Dated: 26'™ Feb., 2020

To,
The Dean,

IMS & R,
Lucknow.

Subject: Request for permission to

building.

monitor air quality of the hospital

Respected Sir,
mistry has been assigned

d knowledge that Department of Che
ir quality of the university and h
| seek your permission to set up

This is to bring to your kin
ospital building,

ponsibility to quantitatively assess the a
quirement of NAAC accreditation. Theref

rticulate and gaseous contaminants for t
at 1) Reception area, 2) Emfergency

the res
ore,

as an essential re
the instruments to monitor pa he assessment of indoor
ward and 3)

and outdoor air quality in the hospital building
OPD from 10:00 am-4:00 pm on week days.

| shall be grateful for your kind cooperation.

Thanking You.

Yours Sincerely,

et
-e.,—wwwl Prof™A. R. Khan,
Dean, Faculty of Science,

Integral University,
Lucknow.




or Indoor/ Out door Air Pollution within the University Campus.
d parameters : PM2.5, PM10, SOX, NOX and COX)

-8 )
As desired by NAAC (Criterion-7) Faculty of Architecture and planning had been interested upon
the task of Environmental Audit of the university to provide IAQ data at the following destinations of

the campus.

A) Indoor IAQ
1. Admin Block 2. BNLT Block 3. Hospital Block

i B) Out door AQ
Main approach road of University Hospital (IIMSR)

Request to provide above monitoring data at priority basis.

Thanking you for your kind co-op ration in advance.

“Tndrani Chakraborty
Dean
Faculty of Architecture and Planning
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- S air Commonly used indicators describing PM that are relovant to
Particles with a diameter of less than 10 um (PMo) and of particles with a diameter of less than 2.8 pm (M, ),
PM.. often called fine PM, also comprises ultrafine particles having a diameter of less than 0.1 jm, i most
i Burope, PM, s constitutes S0-70% of PMu, PM s a mixture with physical and chemieal
characteristics varying by location. Common chemical constituents of PM include sulfates, nitrates, ammonium,
other inorganic jons such as fons of sodium, potassium, caleium, magnesium and chloride, organie and
clemental carbon. crustal material, particle-bound water, metals (including cadmium, copper, nickel, vanadium
*ad zinc) and polycyclic aromatic hydrocarbons (PAH). In addition, biological components such as allergens
and microbial compounds are found in PM. Particles can either be directly emitted into the air (primary PM) or
be formed in the atmosphere from gaseous precursors such as sulfur dioxide, oxides of nitrogen, ammonia and
noa-methane volatile organic compounds (secondary particles). Primary PM and the
both man-made (anthropogenic) and natural (non-anthropogenic) sourees.

1.1 Health hazards associated with particulate contamination
rage PMy s concentrations up 010 pg/m'

of solid and Tiquid particles suspended (n
health refer (o the mass concentration of

precursor gases can have

According to WHO air quality guidelines, a reduction in yearly ave
could lead to reduced air pollution related deaths by 13% in developing countries [ 1]. The low and middle group
countries have faced a lot of exposure to particulate matter usually originating from the household combustion

of inferior fuel in traditional inefficient stoves, thereby increasing the risk for respiratory and cardiovascular
diseases including acute lower respiratory infections, chronic obstructive pulmonary disease (COPD) and lung
cancer [1]. An estimation done by WHO's International Agency for Research on Cancer (IARC) in 2013
revealed that particulate matter is the vital factor for increased vulnerabilityfor cancer, especially pertaining to
Jungs. A relationship has been established between ambient pollution and risk of urinary tract/bladder cancer
[30]. The particulate matter has bad effect on human health as well as on environment in the form of reduced
visibility which results due to absorption and scattering of sunlight. In India, if the particulate level remains at
fts current status, per-capita mortality rate would increase by 21% by the year 2030. The average particulate
emission should be reduced by 20-30% in the coming fifteen years to reduce the mortality rates. A large number
of epidemiologic studies have demonstrated a correlation between enhanced ambient particulate levels and

hospital admissions for respiratory diseases [2-6].

2.0 Air pollution status in Lucknow

During the recent years air quality in Lucknow has witnessed a down fall. Studies have correlated air pollution

i asviromnantal, homan and plant bealth impacts. The metallic concentration associated with

icu ) : )
particulate matter has been found to fluctuate with meteorological conditions in the region. A survey based

snl i 1 -
dy done in early 2000 showed that particulate concentration exceeded the NAAQS limits. Particulate fraction
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, lovel within the permissible

whieh affects the air quativy

{1 the eiy areas o eut ﬂu M,

or reasons of partioulate eontamination,
Corparation (UPSRTC) introduced hus services undsr the

Uttar Pradesh State Road Transport ¢ Lucknaw elty, The Oreen Pence lkepart In

. "Lackngw - Parivahan Sowa on different routes o
206 uwm cities of Uttar Pradesh, from where the data was collected by frollution Control

Board, the PM,, concentration was highet than the annual average of a0p/m’ a8 sugpested under NAAOS,
PM,, concentrations in Gaziabad, Rarielly, Allahabad, Kanpur, Agra, Lueknow, varanasi and Sonebhadra were
respectively 258, 240, 250, 201, 186, 169, 143 and 132pg/m" for year 2015, A comprehensive observation of
c the data suggests that the PMio levels has been dangerously high throughout the year for from October 2015 to
manberzbw. with October to February being the most polluted months when the PM olovels renched to 400

pg/m’. Some of the recent episodes in Lucknow are as follows-

1. In December, 2015 AQI of the city reached to 489, The AQI between 401 and 500 has been categorized as

severe for the exposed population.
2. Lucknow recorded a "very poor" air quality conditionon Diwali night, 2018 with PM; 5= the presence of
particles in the air with a diameter less than 2.5 micrometres- at 360 (International Business Times).

