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REPORT SUBMITTED BY THE EXPERT COMMITTEE ON M/s. UDUPI POWER 

CORPORATION LTD., KARNATAKA TO THE HON'BLE NATIONAL GREEN 

TRIBUNAL, PRINCIPAL BENCH, NEW DELHI, AS PER ORDERS DATED 

01.06.2020 

 
1.0 PREAMBLE 
 

In the Original Application Nos. 578/2018, 579/2018, 580/2018, Appeal No 176/2018 

and Appeal No. 86/2017, filed by Janajagrithi Samithi V/s The Union of India & Others, 

the Hon’ble National Green Tribunal (NGT) issued an Orders / uploaded on 14.03.2019 

with a direction that .. “to explore such measures and steps that would mitigate the 

harm already caused in addition to ensuring that the plant operates strictly within the 

environmental norms. We thus invoke the “Polluter Pays principle” under Section 20 

of the National Green Tribunal Act, 2010 and hold M/s Udupi Power Corporation Ltd., 

Project Proponent, liable to pay Environmental Compensation which shall be assessed 

by a Committee of Experts. ………CPCB shall be the nodal agency to coordinating 

amongst the Members for taking up task”.  

 

“The Committee shall assess the environmental damages on account of the 

environmental violations in the area of fly ash management, ash pond, ambient air 

quality, fugitive emissions etc. which undoubtedly has caused severe damage to the 

environment and the ecology of the area and submit its report within three months”.  

 
Accordingly, the Committee’s report was submitted to the Hon’ble NGT on 15.07.2019 

by CPCB. On the report submitted, the Counsel appearing for the applicant raised the 

objection about a member competency, etc. In view of the above, the Hon’ble NGT 

reconstituted an Expert Committee vide its order (corrected) order dated 08.06.2020 to 

file a report. The copy of the order is given as Appendix 1.  

 

2.0 CONSTITUTION OF EXPERT COMMITTEE & ITS MEETINGS 
 

In compliance of Hon’ble NGT orders, CPCB  constituted an Expert Committee. The 

terms of reference for the Committee is “to assess the environmental damages on 

account of the environmental violations in the area of fly ash management, ash pond, 

ambient air quality, fugitive emissions etc. which undoubtedly has caused severe 
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damage to the environment and the ecology of the area” for the existing 2 x 600 MW 

Thermal Power Plant (TPP) of M/S Udupi Power Corporation Ltd (UPCL), Udupi. The 

members of the reconstituted Expert Committee are as follow:  

Table 1: Constitution of Expert Committee 

No. Name and Designation  Department  

1. Dr. R. Srikanth,  

Professor & Dean 

 

School of Natural Sciences and Engineering, 

National Institute of Advanced Studies 

(NIAS), Bangalore 

2. Dr. Krishna Raj,  

Professor  

 

Centre for Economic Studies and Policy 

(CESP), Institute for Social and Economic 

Change (ISEC), Bangalore 

3. Mr. G.Thirumurthy 

Additional Director & 

 Nodal Officer 

Central Pollution Control Board (CPCB), 

Regional Directorate-South, Bangalore 

 

Upon the formation of the Expert Committee (“Committee”), the committee had five rounds 

meeting i.e. on 16.06.2020, 25.08.2020, 05.11.2020, 12.11.2020 and 27.01.2021. The 

Committee agreed to adopt the CPCB methodology to assess the Environmental damage 

caused by UPCL. This methodology includes an assessment of the environmental damage 

inflicted on Agricultural / Horticultural crops and the Health of the people living in the villages 

located within 10 km of the UPCL plant. The Committee also agreed on the following terms 

of reference to assess the environmental damage caused by UPCL. 

 The time period for assessing the environmental damage is from the date of 

commissioning of Unit 1 of the UPCL plant (i.e., from November 2010). 

 The data for assessing the environmental damage will be collated by the 

Committee from different Government Departments such as Health, Agriculture, 

Horticulture, as well as KSPCB. 

 Besides, the observations of the Committee during the field visit to the affected 

villagers/panchayats, health centres, and the UPCL plant will also be given due 

consideration. 

In view of the above, the Committee obtained the following information from the 

concerned government departments to estimate the Environmental damage caused by 

UPCL.  
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 The list of  affected villages within a 10 km radius of the UPCL plant, considering 

the predominant wind directions. 

 Details of the total land area affected both irrigated and un-irrigated and its breakup 

with cropping pattern in the affected villages.  

 Total crop loss, reduction in crop yield, change in cropping pattern before and after 

commissioning of the first unit of the UPCL plant on 11th November 2010. 

 The  total population of villages, information on health statistics of villages w.r.t. 

air borne and water borne diseases.   

 Operational status of the UPCL plant since 11th November 2010.  

 

Subsequently, the Committee submitted an Interim Report to Hon’ble NGT based on the 

meetings held and the information obtained from concerned departments. The Committee 

requested on 4th February 2021 for additional time. Accordingly, the Hon’ble NGT 

granted additional time and the case is re-posted to 03.03.2021. In the meantime, the 

committee undertook a 3-day field  inspection and  held meetings with concerned 

Government departments in Udupi district, UPCL, the Applicant, and a few villagers and 

Panchayat officials in Yelluru village as per pre-planned discussions. The Committee’s 

visit to hold stakeholder meetings and visit the UPCL site was also informed to the 

District Collector. Accordingly, the Expert Committee conducted meetings with the 

officers of the District Agriculture and Health departments and the Applicant (over video 

conference) on 7th December 2020. On 8th December, 2020, the Committee  also visited 

a PHC, some agricultural lands, wells, cattle, Yelluru Panchayat, and held discussions 

with some villagers in Yelluru village along with the District agriculture department. The  

inspection of M/s UPCL was conducted on 9th December 2020.  

 

In the meeting held on 7th December 2020, the concerned department officials in Udupi 

district were requested to provide the following information: 

 

 Year wise population of identified Villages  

 Air Borne and Water Borne diseases of the 15 villages and Health data of the 

villages located beyond 15 kms  

 Soil study report  of the Agricultural lands 

 Average rain fall during Kharif season and impact due to saline water 

 Change in cropping pattern Village wise statistics on Horticultural crops yield.  
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 Reported death of cattle due to Environmental Pollution. 

 Copies of complaints received by the Panchayats against M/s UPCL with respect 

to Environmental Pollution.  

 

Accordingly, the concerned departments and Panchayats submitted information to the 

Expert Committee; the same was reviewed for preparation of the final report. However, 

with respect to data on ecology, environment, loss of fish, agricultural crop loss and cattle 

deaths, data are insufficient and also requires an independent study and it is time 

consuming, therefore, the committee decided to estimate the EC for airborne diseases 

solely based on the information received from the health Department.  

