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1.0 AIRENVIRONMENT

1.1  Prediction of Impacts

Construction sector is back-bone of economic development, which drives country economy. It
generates employment and creates market demands for other sectors like steel, aluminum,
glass, ceramic, tiles, sand, bricks, cement etc. Construction sector has huge potential to
employee people in different strata, but it generates environmental pollution and compels
regulatory agency to formulate environmental policy, comply environmental conditions and
implement Environmental Management Plan to reduce pollution in construction and operation
stages of project.

In the proposed construction project of All India Institute of Medical Science at Awantipura,
Kashmir by M/s. AIIMS Rishikesh, DG sets will be installed to provide back up of electricity
in case of power failure. Heavy vehicle (such as GCV, Diriller, tractors, trucks etc) and light
vehicles such as a cars, scooter and motorcycle are the sources of air pollution along with DG
sets during construction and operation phases of project. Ground Level Concentration of
pollutants due to proposed project depends on:

e  Emission of pollutants from traffic movement

e  Local Meteorology

e  Emission from D.G. Sets
PM, NOz, SO. and CO are major pollutants released from traffic movement. Assuming under
cross wind condition perpendicular to the road, the dispersion of vehicular emission is confined
at short distance (within 1km) from the road in Post-monsoon (October & November- 2020)
season. The concentration decreases with the increase in distance from the polluting source.
Traffic movement and vehicles used inside the premises are sources of vehicular pollution.
Impact on human settlements due to traffic movement at the proposed site is not significant. It
is anticipated that the contribution of vehicular emissions is marginal as Pollution under
Control (PUC) Certified vehicles and branded make are used which has low pollution due to
traffic movement. DG sets of Capacity 10,000 kVVA are proposed to install at ESSIA, Capacity
of 4000 kVA at ESSIB, Capacity of 3,000 kVA at ESS-2, Capacity of 17,500 kVA at ESS3.
Total Capacity of DG sets is 34,500 kVA installed at proposed AIIMS, Awantipura, Kashmir.
Stack and emission data are used as per design value provided by standard make and stipulated
standards for model input along with hourly meteorological data of wind speed & direction,

temperature, cloud amount and mixing height. Mixing height used in the model is taken from
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secondary data source “Atlas of Hourly Mixing Height Assimilative Capacity of Atmosphere
in India published in 2008 by IMD, Delhi”. Hourly meteorological data monitored at site during
study period data is compared with long term data available from the nearest India
Meteorological station or any other authorized source/Govt. agencies to establish data as input
for Dispersion model.

In this proposed project, DG sets of capacity 34500 kVVA provides back up of electricity supply
during power failure for various blocks of proposed All India Institute of Medical Science,
Awantipura, Kashmir. The DG sets causes emission of HC + NOx, CO and PM1o & PM25s in
the Ambient Air Quality which has wide health impact on human body and our socio-economic
environment. Low Sulphur diesel will be used as fuel to minimize SO, emission. Therefore,
incremental load in the ambient air is low and not significant in the report. An adequate stack
height of 47.05 m is fitted with D.G. sets (as per CPCB guidelines) supplying backup for the
proposed project as per the stipulated guidelines of Central Pollution Control Board (CPCB)/
National Building Code Manual to facilitate proper dispersion of pollutants at longer distance
and to minimize the impact on Ambient Air Quality.

1.2 Meteorology - Hourly Meteorological data of wind speed & direction, temperature,
cloud amount and rainfall are used for November 2020 month (1 month) representing Post-
monsoon season. Wind rose as shown in Figure below is prepared in sixteen directions as per
standards. The mean wind speed is 2.4 km/hour and maximum value is 2.8 km/hour. The
monthly maximum temperature varies from 5.7 to 12.0°C and average value of maximum
ambient temperature is 8.2°C. The average monthly minimum temperature varies from 3.7 to
7.7°C and average value of ambient temperature is 5.7°C. Rainfall varies from 2.8 to 49.5 mm.
Dominant wind direction is from north-east. Seasonal wind rose and their frequency
distributions are shown in Table below.

