the case of Delhi, the world's most polluted capital, people

would lose 10 years of their lives in a business-as-usual scenario

plains.saysthethereportre-

leased by the Energy Policy
- Institute at the University of

Chicago (EPIC). A
While most of the world

breathes unsafe air shaving
off two years off global life

expectancy, the report noted

- threat to human health in

India, reducing life expec-
tancy by five years whereas
child and maternal malnu-
trition reduces it by about

-1.8yearsand smokingreduc-

es by an averagel.5 years.



Indoor Environment

ADDRESSING THE DANGERS [l
OF BAD AIR

Reasons for concern
Asthna & breathiessaess [ .Y
T8and knginfection IETY
General health prodiems R
Skininfection BT
gyeinfection [ 12%
Cancer I 12%
bmspact on weather [ 10%
Globy warming [l 6
Docroase in ifespan | 3s
Norespomse [l an

SchooIS

Single
greatest o
cause of air Bumiey
poliution of biomass

B Exhaust from factories: 18% [ Other: 2%
Indoor fuel buming: 3% B Dco't hnow: 2%

B Comstruction activities: 3% Workplaces



Why indoor air quality matters

A closer look at the main contributors and health impacts of poor indoor air quality.
HOUSEHOLD AIR POLLUTION  ocuscoraraayoso

Occupants Activities
According to the World Health Organization, nearly 3.1 St ourees ’

> Traffic » Number of occupants »Smoking

"L . » Household combustion :gge andt_gender < :EI(Z:ZEIi?]gg
million people die prematurely each year as a result of >industry ¥Cocupation > pening and
illnesses caused by household air pollution. >Road dust Fets closing windows

» Vegetation (pollen)

Ventilation
»Type

» Operation
» Contamination
» Maintenance

Indoor air
quality (IAQ)
Indoor sources
SOURCES OF INDOOR AIR POLLUTION > Building materials
» Heating and
G iy
PP
SOOKING §MOKING >Water systems,
POOR condensation
VENTILATION » Furnishings and
1 Ierl“lc\'I?r(:;nment dlecoration .
) » Cleaning agents
)(3 C:l:l::—:‘clc::)s’tl(cl Ec?n)ditions lé.l;:jc(!’ﬁrlying soil
' fFRESHLY ? PET >#ighting (nz?urauy occu,—}ng »
» Temperature radioactive gas round In
R — PAINTED DANDER >HumFi)dity igneous rocEs and soil)
ROOMS 1SCENTED » Visual comfort

IMPACT ON

/\ : ITEMS
N | bl
; - \ J Symptoms

' DISEASES
§§4 ... » Irritation » Asthma
- ‘. » Respiratory symptoms H"’n

» Lung cancer
» Fatigue and concentra- » Cardiovascular diseases

tion difficulties » Chronic obstructive lung disease
»Headaches

» Respiratory infections
ey

Source: @kati_huttunen/Twitter » Acute toxication



Membrane protein (M)

Nucleocapsid protein (N)

Particulate Matter
(PM)

Spike protein (S) S sty ’(
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Most Vulnerable

Women and Girls

The inferior status of
women is enirenched
from ages. Women
being the home-
maker in majority of
Indian households are
widely exposed to air
pollutants.

CHILDREN
The lungs and
respiratory system
of young children
remains in
developing phase as
a result more
inhalation of air per
mass. Further, their
organs are more
susceptible to

pollutant impacts.



Indoor Air Pollution & Right’s of unborn child

PM:s, Alkanes ,PAHs,
CO2, CH4, CO, Elemental
carbon,Organic
aerosaol, Ketones,

Aldehydes E
Women are chiefly exposed to indoor air pollutants
while cooking, dusting and during other household

chores

Exposure to air pollution during pregnancy can increase your risk
of premature birth and low birthweight, stillbirth, or congenital
abnormalities. 99% Child deaths from illnesses associated with
indoor air pollution occur in low- and middle-income countries.




IMPACT OF AIR POLLUTION

ON CHILDREN'S HEALTH

A child who is exposed to unsafe levels of pollution can face a lifetime of
health impacts. Exposure in the womb or in early childhood can lead to:

M & - a8

Stunte':l lung ll:dpamd mental Low birth weight Childhood cancers lm:reaseddl risk of

growt and motor heart disease,

Peducad kg development Premature birth diabetes and

function Behavioral Infant mortality stroke in
disorders adulthood

Increased risk of

developing asthma

Acute lower

respiratory

infections

A B I
-2 = HlI = — A i
Because children have a longer life expectancy than adults, diseases have more time to emerge. The consequences

of exposure early in life — whether via inhalation, ingestion or in utero — can lead to lifelong burdens, including
increased risks of heart disease, stroke and cancer.

i

|
I




Objectives

***Questionnaire Survey for women and Children.
***Selection of Microenvironment.

**Monitoring in selected Microenvironments.

** Results

+*Statistical Analysis for Health Risk Assessment.