 

3.0 METHODOLOGY FOR ASSESSING ENVIRONMENTAL COMPENSATION 

 

The committee relied on the methodology prepared by the Central Pollution Control 

Board (CPCB) for assessing the environmental compensation based on the Hon’ble NGT 

direction in the matter of O.A. 593/2017 (WP) (Civil) No 375/2012, Paryavaran Suraksha 

Samiti Vs Union of India. Accordingly, the Environmental Compensation (EC) is 

estimated considering following cases:  

 
a) Discharge in violation of consent conditions, mainly prescribed standards / consent 

limits. 

b) Not Complying with the directions issued, such as direction for closure due to non-

installation of OCEMS, non-adherence to the action plans submitted etc.  

c) Intentional avoidance of data submission or data manipulation by tampering the 

online continuous emission/ effluent monitoring systems. 

d) Accidental discharges lasting for short durations resulting into damage to the 

environment. 

e) Intentional discharges to the environment – Land, Water and Air resulting into acute 

injury or damage to the environment. 

f) Injection of treated/ partially treated / untreated effluents to ground water.  

 

The earlier Committee estimated the Environmental Compensation considering 

violations of consented conditions and noncompliance to the directions and notices, 

accordingly the estimated EC was Rs. 4.89 Crores.   
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Now, the re-constituted Expert Committee consented that CPCB methodology itself 

mandates that “in case of (d), (e), (f), the Environmental Compensation may be levied 

based on a detailed investigations by Expert Institutions / Organizations.”  Therefore, to 

determine the EC, the Committee is of the opinion to take into account health data to 

assess the airborne diseases afflicted to the people in the 10 km surrounding villages from 

M/s UPCL. 

 

3.1 MECHANISM FOR ASSESSMENT OF HEALTH ISSUES 
 

The Expert Committee had a detailed discussion about the mechanism for Assessment of 

Health Issues developed by CPCB in O.A. 739 of 2018 (Air Pollution due to Stone 

Crushers) and requirement of information to arrive / estimate damage assessment of 

Health Issues. Accordingly, the formula used for assessing the damage to Health due to 

Respiratory Diseases (Damage H) in Rupees:  

 

Damage H = No of Cases Reported (X) * COI Affected Area 

 

The Committee observed that since there is no separate methodology available to assess 

the Environmental Damage caused by a Thermal Power Plant. However, the 

methodology adopted for stone crushers by CPCB may be followed, since both coal-

fired power generation and stone crushers create airborne pollution. The methodology 

demands that the sites/ areas where many types of the industries are co-existing, % 

contribution of particulate matter from each industry in the ambient air may be calculated 

based on the Source Apportionment Studies. In such cases, the contribution of the each 

industry /activity may be calculated by multiplying the Damage H with the contribution 

factor from each source.  

 

On the above point, the Expert Members doubted whether it is possible to carry out a 

Source Apportionment study on the ground today to record the pollution that may have 

occurred during the heyday of M/s UPCL during FY 2015-16 and FY 2016-17. Hence, 

the Committee decided to focus on the assessment of the Environmental Compensation 

based on the  health impacts of airborne diseases recorded by the local health centres..  
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4.0 STATUS OF OPERATION OF M/s UPCL 

 

M/s Udupi Power Corporation Ltd. (UPCL), a subsidiary of Adani Power Ltd., is 

established in 264 hectares located in western coastal region at Yelluru Village, Udupi, 

Karnataka. M/s UPCL has two existing units of 2 X 600 MW thermal power plant based 

on 100% imported coal as fuel. The Committee was informed that the Unit 1 of 600 MW 

was commissioned and started commercial operation on November 11, 2010 while Unit 

2 was commissioned and started commercial operation on August 19, 2012. The 

important details of the CFE and CFO granted to UPCL are as follows:  

 

The Consent for Establishment (CFE) was issued to the unit under Water (Prevention 

& Control of Pollution) Act, 1974 (WATER ACT) and Air (Prevention & Control of 

Pollution) Act 1981 (AIR ACT) for establishment of 2 X 600 MW coal based thermal 

power plant by KSPCB vide Order No. KSPCB/HPI/SEO/EO/UDUPI/CFEx/2009-10/49 

dated May 19, 2010. The important conditions are:  

 

 To obtain necessary license / clearance from other relevant statutory agencies. 

 Industry shall use imported coal with ash content less than 4.75% and sulphur content 

less than 0.8%. 

 A bi-flue stack of 275 m height each stack for the 2028 TPH boiler shall be provided 

with continuous online monitoring equipment for SOx, NOx, PM, Hg and exit 

velocity of flue gas shall not be less than 23.19 m/s. 

 High efficiency Electro Static Precipitator (ESP) shall be installed to ensure the 

Particulate emission does not exceed 50 mg/m3. 

 Wet limestone type FGD unit with 85% efficiency removal of SO2 shall be installed.  

 Industry shall comply with Fly ash notification. 

 

Consent for Operation (CFO) for Thermal Power Plants Unit I & II– 1200 MWH was 

issued under Water Act and Air Act by the KSPCB vide combined consent order No. 

KSPCB/SEO/17 Cat/CFO/UPCL/2009-10/98 dated May 19, 2010, with validity up to 

June 30, 2011 and subsequently renewed every year up to 2015-16. Now, the present 

combined consent for discharge of effluents under the Water Act and emissions under 

Air Act is issued by KSPCB vide Combined Consent Order No. AWH-301645 dated 
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December 15, 2016 for a period from July 01, 2016 to June 30, 2021 (5 Years). The 

important conditions of present consent are:  

 

 Effluent: 

 

o Total sea water quantity usage shall not exceed 10,000 M3/Hr for industrial and 

domestic purpose. 

o To use imported coal with ash content not exceeding 12% and Sulphur content not 

exceeding 0.8% (average) respectively at any given time.  

o Treated effluent shall be discharged through pipeline in the Arabian Sea ensuring 

that the differential temperature is maintained within 5°C. 

o Sweet water requirement shall be met from the desalination plant. 

o Storage tank of sufficient capacity shall be provided to hold the untreated effluent in 

the event of emergency arising. 

o To install online monitoring system at the outlet of Guard Pond to monitor pH, DO 

etc. 

o To conduct plankton studies to verify whether any heavy metals or any other 

pollutants are getting accumulated in the vicinity of the discharge and any impact on 

marine life.  

o To check the submarine pipeline for any damages etc.  

 

 Emission 

 

o Transportation of coal from Mangalore to the site shall be undertaken by rail with 

adequate provision to control fugitive dust emissions. 

o To maintain stack height of 275 M AGL with twin flue, ESP and FGD to meet the 

standard of Particulate matter of 50 mg/Nm3. The exit velocity of flue gases shall 

not be less than 22 m/s. Low NOx burner shall be installed.  

o To install online continuous emission monitoring system for stack. 

o To operate FGD plant to control SO2 emissions. 

o To provide adequate dust control measures for coal handling area and coal transfer 

points. 

o To monitor mercury content on monthly basis in the ash generated and as well as in 

the emissions. 
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o Extensive monitoring of air quality in and around the power plant and extending up 

to Western Ghats.  

o Fugitive emission of fly ash shall be controlled so that no agricultural of non- 

agricultural land is affected. Damage to any land shall be mitigated and suitable 

compensation provided in consultation with the local panchayat.  

o To adhere to the directions contained in fly ash utilisation notifications. 

o To maintain the record of quantity / quality of blended coal burnt in the boiler and 

quantity of ash generated and disposed off.  