1.2.1 Micro-meteorology Post-monsoon season

Micro-meteorology of the area shows that northeasterly is dominant winds in the study area in
post-monsoon. Average wind speed is 2.4 km/hour. Maximum temperature varies from 5.7 to
12.0°C and minimum temperature varies from 3.7 to 7.7°C. Average value of temperature is
5.7°C. Temperature is low at night and early morning. Sometimes temperature recorded is
below 0°C. Micro-meteorology of the area shows that northeasterly is dominant in morning

hours and northerly in afternoon.
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Frequency of north-easterly wind is around 40 %. Wind speeds are low to moderate with 0%

calm values.

Table 1.1: Meteorology of proposed site in Post-monsoon (November 2020)

Month Wind speed | Ambient Air | Cloud amount Rainfall
(kml/s) & | Temperature (°C) (Oktas) (mm)
Direction
November-2020 | Min. Max. | Min. Max. Min. Max. | Monthly
total
0.1 3.4 3.7 12.0 1.0 2.3 49.5

Ref.: India Meteorological Department, Bhadarwah, Kashmir.
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1.3 Emission Calculation

Ministry of Environment and Forest had issued a notification GSR 771 (E) dated 11th
December, 2013 regarding the Emission Standards (CPCB Phase I1) for New Diesel engines
800 kW generator set (Genset application) which was effective from 1st April, 2014. Further
the implementation was amended vide GSR 232 (E), 31st March 2014 and made effective from
1st July, 2014. Subsequently, the certification requirements (Type Approval and COP for each
CORP year, for all engine models being manufactured or, for all engine or product models being
imported) also revised from 1st July, 2014 and 1st July, 2015.

Table 1.2: Emission from DG sets as recommended by CPCB w.e.f. 315 March 2014

D G set Capacity Pollutants Emission Limit (gm/KW-hour)
NOx + HC CO PM

Up to 19 KW < 75 < 35 < 03

>19 KW <75 KW < 47 < 35 < 03

>75 KW <800 KW < 40

3.0 0.2

[
[N

Ref. - vide GSR 232 (E), 31st March 2014
Table 1.3: Emission from DG sets as recommended by CPCB for kVA (34500 kVA)

D G set Capacity Capacity in KVA Pollutants Emission Limit (gm/hour)
Configuration
NOx + HC CoO PM1o PM2s
ESSIA 10 x 1000 kVA 10,0000 kVA 40 30 2 1.2
10 x (1 x 800 KW)
ESSIB | 4 x 1000 kVA 4,000 kVA 16 12 0.8 0.48
4 x (1 x 800 KW)
ESSS-2 | 3x 1000 kVA 3,000 kVA 12 9 0.6 0.36
3x (1 x800 KW)
ESSS-3 | i) | 6x1000 kVA 6,000 kVA 24 18 1.2 0.72
3 x 1000 kVA 3,000 KVA 12 9 0.6 0.36
ii) | 4 x1000 kVA 4,000 KVA 16 12 0.8 0.48
iii) | 3x 750 kVA 2250 KVA 12 9 0.6 0.36
iv) | 3x 750 kVA 2250 kKVA 12 9 0.6 0.36
Total — 34,500 kVA (27,600 KW) 144 108 7.2 4.32
DG Emission - operated for 6 hours
DG set capacity — 34,500 kVA (27,600 KW) 36 27 1.8 1.08

Ref. - vide GSR 232 (E), 31st March 2014. It is assumed that PM2.5 is 60% of PMao in worst scenario.

Note — Chimney Height of DG set — 47.05 m, Flue gas exit temperature — 436 k, Flue gas exit velocity
— 25 m/s and Diameter of Chimney at exit —0.80 m

DG sets will provide backup to various blocks in proposed AIIMS, Awantipura, Kashmir. Details of
DG sets backup are as follows:
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1. ESSIA - 10,000 kVA will provide back up to Hospital; Building, Ayush Block, Academic
Block, Night shelter & Ancillary Block

2. ESSIB - 4000 kVA will provide backup to AC Plant Room, ETP, STP
3. ESSS2-3000 kVA will provide backup to Residential Block, Animal House, Shopping Centre.
4. ESSS3- 17500 kVA will provide backup to Hostel Block, Residential Block, Guest House,

Gym, other uses.