*»*Dosimetry Modelling




QUEST!ONNALRE SURVEY

survey was conducted among
women i

Consent was received, explaining the
purpose of study from each
respondent and the related query was
clarified through a brochure.

Voluntary response was sought and it
was clearly conveyed that the personal
information will be kept confidential
and used only for research purpose.
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Health Survey Data

. . . . "\ Tl
Residential Commercial Industrial ¥ -
k INDIAN OCEAN

BP B.S(mg/dl) B.W BMI BMR SMR Water
110/61 86.0 47.8 22.9 1162 30.2 51.5
ETS o5/ s 82.0 44.5 19.6 1214 30.9 53.2
BT 12375 87.0 62.0 24.8 1365 26.9 47.4
124/70 86.0 62.9 23.1 1371 27.6 46.8
101/66 76.0 67.6 28.5 1446 12.7 42.2
(21year = [EVEViA 86.0 63.3 24.7 1411 29.9 46.9
BT 101/71 80.0 69.9 33.2 1436 21.1 44.6
ENET T 126/83 86.0 64.8 24.4 1440 26.6 46.0
ETT 120/72 82.0 67.6 24.2 1690 36.0 51.8
105/72 94.0 99.9 37.6 1693 24.9 41.5
(43year = [EVERE 82.0 86.0 33.5 1570 8.0 39.1
S 128/75 87.0 65.5 24.7 1394 25.8 46.4
EITE 101/71 80.0 60.6 23.7 1352 30.2 48.0

117/57 73.0 50.9 19.9 2454 33.3 49.0




Sub-micron
Monitoring




PM.; sampling
instrument

ENVIORNTECH
APM 550 set at a
flow rate of
17.571lpm for 24
hours.

[47mm PTFE Filter
paper]

|

\ﬁ‘r”
.

FINE PARTICULATE
SAMPLER

B TEnvirotech APMSSO MINI
>

¥




Results & Discussion




Type of ventilation in Kitchen

@ Natural

@ Artificiall Mechanized

No Ventilation

SURVEY

of children

Number

m Resident@a

B commercia

Women

350

300

250

200

150

100

Symptomsreported by women




Soyabean Ol —105 (18.6%)
Refined Oil —285 (50.5%)
Coconut Oil|""—16 (2.8%)
Mustard Oil —426 (75.5%)
Olive oil[—6 (1.1%)
OLIVE OIL|-2 (0.4%)
Ghee|—2 (0.4%)
Sunflower oil|—2 (0.4%)

damaged base
single-strand double-strand 00y sirand

broak break

crossink Inter-strand

During the questionnaire survey it was also stated that DNA damage
75.4% women use mustard oil for cooking followed by
refined oil, soyabean oil and coconut oil.

Literature Review
It has been reported that fume from cooking oil can
cause cervical cancer, lung cancer, diabetes,

cardiovascular disease etc . It was also reported that
cooking oil affects the emotional, mental health and
physiological health as from the viewpoint of DNA oxidative




Type of ventilation in Kitchen Hours spent in Kitchen

Further, it was also reported that 57.9% of the women spent

g :I:f:::;‘:s more than three hours in the kitchen daily . According to a
0 Al echanized 0 o study on health risk assessment in Indian kitchen, PM2.5 in
O o Vel kitchen can lead to reduction in the lung capacity. Also, another
A study claims the i i ity in ki is much

orse than outdoor.

Time Spent in Kitchen Vs Nature of Family

o _
<
B Joint
% S 1 B Nuclear
©
L
. . . . S o
* An interconnection between average time spent in a 3 e
day by a women and nature of family through chi- 5 _
square test performed in R-studio reveled that =z = -
women in joint families spent more time. C
According to survey 37.9% women are living in joint =
families in the present time. Five Hours More

Three Hours
u Time Spent in Family




Concentration trend of indoor and outdoor PM2.5 during monitoring.
350

300

1’

250

200

150

CONCENTRATION (MICROGRAM/M?3)

100

50

Industrial Commercial Residential

—&— |ndoor Concentration —&— Outdoor Concentration
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100

80

60

40

CONCENTRATION (MICROGRAM/M?3)

20

120

100

80

60

40

CONCENTRATION (MICROGRAM/M?)