 

M/s UPCL is operating both the units i.e. 2 X 600 MW thermal power plant for supplying 

electricity to meet about 11% of its peak electricity requirement under different power 

purchase agreements to the State of Karnataka. The actual capacity of operation of plants 

and days of operation and Plant Load Factor (PLF) are shown below:  

Table 2: Operation of UPCL over the Years 

Year Power Generation (MU) Plant Load Factor (PLF) % Running days 
 

Unit 1 Unit 2 Total Unit 1 Unit 2 PLF Unit 1 Unit 2 

2010-11 1330.7 0 1330.7 61.20 0  61.20 104 0 

2011-12 3161.47 0 3161.47 59.99 0  59.99 255 0 

2012-13 3960.13 2361.26 6321.39 75.34 73.01 74.46 310 180 

2013-14 3652.58 3153.45 6806.04 69.49 60.00 64.75 311 263 

2014-15 3013.59 3402.99 6416.58 57.34 64.74 61.04 254 286 

2015-16 4088.96 4008.59 8097.55 77.58 76.06 76.82 316 313 

2016-17 4352.47 3522.96 7875.42 82.81 67.03 74.92 345 281 

2017-18 3046.97 3134.35 6181.32 57.97 59.63 58.80 261 260 

2018-19 2376.43 2837.91 5214.34 45.21 53.99 49.60 217 251 

2019-20 1445.5 1832.43 3277.93 27.43 34.77 31.10 137 184 

2020-21*  794.81 877.5 1672.31 20.07 22.16 21.11 80 88 
Note: * Till December 2020 
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The combined Power Generation of Unit 1 & 2 with PLF over the years is shown in 

Graph below: 

 

 

Source: UPCL and Central Electricity Authority (CEA)  

 

Fig.1. Power Generation from UPCL (GWh or MU) and Plant Load Factor (%) 

 

As shown in Table 2 and Figure 1, UPCL’s power generation reached a peak during 

2015-16 and has been continuously declining in the last 3 to 4 years. Specifically, the 

power generation from UPCL during 2019-20 was only 40% of the electricity generated 

during FY 2015-16. During the current FY 2020-21, the UPCL plant has been under 

reserve shutdown for extended periods as per the requirement of the Karnataka State 

Load Dispatch Centre (KSLDC). Therefore, power generation by UPCL during April – 

December 2020 was less than 55 percent of the planned generation for this period and 

lower by 22 percent compared to UPCL’s generation during the same period last year.  

 

Consequently, the Plant Load Factor (PLF) of UPCL during FY 2020-21 was only 21.12 

percent which is lower than the record-low PLF of 27.34% achieved by UPCL during 

FY 2019-20. However, UPCL could increase their power generation during the visit of 

the Expert Committee i.e. December 07-9, 2020 and the period during which Ambient 

Air Quality Monitoring (AAQM) was carried out by the KSPCB at selected villages 

during December 15 – 18, 2020. As shown in Table 3, the PLF of UPCL during the 
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measurement of AAQM (December 15-18, 2020) varied between 72.53% and 79.97% 

which is in the same range as the PLF achieved during FY 2015-16 and FY 2016-17.  

 

Table 3: Operation of UPCL during the Field Visit and AAQM measurement 

Date 
Power Generation (GWh or MU) PLF 

(%) Unit-1 Unit-2 Total 

07.12.2020 0 0 0 0 

08.12.2020 3.93 1.66 5.59 19.41 

09.12.2020 10.11 9.83 19.94 69.24 

15.12.2020 10.16 11.49 21.65 75.17 

16.12.2020 9.84 11.05 20.89 72.53 

17.12.2020 10.75 12.29 23.03 79.97 

18.12.2020 10.53 11.09 21.62 75.07 
            Note: MU – Million Unit, PLF- Plant Load Factor 

 

4.1 AMBIENT AIR QUALITY STATUS OF VILLAGES 

 

The Karnataka State Pollution Board (KSPCB) does not have any continuous AAQ 

monitoring station in the vicinity of UPCL.  However, KSPCB arranged to carry out 

Ambient Air Quality Monitoring at four villages i.e. Mudurangadi, Adamar, Hejmady 

and Inna located in the vicinity of M/s UPCL as per the decision of the Expert Committee 

meeting held on December 07, 2020. The monitoring locations and their distance 

from the UPCL stack are shown in Google map (Fig 2) below:  
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Fig 2: Map showing Location of AAQ Monitoring 

 

The above map reveals that the monitoring location of R&R colony, Admar is at 1.9 km 

towards NW, Mudurangadi is at 2.8 km towards NE, Inna village is at 4.8 km towards 

SE and Hejmady is at 7.2 km towards SW from the UPCL stack.   

 

The Ambient Air Quality Monitoring was carried out for PM10, PM2.5, NO2 and SO2 for 

two consecutive dates i.e. December 15-16, 2020 (24 hrs.) and December 17-18, 2020 

(24 hrs.) by following the standard sampling procedures. The monitoring results reported 

by KSPCB are summarised as follows:  

 

Table 4: Ambient Air Quality Monitoring Results – 8 Hrs Average  

 

Sl.  

No. 

Parameters 

(µg/m3) 

December 15-16, 2020 December 15-16, 2020 

1st Shift 2nd Shift  2nd Shift  1st Shift 2nd Shift  2nd Shift  

1 Location : Mudarangadi Village  

PM10 40 33 41 64 26 31 

SO2 7 9 8 11 8 9 

NO2  12 9 10 13 10 11 

PM2.5* 40 29 
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Sl.  

No. 

Parameters 

(µg/m3) 

December 15-16, 2020 December 15-16, 2020 

1st Shift 2nd Shift  2nd Shift  1st Shift 2nd Shift  2nd Shift  

 

2. Location: R&R Corridor, Admar Village  

PM10 37 33 36 72 36 42 

SO2 9 7 8 10 8 7 

NO2  11 9 11 12 11 10 

PM2.5* 33 26 

3 Location: Hezamady Kodi Village  

PM10 40 38 54 35 71 30 

SO2 8 10 10 9 8 11 

NO2  14 13 15 16 14 15 

PM2.5* 31 20 

4 Location: Inna Village 

PM10 22 43 50 35 24 27 

SO2 10 11 12 9 9 7 

NO2  13 12 14 14 12 12 

PM2.5* 38 23 
Note: All values are expressed in 8 hourly basis (µg/m3), Where *- PM2.5 is 24 hrs. 

Sampling 

 
The ambient air quality monitoring data of the above locations for 24 Hours (average) 

are given below: 

 
Table 4A: Ambient Air Quality Monitoring Results- 24 hrs. Average 

 

S. 