3. With an average PM, s concentrations of 138, Lucknow was placed at 7™ position out of ten most polluted

cities of the world, according to WHO's latest report in 2018.

4. Lucknow climbed up to the position of second most polluted city in the country on November 28, 2018 with
F the AQI ‘very poor (Times of India). As per the data released by the Central Pollution Control Board, The AQI

of the city was 363.

3.0 Objectives of the study

To assess the outdoor and indoor particulate contamination level at the selected sites viz. Admin block

BNLT block, NLT block, LT block and main approach road of University hospital (IIMSR),

3.1 Sampling and analytical method

Particulate matter w. : .

S as measured through 5-6 h continuous monitoring at the selected sites During this time the

activity pattern and human o , )

B s ccupancy was also recorded. PM,, and PM 25 samples for chemical analysis were
ine particu ; (AT e

i ate dust sampler (APM S50M, Envirotech). The air inlet has a circular symmetrical

hood designéd t in. i
o keep out rain ! : :
P » Insects and very large particles, Inlet section leads to an Impact stage with trap
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. g Chemisdry Lah (wdoor) The sampler was positioned at the back of a lab where there were 2
- windows, During the day students performed experiments hence

collegtad on 46,2 mm dismeter, 2 pm pore

atsmann filters, Glass fbor fllers are chop and have e used I many
determination ofmiub i conrse particle, Sampling wis done at a helght of 1 meter nvm
1, e air infet hood of collection sampler was kept at o helght of 1] & m above the ground leve) 10
ate the human breathing zone, The instrument was set at least | maway from a0y gignificant pothution
 sources 9,

4.0 Results and Discussion

The concentrations were compared with the CPCE 2009 guidelines, Monitoring was done during working hours

between 10:00 am.- 4,00 pm, In indoor environment yventilation was mainly patural, The site deseription 16
given in Table 1, The average concentrations of PMy and PM, 5 are given in Table(s) 2-5, A6 compared with the
CPCR limits (Table 6), the PM concentrations were cither within the limit or slightly exceeded which was not

very alaming,
Yable 1, Site Description
[ Bite S [ eseription
NI Floor UOutdoor) S e samplor was kepl near the  stairoase “on the  seoond
floor Throughout the day, students used the stairease 50 there wis
adeguate movement during the university hours,
NI puilding Vioord owidoor) T e samplor was ept near the staircase on e third

floor, I hroughout the day, students used the stairease frequently
Jeading o adequate activity.

NI B ech, Chemistry Lab Undovr) The sampler was positioned at the back of a lab where there were 2
windows (which were closed), During the monitoring time students
performed their experiments hence there was ample activity during
L eotegehours et <
BN Studio Viest floor (Indoor) The sampler was kept approximately 6 feet away from the

blackboard, ‘The studio had several windows, Classes were held in
the studio during monitoring hours,

‘The sampler was positioned outside the BNLT huilding, oppu;ﬁc {0
the administrative section, Parking space was situated 10 feet away
from the monitoring, spot.

NI emtrance (Grownd Hovr outdoor)

" Gate 2 (Owidowr) ' ' The sampler was placed on the sidewalk next 1o the road, Yehicles
passed the sampler during the day, The sampler was completely
exposed 10 the surroundings,

1A Baslkdbng (grownd oor outdoor) ] he sampler was kept neAt 1o the cooler where there was a door 10
the right, There werg several entry points and people approached the
sampler throughout the day 1o drink and wash hands (o the cooler,

there was ample activity during college hours,
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, W

21 Page



o s
T environment | #M 0 g/
" B G oo 101 1066
ase |
: i,; f“i"fsrs Outdoor 37.4 68.3 _\
- 43 173.64
R irst Indoor 104.
i NLT B.Tech. lab Firs
Table 3. Particulate concentration at BNLT building
3)
3) m
S.No. | Site Floor Environment | PM 1o (ng/m PM ;5 (ue/ J
e ; 246.2 75.64 J
15 BNLT Studio 4A One Indoor . —
il BNLT Entrance Ground | Outdoor 148.17 SN J
Table 4. Particulate concentration at Gate No. 2
3)
S.No.| = Site Floor Environment PM 1 (pg/ m>) \ PM ;5 (pg/m J
12 Gate 2 Ground Outdoor 54.3 \ 54.45 J
Table 5. Particulate concentration at LT building
S.No. Site Floor Environment PMyo (ng/ m>) \ PM, s (ug/ m?)
1. Near Cooler Ground Outdoor 94.64 \ f7/4L
25 Chemistry lab Ground Indoor 102 \ 84.83
Table 6.CPCB 2009 limits (Ambient)
Particulate Matter Annual Mean ‘ 24-hour mean
Fine Particulate Matter (PM2.5)
e s \ 60pg/m3
Coarse Particulate Matter (PM10)
60pg/m3 \ 100 pg/m3

BNLT: Academic Block III

NLT: Academic Block IV W



Fig. 3 Monitoring at NLT indoors Fig. 4 Monitoring at NLT outdoor

5.0 Conclusion

Good air quality has been associated with improved concentration and performance level. The present
study was conducted to find out the outdoor and indoor air quality at the selected sites in terms of

measuring particulate contamination. The results revealed appreciable air quality in the university
campus.
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