20

Outdoor Concentration Data for Sub-Micron Particles

PMO0.1-2.5 PMO0.50-1.0 PM0.25-0.50 PM<0.25

Industrial Commerdal Residential

Indoor Concentration Data for Sub-Micron Particles

PMO0.1-2.5 PM0.50-1.0 PM0.25-0.50 PM<0.25

= |ndustrial Commerdal Residential
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Full Day variation of PM, ;
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PAHs

190

140
90
40

AcP DEP Flu Phe Ant Pyr BbP BeA  B(a)A  Chr — B(b)F  B(KF  B(a)P  InP D(a,h)A B(ghi)P

DmP

-10




Concentration (ng/m3)

Concentration (ng/m3)

Concentration of PAHs in Sample extracted from Industrial Microenvironmeni
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Concentration of PAHs in the
three microenvironment

Concentration of PAHs in Sample extracted from Residential Microenvironment
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Data obtained for Residential Microenvironment

Fe

Ni
Metals

® Min

®» Max
»

® Average
: ’ © Median

v

NO-STANDARD LIMIT YET ! 3-times the
standard limit !




Concentrations [ug/m3] of indoor metals associated with PM, .

in industrial microenvironment

0.14-3.14

0.11-3.1

0.56-7.32

3.1-36.1

(o]

0.35-9.2

20.4-61.6

3.5-17.51

0.07-1.99

0.01-1.16

0.03-2.86

0.99-13.4

(@]
(=

= =

0.04-3.4

1.4-15.22

1.06-10.25

.06-10. 4.50 10.25 3.13

1.15

3.99

12.01

3.89

36.84

11.28

0.28

0.92

3.83

6.86

3.78

35.46

11.35

0.64 0.35 0.59

1.16

2.86

3.4

15.22

0.92

24

2.88

11.69

5.22

0.92

3.85

1.05

4.74

Concentrations [ug/m3] of indoor metals associated with PM, ¢
in commercial microenvironment.

0.12-2.82

0.09-2.79

0.5-6.58

2.7-32.4

0.31-8.34

18.39-55.44

2.23-13.24

1.03

10.61

3.50

32.40

7.95

0.83

3.44

6.17

3.39

30.92

7.95

0.79

9.80

2.48

10.36

3.81

Concentrations [pug/m?3] of indoor metals associated
with PM, . in residential microenvironment.




Estimation of PM daily dose and exposure indices in summer season and LADD

ILCR = LADD (Life time average daily
dose)*Cancer oral slope factor(CSF)

Households Age of Women Average Indoor Daily dose (mg/kg -day)
concentrations of

(H) Number

(Years)

PM, 5 (ng/m3)

94.6

119.6

142.1
167.0

4.765 *102

5.118*102
3.673*102
1.731*102
1.61*107
4.91*102

4.44*1072

3.640*10
3.489*102
2.36*%107
6.51*1072
6.7*102
7.24*102
8.62*102

(Incremental Life time Cancer Risk)

1.53*10®

1.64*10°
1.17*10°%
1.29*10%
1.20*10°®
2.40*10°

5.68*10°

1.27*10°®
4.68*10°
3.17*10°
5.38*10°
4.39*10°
4.75*10°
5.65*10°



Estimation of PM daily dose and exposure indices in Winter season and LADD

Households

(H) Number

Age of Women

(Years)

Indoor
concentrations of

PM, ; (ng/m?3)

Daily dose (mg/kg -day)

ILCR = LADD (Life time average daily
dose)*Cancer oral slope factor(CSF)

(Incremental Life time Cancer Risk)

Y

(@) (@)
N

N
(e)}

39

w Ul
o o

- u w
w ~ w

w U
N O

{

104.1

108.9

128.1

202.3

190.6
209.1

5.72*10?
6.15*10°2
4.41*107

3.41*107
3.17*107

6.65*102

6.02*102

6.15*102

5.9*102

3.99*102

8.74*102

8.39*102

9.07*102
10.8*102

0.081*10°

0.87*10°
0.62* 10®

1.15*10%
1.48*10%

3.23*10°®

2.92*10°

7.12*10°¢

6.83*10°

4.63*10°®

5.14*10°

6.27*10°

6.78*10°
8.08*10°



Households

PAHs and Risk Assessment

Acp
Ant
Chr

B(a)P
Acp
Ant
Chr
Inp
B(a)P
Acp
Ant
Chr

B(a)P
Acp
Ant
Chr

B(a)P
Acp
Ant
Chr
Inp
B(a)P
Acp
Ant
Chr
Inp
B(a)P

Carcinogenic PAHs (ng/m3)