1.4 Model details and Frame work of Computation:

The prediction for air quality during operation phase is carried out by using CPCB/MoEF
approved “USEPA, Industrial Source Complex (Version - ISCST3)” Dispersion model,
developed by US Environmental Protection Agency (USEPA) for dispersion of pollutants from
chimney of DG sets of 47.05 m height. One (1 nos.) hour model input data of wind speed, wind
direction, ambient temperature, cloud amount and mixing height is used in model to predict
impact of DG sets on Ambient Air Quality. Model is used for prediction of atmospheric
dispersion from single or multiple point sources emission using hourly meteorological data
monitored at site during the study period. Assumptions used in the model are as follows:

e The plume rise is limited to that of the mixing layer as published by IMD in the
Catalogue of Atlas of Mixing Heights in India for the site
e Stack down-wash is not considered.
e Flat terrain is used for computations;
e Itis assumed that the pollutants do not undergo any physico-chemical transformation.
e Chemical and scavenging process occurred in the atmosphere by the pollutants released
at the stack exit is not considered.
e Prediction is based on single/multiple point sources, pollution released from stack exit
and dispersed on the ground under the influence of local meteorology.
ISCST3 dispersion model is used as point source model for prediction of impact on Ambient
Air Quality for the pollutants HC+ NOy, CO and PM1g & PM2 s emitted from chimney of DG
sets. 24-h average impact is predicted at each receptor of 200 m x 200 m of grid network
covering total area of 5000 m x 5000 m around the proposed source with stack & emission data
and 1-h meteorological data. It is observed that HC+NOy, CO and PMyo are significant
pollutants released from the fuel of the D.G. sets. Emission of PM1o and PM25s have low values
compared to HC+NOy and CO. In this proposed project, HC+ NOx is the worst affected
pollutant released into the atmosphere as shown in Table. 24-h GLCs are predicted for
pollutants HC+NOy, CO, PMy and PMzs and their Isopleths are plotted under similar

meteorological conditions.
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1.5  Discussion of Results

ISCST3 - Dispersion model is used to predict GLC of all pollutants; HC + NOyx, CO, PM1 &
PM2s with Stack data (stack height, stack exit diameter, flue gas exit velocity and flue gas exit
temperature), emission data of pollutants and hourly meteorological data are used as input for
the model. 24-hours maximum predicted GLC of HC + NOx is 30.48 pg/m? occurred at 600
m, south-west from the DG sets. GLC of other pollutants CO, PMioand PMzsare 22.86 pg/m?,
1.54 pg/m3and 0.91pg/m?® respectively occurred at the same distance under the similar
meteorological conditions as shown in Table 1.4.

Conclusion

24-h GLC of HC + NOx is 30.48 pg/m? due to proposed DG sets in the proposed project. Low
to moderate wind speed and stack height of 47.05 m facilitates dispersion at long distance of
600 m, southwest under the influence of local meteorology. Predicted GLC of all pollutants is
given in Table 1.4 as below:

Table 1.4:  Predicted maximum incremental GLC of all pollutants

S.No. Pollutants Maximum predicted GLC | Distance of
(ug/md) occurrence in m

1 HC + NOy 30.48 600 m, South-west

3 (6{0) 22.86 600 m, South-west

4 PMyo 1.54 600 m, South-west

5 PM_s* 0.91 600 m, South-west

Note — Under worst- case scenario it assumed that PM, s is 60% in Particulate Matter
- DG sets will be used as back up of power in case of power failure operating maximum 6 hours.

It is concluded that impact of DG sets is not significant on Ambient Air Quality.
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Figure 1.2: Max. GLC of HC + NOx is 30.48 ug/mé occurred at 600 m, South-west
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Figure 1.2: Max. GLC of CO is 22.86 pg/m?® occurred at 600 m, South-west
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Figure 1.5: Max. GLC of PM10 is 0.91 pg/m® occurred at 1000 m, East
It is concluded that impact of DG sets is not significant on Ambient Air Quality.
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