No. 
Monitoring Locations 

SO2 µg/m3 NO2 µg/m3 PM10 µg/m3 PM2.5 µg/m3 

A B A B A B A B 

1 Mudarangadi Village 8 9 10 11 38 40 40 29 

2 R&R Corridor, Admar Village 8 8 10 11 35 50 33 26 

3 Hezamady Kodi Village 9 9 14 15 44 45 31 20 

4 Inna Village 11 8 13 12 38 29 38 23 

3 NAAQ Standard limit 80 80 100 60 
A – December 15-16, 2020, B – December 17-18, 2020  
 

The ambient air quality monitoring results indicate that the concentrations of 

SO2, NO2, PM10 and PM2.5 are well within the prescribed limits and comply with 
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the National Ambient Air Quality (NAAQ) Standards (24 Hours average). This 

demonstrates the fact that UPCL plant can control airborne pollution within 

the NAAQ standards if all controls are in place and the plant is complying with 

all conditions laid down in the Environment Clearance, Consent to Operate, etc.  

However, it is worth noting that the previous committee has arrived at an 

Environmental Compensation of Rs. 4.89 Crores due to UPCL’s non-compliance 

with various statutory provisions over a period of 1630 days (15.10.2011 to 

08.10.2015 and 10.02.2016 to 04.08.2016).    

  

5.0 WATER QUALITY OF OPEN WELLS IN YELLURU VILLAGE  
 
During the Expert Committee inspection along with other concerned departments to the 

Agricultural fields, some of the farmers expressed that their open well water is not 

potable and the colour of the water is changed. The Expert Committee decided to carry 

out sampling of open wells in Yelluru Village through KSPCB. officials carried out open 

well sampling at three locations. The data related to the samples collected from three 

open wells and analysed in the KSPCB Lab, Mangalore are shown in Table 5:  

 

Table 5: Open well (OW) Samples Analysis Results  

S No Parameter OW 1 OW 2 OW 3 Std*. 

1 pH at 25°C 6.6 6.8 6.9 6.5 – 8.5 

2 Hardness as CaCO3, mg/L 16 168 100 600 

3 Calcium as Ca, mg/L  3 22 14 200 

4 Magnesium as Mg mg/L 2 27 16 100 

5 Chloride as Cl, mg/L 32 578 294 1000 

6 Sulphate, mg/L 1 26 28 400 

7 Total Alkalinity  mg/L 80 100 76 600 

8 COD mg/L 9 22 36 - 

9 BOD, mg/L 1 1 2 - 

10 TDS mg/L at 180°C 104 824 492 2000 

11 Fluoride mg/L 0.020 0.016 0.054 1.5 

12 Nitrate as N, mg/L 0.784 11.9 5.21 45 

13 Turbidity NTU BDL BDL BDL 5 

14 Sulphide, mg/L BDL BDL BDL 0.05 

15 Lead, mg/L BDL BDL BDL 0.01 



14 
 

S No Parameter OW 1 OW 2 OW 3 Std*. 

16 Chromium, mg/L BDL BDL 0.016 0.05 

17 Iron, mg/L 0.279 0.218 0.08 0.3 

18 Cadmium, mg/L BDL BDL BDL 0.003 

19 Copper, mg/L BDL BDL BDL 1.5 

20 Nickel, mg/L BDL BDL BDL 0.02 

21 Zinc, mg/L 2 3 4.7 15 
 

Note: * - Indian Standard for Drinking Water (IS 10500: 2012) permissible limit in 

the Absence of Alternate Source 

Where, 

OW1 - Open well water collected from Ganesh Rao House Saje, Yelluru 

OW2 - Open well water collected from Ganesh Rao Field Saje, Yelluru 

OW3 – Open well water collected from Jaganath Mulya House, Kolachuru, 

Yelluru  

 

The above table reveals that TDS, Chloride, Hardness etc. are found high in the Open 

well located in the agricultural field, whereas the Open well located near the houses 

are found very low, may be due to entry of agricultural runoff in to the open well 

located in the agricultural field. However, there is no significant ground water 

contamination since the ground water quality samples collected from the open wells 

are conforming to the IS 10500: 2012 standards.  

 

6.0 CROP AND SOIL STATUS  IN SURROUNDING VILLAGES  OF UPCL 

 
The Expert Committee sought clarifications with respect of extent of agriculture land 

affected due to environmental pollution in villages. In view of this, the Joint Director of 

the Agriculture Department in Udupi district stated that the total rainfall levels in the area 

during Kharif i.e. June to September were 2654 mm, 3027 mm, 2685 mm, 2854 mm and 

2763 mm in 2015, 2016, 2017, 2018 and 2019, respectively. He also stated that the total 

rainfall values in the area during Rabi i.e. October to December were 499 mm, 80 mm, 

277 mm, 236 mm and 507mm in 2015, 2016, 2017, 2018 and 2019, respectively. There 

are two major crops i.e. Paddy and Black gram cultivated in the area.  
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6.1 AREA COVERAGE OF CROPS  

 

Paddy is cultivated during Kharif and black gram is cultivated during Rabi in general. 

Accordingly, the agricultural area coverage under rain-fed paddy and black gram in Kapu 

Taluk and Karkala Taluk of Udupi District over the last decade is as follow:  

 

Table 6: Area coverage of Kharif and Rabi 

S. 

No. 
Year 

Area Coverage Kharif (ha) Area Coverage Rabi (ha) 

Kapu Karkala Total  Kapu Karkala Total 

1 2009-10 2214.16 997.64 3211.80 257.09 11.55 268.64 

2 2010-11 2182.82 989.46 3172.28 229.42 10.97 240.39 

3 2011-12 2202.17 922.35 3124.52 181.36 07.99 189.35 

4 2012-13 2030.51 906.75 2937.26 175.23 07.69 182.92 

5 2013-14 2003.32 899.32 2902.64 122.56 21.92 144.48 

6 2014-15 1955.39 851.83 2807.22 116.61 08.49 125.10 

7 2015-16 2037.89 861.68 2899.57 116.68 07.93 124.61 

8 2016-17 2075.24 845.20 2920.44 093.13 06.06 099.19 

9 2017-18 1966.92 815.58 2782.50 074.73 07.05 081.78 

10 2018-19 1511.62 724.62 2236.24 075.90 06.55 082.45 

11 2019-20 1448.67 689.96 2138.63 079.83 04.96 084.79 
 

The above table revels that the area coverage of Kharif and Rabi was highest during 

2009-10 i.e. 3211.8 ha and 268.64 ha respectively. But, thereafter the area under rain 

fed paddy during Kharif and black gram during Rabi has shown sharp declining trend 

till 2014-15. Later, area coverage of Kharif and Rabi increased during 2015 – 2017 

and again started reducing.  The exact reasons for the decline in area of cultivation 

could not be ascertained by the Expert Committee since systematic field surveys could 

be undertaken due to the COVID-19 pandemic. On the other hand, it is observed that 

there is no remarkable change in the productivity of Paddy & Black gram over the last 

11 years as per yield statistics information of Department of Economics and Statistics. 