TEF (Toxicity equivalency Factor)

0.01
0.001
0.1
0.01
1.0
0.01
0.001
0.1
0.01
1.0
0.01
0.01
0.1
0.01
1.0
0.01
0.001
0.1
0.01
1.0
0.01
0.001
0.1
0.01
1.0
0.01
0.01
0.1
0.01
1.0

3BaP,, = 5C;x TEF

0.051
0.0089
0.02
0.004
4.2
0.103
0.0078
0.01

1.5
0.024
0.078
1.47
0.162
0.8
0.021
0.0041
3.83
0.367
0.9
0.139
0.0132
5.05
0.908
13.4
0.132
0.088
2.54
0.281
0.9

LLCR (Lifetime Lung cancer risk) =

2BaP,, x Unit risk (UR)

0.44*10°
0.07*10°
0.17*10°
0.03*10°
36.54*10°
0.89*10°
0.06*10°
0.08*10°
0
13.05*10°
0.20*10°
0.67*10°
12.78*10°
1.40*10°
6.96%10°
0.18*10°
0.03*10°
33.32*10°
3.19*10°
7.83*10°
1.20*10°
0.11*10°
43.93*10°°
7.89%10°
116.58*10°
1.14*10°
0.76*10°
22.09*10°
2.44*%10°
7.83*%10°




Heavy Metals

Industrial
Commercial
Residential
Industrial
Commercial
Residential
Industrial
Commercial
Residential
Industrial
Commercial
Residential
Industrial
Commercial
Residential
Industrial
Commercial
Residential

Industrial
Commercial

0.04+0.10
0.00075+0.003
0.00041+0.0044
0.021+0.018
0.210+0.122
0.184+0.12
0.33+0.465
0.155+0.11
0.11+0.081
0.44+0.29
0.249+0.18
0.148+0.072
0.155+0.14
0.288+0.18
0.19+0.10
0.329+0.30
0.299+0.32
0.29+0.26

0.38+0.17
0.11+0.07

0.009+0.078
0.0085+0.022
0.002+0.0037
0.214+0.14
0.029+0.054
0.025+0.01
0.958+0.215
0.255+0.25
0.47+0.47
0.58+0.27
0.799+0.49
0.340+0.280
0.512+0.24
0.375+0.21
0.213+0.10
1.0710.35
0.822+0.366
0.68+0.35

0.865+0.217
0.34+0.26

2.48+8.9
0.245+0.8
0.48+0.85
0.180+0.288
0.178+0.24
0.238+0.22
0.470+0.84
2.53+4.4
1.35%£3.52
1.07+1.43
0.532+0.56
0.907+0.90
0.412+0.40
1.24+1.20
1.75%£2.9
0.37+0.35
0.359+0.299
1.26+3.07

0.467+0.21
1.48+3.38

VICROENVIRONMENT (1) W) P s

0.089393
0.281383
0.321388
0.001087
0.000361
0.001438
0.005059
0.193636
0.021683
0.172807
0.004299
0.049686
0.002618
0.419344
0.536963
0.000166
0.000563
0.02798

6.18E-05
0.016694

. Residential 0.056+0.022 0.30+0.25 0.55+0.66 0.00749 -



Age
]

Upto1l

year

1-3 year

3-6 year
6-8 year

8-11year

12-14
year (girl

12-14
year
(boy)

CDI

DAD

CDI

DAD

CDI

DAD

CDI

DAD

CDI

DAD

CDI

DAD

CDI

DAD

Summer Risk Assessment

Cr
0.05x1012

0.0007x10-12

0.02x1012

0.0003x1012

0.018x1012

0.0002x10-12

0.01x1012

0.0001x101?

0.011x1012

0.0001x101?

0.009x102

0.0001x10-1?

0.009x102

0.0001x10-1?

Mn

0.06 x1012

0.0009x10-12

0.03x1012

0.0005x1012

0.002x10-12

0.0003x1012

0.01x1012

0.0002x1012

0.01x1012

0.0002x1012

0.01x1012

0.0001x10-12

0.011x1012

0.0001x10-1?

Fe
0.60x1012

0.008x10-12

0.33x1012

0.004x1012

0.22x1012

0.003x10-12

0.16x1012

0.002x1012

0.13

x1012
0.001x1012

0.11x1012

0.001x1012

0.108x1012

0.001x1012

Ni

0.65x1012

0.009x10-12

0.35x1012

0.004x1012

0.23x1012

0.003x10-12

0.17x1012

0.02x1012

0.14x1012

0.001x1012

0.12x1012

0.001x1012

0.11x1012

0.001x1012

Cu

0.51x1012

0.007x1012

0.28x1012

0.003x10-12

0.19x1012

0.002x1012

0.137x1012

0.001x1012

0.11x1012

0.001x1012

0.09x1012

0.001x1012

0.09x1012

0.001x1012

Zn

0.80x1012

0.011x1012

0.44x1012

0.006x10-12

0.29x1012

0.004x1012

0.212x1012

0.002x10-12

0.17x1012

0.002x10-12

0.15x1012

0.0021x10-1?

0.14x1012

0.001x1012

Pb
0.48x1012

0.006x10-12

0.26x1012

0.003x10-12

0.17x1012

0.002x1012

0.12x1012

0.001x1012

0.10x1012

0.001x10-12

0.09x1012

0.001x1012

0.08x1012

0.001x10-12

Winter Risk Assessment

Cr

0.017x1012

0.002x1012

0.009x10-12

0.0001x10-12

0.006x10-12

8.62x10Y

0.004x1012

6.23x10'V7

0.003x10?

5.17x10Y7

0.003x10?

4.48x10V7

0.003x10?

4.22x10°V7

Mn

0.52x1012

0.007x1012

0.29x1012

0.004x1012

0.19x1012

0.002x1012

0.13x1012

0.001x1012

0.11x1012

0.001x1012

0.10x1012

0.001x1012

0.09x1012

0.001x1012

Fe
1.46x1012

0.020

x1012
0.80x1012

0.011x1012

0.53x1012

0.007x1012

0.38x1012

0.005x102

0.32x1012

0.004x1012

0.27x1012

0.003x10-12

0.26x1012

0.003x10-12

1.49x1012

0.02x1012

0.81x1012

0.011x1012

0.54x1012

0.007x1012

0.39x1012

0.005x10'2

0.32x1012

0.004x10-12

0.28x1012

0.003x10-12

0.26x1012

0.003x10-12

Cu

0.95x1012

0.013x1012

0.52x1012

0.007x1012

0.34x1012

0.004x1012

0.25x1012

0.003x10?

0.20x1012

0.002x1012

0.18x1012

0.002x1012

0.17x1012

0.002x1012

Zn

2.2x10?

0.03x1012

1.23x10?

0.016x1012

0.82x1012

0.011x1012

0.59x1012

0.0081x1012

0.49x1012

0.006x10?

0.42x1012

0.005x10-12

0.40x1012

0.005x10-12

Pb

1.13x1012

0.018x1012

0.72x1012

0.010x1012

0.48x1012

0.006x10-12

0.34x1012

0.004x1012

0.29x1012

0.004x1012

0.25x1012

0.003x10-12

0.23x1012

0.003x10-12



Dosimetry through ICRP-Model

Particle |IF DF,s |DFrg  |DFy,  |DF 1o

* International Committee of Radiological |size
Protection Model [ICRP] has emerged as

. C PM |1 0.2851 |0.0271 [0.7248 |0.4204
a promising tool for estimation of
particulate matter deposition in lungs. ‘o
* [t can estimate the deposition in the 3 PM,, |1 00211 |0.0265 |2.0711 |0.2476
segments of the lung namely, head
airway, alveolar and tracheobronchial PM .. |1 T T R TP
regions.
* Highest deposition for the smallest PM,s |1 0.0994 [0.0071 |0.0819 [0.1660
particle size was found in alveolar region.
* The total deposition is highest for PM2.5. PM,; |1 0.4982 |0.0012 |0.1076 |0.8762




Dosimetry via. MPPD Model version 3.0 i pa particic Dosimetry)

Dose estimation in women
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Conclusion

v" The study is first of it’s kind in this part of the country.

v Indoor Concentration in residential areas were higher than outdoor whereas the
trend was vice-versa in the case of commercial and industrial households.

v As the age of child increases the higher deposition of sub-micron PM can be
found in the alveolar region.

v Women are exposed to highest concentration of pollutants as they are involved
in household chores and even short term exposure may lead to very harmful
effects

v The study is ongoing. We are still evaluating data for summer and rainy season
for seasonal variation comparison which may help the decision makers .

v The results have provoked to not only monitor theses toxic and carcinogenic
pollutants but also work on economic abatement techniques using industrial
solid waste.