The Agriculture Department has also reported that the decline in the area of paddy and 

black gram was not only a trend in the surrounding village of UPCL but also a 

phenomenon noticed in the entire Udupi District.  
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The Agriculture Department has submitted the yield statistic based on the Hobli average 

crop cutting for a period i.e. 2008 to 2014, whereas for the year 2014 to 2020, the yield 

statistics were provided based on the crop cutting results of Gram Panchayat level 

average yield. The Department is not having yield statistics for individual farmers since 

crop cutting studies were not conducted for the same. The area coverage, crop yield 

information, soil health status etc. submitted by the Agriculture Department are given in 

Annexure 4.  

 

During the field visit between December 7-9, 2020, the expert committee met the 

Jaganath Mulya farm House, Kolachuru, Yelluru and enquired about the 

environmental problems due to UPCL. He observed that the paddy yield is 

reduced by 50% from 40 quintals to 20 quintals per acre while the yield of 

horticulture crops including the coconut yield is also drastically affected. 

Further, he stated that the open well water is unfit for consumption and the 

household vessels are rusted with the pollution. He opined that the 

agriculture crops are mainly affected due to saltwater deposit on the crops.  

Another farmer, Ganesh Rao House Saje, Yelluru also confirmed the crop losses in 

his field and added that his cattle are suffering from skin diseases due to air 

pollution.  

 

The Committee also visited Yelluru Panchayat and discussed with the stakeholders. 

The Yelluru Panchayat submitted copies of complaints received from the villagers 

against the air and water pollution from UPCL. The main complaints include, air 

pollution, water pollution, agricultural and horticultural crop loss, health issues, 

and also salt deposits.   

 

6.2    SOIL HEALTH STATUS 

 

Soil Electrical Conductivity (EC) does not directly affect plant growth but has been used 

as an indirect indicator of the amount of nutrients available for plant uptake and salinity 

levels. EC has been used as a surrogate measure of salt concentration, organic matter, 

cation-exchange capacity, soil texture, soil thickness, nutrients (e.g., nitrate), water-

holding capacity, and drainage conditions. In site-specific management and high-



17 
 

intensity soil surveys, EC is used to partition units of management, differentiate soil 

types, and predict soil fertility and crop yields. High EC can serve as an indication of 

salinity (EC > 4 dS/m) problems, which impede crop growth (inability to absorb water 

even when present) and microbial activity. Soils with high EC resulting from a high 

concentration of sodium generally have poor structure and drainage, and sodium becomes 

toxic to plants.  EC is expressed in deci Siemens per meter (dS/m). The classes of salinity 

and EC are shown in Table 7.  

 
Table 7: Classes of Salinity and Electrical Conductivity  

S.  

No. 
Salinity Class 

EC 

(dS/m) 
Effect on Crop Plants 

1 Non - saline 0 < 2 Salinity effects negligible 

2 Very slightly saline 2 < 4 Yields of sensitive crops may be restricted 

3 Slightly saline 4 < 8 Yields of many crops are restricted 

4 Moderately saline 8 < 16 Only tolerant crops yield satisfactorily 

5 Strongly saline >16 Only a few very tolerant crops yield 

satisfactorily 

        

The Agriculture Department has submitted the analysis results of soil electrical 

conductivity (EC) conducted as per the Govt. of India Guidelines to the Expert 

Committee in the surrounding villages of UPCL for the years 2015-16, 2016-17, 2017-

18 and 2018-19. The same is tabulated in Table 8 and given in Annexure 4. 

 

Table 8: Soil Health Status of Surrounding Villages of UPCL  

S. No. Taluk Panchayat Village 
EC 

2015- 17 2017 - 19 

1 

Udupi 

Yelluru Elluru 0.7777 0.1025 

2 Thenka Thenka 0.0800 0.1456 

3 
Mudarangadi 

Santhuru 0.0638 0.3984 

4 Pilaru - 0.0937 

5 Bada Bada 0.1175 0.1680 

6 Belapu Belapu 0.0606 0.1226 

7 
Padubidri 

Padebettu 0.1127 0.1124 

8 Nadsalu 0.1084 0.1348 

9 Palimaru Nandikuru 0.0971 0.1511 



18 
 

10 Paliaru 0.0870 0.1878 

11 

Majru 

Majuru 0.1538 0.1121 

12 Paduru 0.1042 0.1284 

13 Heruru - 0.0578 

14 

Kapur Purasabhe 

Mallaru 0.1260 0.1000 

15 Padu 0.3331 0.1804 

16 Muluru 0.1193 0.0661 

17 Shirva Shirva 0.0684 0.1065 

18 Hejamadi Hejamadi 0.4847 0.1158 

19 Kuthyaru  Kuthyaru 0.0543 0.0850 

20 

Karkala 

Belmannu 
Sooda 0.0939 0.1245 

21 Belmannu 0.1647 0.3113 

22 Inna Inna 0.1181 0.2563 

23 Nandalike Nandalike 0.0938 0.1837 

24 Mundkuru Mundkuru 0.1117 0.4633 
 

The above table reveals that the EC of the soil in all 24 villages of Udupi Taluk and 

Karkala Taluk located in the surroundings of M/s UPCL is less than 2 dS/m. This 

indicates that the salinity effect is insignificant and the soil health complies with the 

non-saline Class. Hence, it can be concluded that Soil Electrical Conductivity of soil 

is found to be normal in villages around UPCL, and no noticeable impact due to sea 

water cooling tower which is provided with drift eliminator (after several years of 

operation without this vital equipment) to reduce the loss of sea water to the 

environment due to the evaporative cooling process.  

 

 6.4 STATUS OF HORTICULTURAL CROPS  

 

The Deputy Director of Horticulture was requested to provide the status of Horticultural 

Crops i.e. Coconut, Arecanut, Cashew and Banana grown in the villages of Kapu Taluk 

and Karkala Taluk of Udupi District. The Horticultural Department informed that only 

the average yield of taluk is available and individual farmer wise, village wise yield 

statistics were not available since crop cutting experiments were not conducted by the 

Department. The village wise horticultural crop yield status submitted by the Horticulture 

Department is given as Annexure 5. The average yields per acre for different crops 

reported are shown in Table 9:  
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Table 9: Average Yield of Horticultural Crops   

S. No. Name of the Crop Crop Yield (Quintal / Acre) 

1 Coconut 14.16 

2 Arecanut 6.88 

3 Cashew 8 

4 Banana 92 
 

As per their department records there is no crop loss reported in the surrounding areas 

between 2008-09 to 2019-20 and with the existing data, there is no drastic change in 

the cropping pattern before and after commencement of M/s UPCL.  

 

6.5 STATUS OF CATTLE DEATHS   

 

The Deputy Director, Animal Husbandry & Veterinary Services, Udupi district, vide 

letter 23.12.2020 reported to the Expert Committee that no animal deaths are reported 

during 2008 to 18.12.2020 due to environmental pollution in the villages / taluks of Udupi 

located in a 10 km radius from M/s UPCL (Annexure 6).  

 

7.0 HEALTH STATUS OF VILLAGES 
 

Based on the decision of the Expert Committee, the District Health and Family Welfare 

Office, Udupi was requested to provide the information about the number of patients 

reported due to Air Borne such as Asthma, Acute Respiratory Infection, Bronchitis, 

Cancer and Water Borne such as Gastroenteritis, Diarrhoea, Renal Diseases, Cancer for 

period from 2008-09 to 2019-20 i.e. from before start of the unit till March 2020. 

Accordingly, DHO, Udupi, has submitted information for identified villages located 

within 20 km surroundings from UPCL. The villages identified in Udupi Taluk are  

Palimar, Nandikur, Yellur, Santhoor, Pilar, Tenka, Hejamadi, Padebettu, Nadsal, Bada, 

Belapu, Kalathuru, Kuthyar, Shirva "A", Shirva "B", Shirva "C", Muloor, Padoor, 

Mallar, Kaup Padu, Majoor, 92- Heror, and in Karkala Taluk are Belman, Sooda, Inna. 

Based on the information submitted by the Department of Health, the average increase 

in population over the period i.e. from 2008-09 to 2019-20 in these villages is about 6%. 

The village wise population changes over the period is given as Annexure 1. The details 
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of the patients (suffering from Airborne and Waterborne-pollution related diseases) 

belonging to each of the identified villages located within 10 km, between 11 – 15 km 

and between 16 - 20 km of the UPCL plant as reported for the years 2008-09 to 2019-20 

are given in Annexures 2, 3A, and Annexure 3B respectively.  

 

The Expert Committee reviewed the Public Health Data (provided by the District Health 

Officer, Udupi) pertaining to 33 villages around the UPCL, Udupi based on village 

location distance from the UPCL. Accordingly, the villages are grouped based on the 

distances i.e. within 10 km, in between 11 to 15 km and in between 16 to 20 km. The 

health data are divided in to two groups i.e. before commissioning of Unit 1 and after 

Commissioning of Unit 1 till March 2020 to assess the air borne and water borne diseases 

reported by the people to the Government health centres in those identified villages. The 

analyses of the health data recorded by the Government health centres in these villages 

i.e. within 10 km, in between 11 to 15 km and between 16 to 20 km of UPCL are shown 

in Table 10 (A, B, and C), Table 10 (D, E, and F) and Table 10 (G, H and I), 

respectively.  
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Table 10A: No of Patients Reported in Villages within 10 km (Air Pollution Related Diseases) - 15 villages 

 
Sl. 
No. 

Disease 
2008- 

09 
2009-

10 
2010-

11 
2011-

12 
2012-

13 
2013-

14 
2014-

15 
2015-

16 
2016-

17 
2017-

18 
2018-

19 
2019-

20 
1 Asthma 120 86 121 112 136 123 55 98 108 174 171 166 

2 
Acute Respiratory 
Infection (ARI) 

1003 576 542 1935 719 730 5218 5063 4362 2432 2263 1208 

3 Bronchitis 1377 1729 1374 907 816 875 955 1139 983 993 1072 1019 
4 Cancer 4 4 8 5 6 11 16 14 20 24 34 40 

 

Table 10B: No of Patients Reported in Villages within 10 km (Water Pollution Related Diseases) - 15 villages 

Sl. 
No. 

Disease 
2008- 

09 
2009-

10 
2010-

11 
2011-

12 
2012-

13 
2013-

14 
2014-

15 
2015-

16 
2016-

17 
2017-

18 
2018-

19 
2019-

20 
1 Gastroenteritis 60 85 84 76 67 83 79 93 71 75 74 80 
2 Diarrhoea 206 396 211 211 263 212 195 255 206 229 179 181 
3 Renal diseases 22 28 27 48 36 47 34 31 56 64 50 70 
4 Cancer 10 2 4 12 3 11 12 13 14 19 18 27 

 

Table 10C: Average Prevalence of Airborne and Waterborne Diseases of Villages within 10 km 

Airborne  
Disease 

Average Prevalence Difference 
(%) 

    
Waterborne 

Disease 

Average Prevalence Difference 
(%) Before Unit 2 After Unit 2  Before Unit 2 After Unit 2 

Col (1) Col (2) Col (3) = (2-1)/1  Col (1) Col (2) Col (3) = (2-1)/1 
Asthma 110 129 17  Gastroenteritis 76 78 2 
ARI 1014 2749 171  Diarrhoea 256 215 -16 
Bronchitis 1347 982 -27  Renal diseases 31 49 55 
Cancer 5 21 293  Cancer 7 15 109 
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Table 10 D: No of Patients Reported in Villages in between 11 - 15 km (Air Pollution Related Diseases) - 10 villages 

Sl. 
No. 

Disease 2008-09 
2009-

10 
2010-

11 
2011-

12 
2012-

13 
2013-

14 
2014-

15 
2015-

16 
2016-

17 
2017-

18 
2018-

19 
2019-

20 
1 Asthma 63 54 63 66 61 65 42 47 47 59 56 57 

2 
Acute Respiratory 
Infection (ARI) 580 442 464 827 459 484 1501 1672 1382 933 870 577 

3 Bronchitis 225 341 237 77 74 76 53 63 45 68 60 59 
4 Cancer 2 2 5 4 4 3 6 3 10 6 5 7 

 

Table 10 E: No of Patients Reported in Villages in between 11 - 15 km (Water Pollution Related Diseases) - 10 villages 

Sl. 
No. 

Disease 2008-09 
2009-

10 
2010-

11 
2011-

12 
2012-

13 
2013-

14 
2014-

15 
2015-

16 
2016-

17 
2017-

18 
2018-

19 
2019-

20 
1 Gastroenteritis 22 23 24 20 14 21 21 20 22 22 18 16 
2 Diarrhoea 137 176 129 135 132 118 135 122 122 125 127 119 
3 Renal diseases 17 16 19 13 24 19 20 18 16 20 23 17 
4 Cancer 0 0 2 2 0 1 0 2 0 0 5 2 

 

Table 10 F: Average Prevalence of Airborne and Waterborne Diseases of Villages in between 11 - 15 km 

Airborne  
Disease 

Average Prevalence Difference 
(%) 

    
Waterborne 

Disease 

Average Prevalence Difference 
(%) Before Unit 2 After Unit 2  Before Unit 2 After Unit 2 

Col (1) Col (2) Col (3) = (2-1)/1  Col (1) Col (2) Col (3) = (2-1)/1 
Asthma 62 54 -12  Gastroenteritis 22 19 -13 
ARI 578 985 70  Diarrhoea 144 125 -13 
Bronchitis 220 62 -72  Renal diseases 16 20 21 
Cancer 3 6 69  Cancer 1 1 25 
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Table 10 G: No of Patients Reported in Villages in between 16 - 20 km (Air Pollution Related Diseases) - 8 villages 

Sl. 
No. 