Tackling Household Air Pollution

“21.9% Indians under poverty line’
<*Two-thirds live on less than SCHF per day.
<*NO Indian Air Purifier removes PAHs & VOCs

afford air
purifier
which can

(at low cost)

Honeywell | Air Purifiers

1 FREE
FILTER

THE AID ( o 7» \:'
IS CLEANER!
SERlousLy

pollutant-free with

aaaaaaaaaaaaaaaaa

~—
@ ~— Under Performance- Some purifiers will remove smoke or odor and will fail at tackling
@ microorganisms and allergens from your home. Another reason for their low efficiency is
- _\ the age of air purifiers.

Ozone Emission- Air purifiers emit ozone gas as a byproduct, exposure to which will put your
health at risk.

Contact: Parvind



Importance/ Idea of Research Prospective

a) / @) Major Objective-

“Use Waste to Cost “Reuse-Reduce- - i
L S e ] effective M To | prepare | cost-effective and
Use of solid Globally millions of Aneco-friendly  environment friendly adsorbent and
Industrial _tons of waste is technique which i
waste for disposed every year wilelevate the = fibrous mat from fly ash & Red mud
air _\1vhb|;:hffreely produ:cctive usage ] ) )
i) L "= obtained from solid industrial

waste (bituminous coal and Lignite
coal) for the mitigation of PAHs,
particulate matter (PM) and VOCs in
domestic indoor air.

e Catalytic behaviour
* Adsorption towards Metals and gases

* Environment Friendly technology & Fruitful utilizing of industrial waste

e Itis low cost and it has maximum adsorption capacity from other industrial waste.



To prepare cost-effective adsorbent and fibrous mat from two
types of fly ash industrial waste Bituminous coal and Lignite
coal & Red Mud Pellets

RED MUD FLY ASH

Fiber mat Electrospining Process

Pellets



To prepare cost-effective adsorbent and fibrous mat from two types of fly
ash industrial waste, bituminous coal and Lignite coal.(In Process)

Electrospinning




Removal Mechanisms
by Fly Ash Filters(My
Lab Setup)-

FLY ASH

B Clean Alr

{ Gaseous emissions] ‘

Fly ash based filter air
systems

Biomass/ Coal

No Study done
for Chulha




Toxic VOCs(BTEX) o

Adsorbing

Benzene

O Toluene

CH>CH3; — Clean

g o Air
Ethyl
'figk ."i benzene
: N CHs
Fly ash based filter air fiber mat

Xylene —

Polluted Air







Health risk assessment modelling-

+* Dermal adsorbed dose (DAD)- Dermal exposure assessment is a two-step process that considers the
contact between contaminant and receptor as well as absorption of the contaminant into the body
through the skin. The amount of contaminant absorbed represents what is available for interaction
with target tissues or organs. The magnitude of exposure is a function of media-specific contaminant
concentration, timeframe of exposure (e.g., acute, chronic), and other factors that affect dermal

exposure such as skin surface area.

DA=KpxCxt
Where:
DA = Absorbed dose (mg/cm2-event)
Kp = Permeability coefficient (cm/hr)
C = Concentration of chemical in vehicle contacting skin (mg/cm3)
t = Time of contact (hours/event)



+**Chronic daily intake (CDI) — Ingestion exposure can occur via consumption of contaminated food, water and other liquids.

Food can contain chemical residues as a result.

* intentional application (e.g., pesticide use),

» deposition of particulate matter onto edible produce (e.g., from atmospheric pollutants), and/or

* biotic uptake and accumulation from contaminated soil or water (e.g., irrigation water, uptake of contaminants by fish or
livestock).

Ingestion exposure can also occur via the intentional or inadvertent non-dietary ingestion of soil, dust, or chemical residues on

surfaces or objects that are contacted via hand-to-mouth or object-to-mouth activity (especially for young children).

Intake (mg/kg-day) =
CWxIRxEFxED
BW x AT
CW = Concentration
IR = Ingestion Rate (I/day)
EF = Exposure Frequency (days/yr)
ED = Exposure Duration (yr)
BW = Body Weight (kg)
AT = Averaging Time (period over which exposure is averaged) (days)
For noncarcinogens: AT = ED * 365 days per year and intake is called Chronic Daily Intake (CDI).
For carcinogens: AT = Lifetime (70 years) * 365 days per year and intake is called Lifetime Average Daily Dose (LADD).