Disease 2008-09 
2009-

10 
2010-

11 
2011-

12 
2012-

13 
2013-

14 
2014-

15 
2015-

16 
2016-

17 
2017-

18 
2018-

19 
2019-

20 
1 Asthma 13 14 12 12 15 13 13 14 15 10 9 12 

2 
Acute Respiratory 
Infection (ARI) 52 58 55 55 59 61 70 67 61 60 55 52 

3 Bronchitis 5 4 8 5 7 6 6 5 4 5 3 5 
4 Cancer 3 3 5 7 6 3 4 4 7 7 9 2 

 

Table 10 H: No of Patients Reported in Villages in between 16 - 20 km (Water Pollution Related Diseases) - 8 villages 

Sl. 
No. 

Disease 2008-09 
2009-

10 
2010-

11 
2011-

12 
2012-

13 
2013-

14 
2014-

15 
2015-

16 
2016-

17 
2017-

18 
2018-

19 
2019-

20 
1 Gastroenteritis 19 23 20 17 25 24 24 25 29 18 24 15 
2 Diarrhoea 39 49 38 40 39 40 39 39 33 32 33 29 
3 Renal diseases 5 5 6 2 9 2 4 2 3 5 3 4 
4 Cancer 0 0 0 0 0 0 0 0 0 0 0 0 

 

Table 10 I: Average Prevalence of Airborne and Waterborne Diseases of Villages in between 16 – 20 km 

Airborne  
Disease 

Average Prevalence Difference 
(%) 

    
Waterborne 

Disease 

Average Prevalence Difference 
(%) Before Unit 2 After Unit 2  Before Unit 2 After Unit 2 

Col (1) Col (2) Col (3) = (2-1)/1  Col (1) Col (2) Col (3) = (2-1)/1 
Asthma 13 13 -1  Gastroenteritis 20 23 16 
ARI 55 61 10  Diarrhoea 42 36 -14 
Bronchitis 6 5 -7  Renal diseases 5 4 -11 
Cancer 5 5 17  Cancer 0 0  0 
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The health data of villages i.e. within 10 km, in between 11 to 15 km and in between 16 

to 20 km shown in Tables 10A through 10I indicates that there is a significant increase 

in airborne pollution and waterborne related diseases depending on the distance from the 

UPCL plant. The health data of 15 villages located within 10 km radius reveals that there 

is increase of 17%, 171%, and 293% in the average annual prevalence of Asthma, Acute 

Respiratory infection (ARI) and Cancer respectively during the period 2012 to 2020 

(Table 10C). While normalising to a population of 1000, the reported cases of ARI 

increased from 14 to 37.  

 

The health data of 10 villages located in between 11 -15 km radius reveals that there is 

increase 70% and 69% in the average annual prevalence of ARI and Cancer respectively. 

The other air borne diseases of Asthma and Bronchitis are found negative during the 

period 2012 to 2020. While normalising to a population of 1000, the reported cases of 

ARI increased from 14 to 24.  

  

The health data of 8 villages located in between 16-20 km radius reveals that there is 

increase 10% and 17% in the average annual prevalence of ARI and Cancer respectively. 

The other air borne diseases of Asthma and Bronchitis are found negative during the 

period 2012 to 2020. While normalising to a population of 1000, the reported cases of 

ARI increased from 0.9 to 1.2.  

 

Waterborne renal diseases increased by 55% during the period 2012 to 2020 in the 

villages located within 10 km, whereas other waterborne diseases i.e. Gastroenteritis, 

Diarrhoea are found negative. The Committee noticed that the villages are not having a 

sewage network, and the individual houses are managing their sewage by providing 

septic tank / soak pit.   

 

From above it is clear that there is air pollution-related diseases are reported significantly 

in the villages located within 10 km radius from the UPCL, whereas the numbers of cases 

are found to decrease beyond 10 km. The airborne and waterborne diseases reported in 

the Government PHCs identified by the District Health Authorities are decreasing with 

increasing distances from the UPCL.  
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As per the National Health Profiles published by the Central Bureau of Health 

Intelligence (CBHI), Ministry of Health and Family Welfare based on the Monthly 

Health Condition Reports from Directorate of Health Services of State, the state wise 

cases and Deaths due to Acute Respiratory Infection for a period of 2013 to 2018 for the 

State of Karnataka is tabulated below:  

 

Table 11: Acute Respiratory Infection of Karnataka for a period of 2013 to 2018 

Year 
Male Female Total 

Cases Deaths Cases Deaths Cases Deaths 

2013 811229 171 766125 85 1577354 256 

2014 1121196 27 1091963 12 2213159 39 

2015 1118437 29 1000542 6 2118979 35 

2016 1081104 63 991317 36 2072421 99 

2017 1138647 52 1106474 21 2245121 73 

2018 1226672 67 1196606 42 2423278 109 

 

The above table reveals that there is decrease in mortality due to acute respiratory 

infection during 2013 to 2018 in Karnataka while the total number of cases between 2014 

and 2018 fall within a narrow range of -6.4% to +9.4% of the mean value. On the other 

hand, the average number of ARI cases increased by 171% in the 15 villages located 

within 10 km of the UPCL plant (Table 10C). This increase may have been much higher 

but for the continuous reduction in UPCL’s power generation in the last four years (Table 

1). Since the reduction in ARI in the buffer zone of the UPCL plant in recent years 

coincides with the decline in power generation, the health of residents in the buffer zone 

must be monitored carefully when power demand increases from UPCL.  

 

8.0 Environmental Management at UPCL 
 
The Expert Committee inspected the environmental management practises followed by 

UPCL with respect coal handling, unloading operations, stacking and reclaiming 

facilities, fly ash handling system, ash pond, surface runoff management, ground and 

ambient air quality monitoring, source emission monitoring and fugitive emissions 

control system etc. The status of the same is tabulated below:  
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Table 12: Status of Environmental Management 

S. 
No. 

Environmental 
Management 

Existing system  

1. Coal Handling   The unit receives imported coal by sea route through New 

Mangalore Port Trust (NMPT), Mangalore at Berth 15, 

which is established and being operated by UPCL. 

 

 Coal rack is unloaded at the track-hopper system of Coal 

Handling Plant (CHP) which consists of track hopper, coal 

yards with a capacity of 5 Lac tons, closed conveyor system, 

stacker – reclaimer machine, coal crusher and coal bunkers 

and rain guns in coal yard, dry fog system at all transfer 

points and Crusher House, Dust Extraction System at 

Bunkers to control the fugitive dust emissions.  

 

 Provided settling ponds for treating surface run-off water 

from coal handling plant.  

 

 The coal yard is located at a lower elevation of the plant and 

its surroundings and two sides of coal storage area is provided 

with wind breakers of Teflon Wind-Shield and also green belt 

is created on outer boundary of the coal handling plant. 

 
2.  Source Emission   The unit has provided a single bi-flue stack of 275 M height 

connected with Online Continuous Emission Monitoring 

System (OCEMS) for monitoring of flue gas that comes out 

from boilers of 2028 TPH Boiler 1 and 2028 TPH Boiler 2.  

 

 The unit has provided ESP followed with FGD system to 

handle the flue gas partially about 25% for controlling SO2 

emissions. 
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 The CPCB has given them a timeline to meet the new 

standards of Sulphur dioxide and Oxides of Nitrogen by year 

2022. 

3. Fly Ash Handling  Out of total Ash generation, the fly ash percentage is ranging 

between 80 to 90% and bottom ash is ranging between 10 to 

20%. 

 

 The fly ash generated from the ESP is conveyed through 

pneumatic system to the ash silos which is provided with bag 

filters for control of dust during loading and unloading 

operation. Fly ash from the silos is transferred to Bulkers with 

spout to reduce dust emissions and transported to various 

industrial sectors i.e. Cement, Ready Mix Concrete, Brick 

manufacturing etc. to ensure 100% fly ash utilisation. 

 

 Bottom Ash generated from the furnace and coarse ash from 

the economizer hoppers is utilized by Brick and M-sand 

manufacturers and also disposed to the ash disposal area in 

dry form in bulkers. The unit has closed a part of the ash dyke 

and rehabilitated the same with plantation to control dust 

emissions from the ash ponds. 

 
 The unit has a stock of about 2 lac MT ash in ash ponds; the 

unit started achieving 100% fly ash utilisation. The unit has 

closed part of the ash dyke and rehabilitated the same with 

plantation to control dust emissions. 

4. Sea Water 

Consumption  

 The average sea water consumption varies between 5 to 5.9 

KL/MW against the permitted limit of 8.57 KL/MW, as per 

records of UPCL.  

 

 The unit has two number of natural draft-cooling tower with 

a large hyperbolic tower, where sea water is used for cooling. 

The cooling towers are provided with drift eliminator to 
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reduce the loss due to evaporation, drift and blow down. The 

unit maintains Cycles of Concentration (COC) i.e. the 

relation between the concentration of minerals in the makeup 

water and the cooling tower recirculation water above 1.25 at 

any time.  

 
 RO plant reject along with cooling tower blow down (sea 

water) is disposed to the sea through guard pond and the 

average of discharge limit of wastewater in to sea is found 

within permitted limit, as per the records. 

 
 The coastal water quality monitoring near the sea water 

intake and effluent discharge point study carried out by 

Department of Aquatic Environment Management, College 

of Fisheries, Mangalore concludes that the study region 

indicates that the values (pH, DO, BOD) are within the 

primary water quality criteria and do not pose any threat to 

the environment under the present condition. 

5. Ground Water 

Monitoring  

 KSPCB is carrying out ground water quality monitoring at 5 

Locations and surface water quality at 2 locations in Mulki 

River to ascertain the quality of ground and surface water.  

 

 Also, the unit is monitoring ground water quality at 9 

Locations, Surface Water (1 point) within the buffer zone 

apart from 4 ground water sampling at Ash Pond and 6 

ground water sampling wells in the pipe line corridor by 

engaging  NABL accredited Lab and reports are submitted to 

KSPCB on monthly basis.  

 
 The analysis results of ground water quality carried out by 

KSPCB are found within the permissible limit of ISO 1500 

Drinking Water Standards, except marginal exceedance of 

Iron concentration on a few locations. 
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6. Ambient Air 

Quality 

Monitoring  

 The unit has established Four (04) Continuous Ambient Air 

Quality Monitoring Stations (CAAQMS) within industrial 

premises and Nine (09) Manual Ambient Air Quality 

Monitoring stations in the surroundings. 

 

 The unit has continuous meteorological observatory stations 

at site to observe Ambient Temperature, Humidity, Wind 

Speed, Wind Direction and Rain fall. 

 
 The overall ambient air quality monitoring results reveals 

that SO2, NO2, PM10 and PM2.5 are found complying with the 

Ambient Air Quality Standards. 

 

In addition to the above Environmental Management System, M/s UPCL  introduced 

Adani Aarogya Card / Health Insurance scheme to the Villagers of Yelluru and 

Mudarangadi / Santoor villages. The Committee was informed by UPCL that more than 

9500 villagers of above said villages are covered for Rs.50000/- cashless medical 

treatment in multispecialty hospitals, requiring specialized treatments. This must be 

verified from the panchayats covered. This coverage must be extended by UPCL to the 

residents in all 15 villages within the 10 km buffer zone that are affected (Table 10A-

10C). 

  

9.0 ENVIRONMENTAL COMPENSATION  
 

The earlier Committee estimated the Environmental Compensation considering 

violations of consented conditions and noncompliance to the directions and notices and 

estimated the EC based on the following formula:  

 

EC = PI * N * R * S * LF 

 

 

Where,   

PI – Pollution Index of industrial sector,            R – A factor of Rupees for EC 

N – Number of days of violation took place       LF – Location Factor 
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S – Factor for scale of operation 

  
According the  EC = PI * N * R * S * LF 

                              = 80 * 1630 * 250 * 1.5 * 1 

                                     = ` 4,89,00,000/-  

The earlier estimation of EC was Rs 4.89 Crores.  

 

Now, the re-constituted Expert Committee agreed to use the CPCB methodology to take 

into account environmental damage on Agricultural / Horticultural Crops and Health of 

the people in the 10 km surrounding villages from M/s UPCL, in addition to the above 

estimate of Rs. 4.89 Crores.  

 

Based on the statistics submitted by the Government Agricultural, Horticultural and 

Animal Husbandry departments, there is neither a remarkable change in the productivity 

of paddy & black gram in Udupi district nor is there is any drastic change in the cropping 

pattern after the commissioning of UPCL. Further, they have no records of any 

significant increase in the salinity of the soil which is found to be non –saline today. 

Similarly, these Government departments also submitted that there is no horticultural 

crop loss reported in the surrounding areas. Also, there is no animal death reported by 

the concern department. However, the committee is unable to ascertain the facts of the 

various departments with villagers due to paucity of time and it requires a complete study 

on the agricultural loss due to air pollution. The Department is not having yield statistics 

for individual farmers since crop cutting were not conducted for the same.  

 

In view of above, the Expert Committee decided to estimate the EC based on the 

incidence of airborne respiratory diseases diagnosed in the Government Primary Health 

Centres in 15 villages identified by the District authorities to be within 10 km of the 

UPCL plant. As per the CPCB methodology developed in O.A. 739 of 2018, the 

following formula was used to assess the Environmental damage to Health (Damage H):  

 

Damage H (in Rupees) = No of Cases Reported (X) * COI Affected Area 

 

This methodology demands that the sites/ areas where many types of the industries are 

co-existing, % contribution of particulate matter from each industry in the ambient air 
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may be calculated based on the Source Apportionment Studies. However, the 

committee made assumption that the contribution from other sources may be 

insignificant since there is no other “Red” category industry in the vicinity of the 

UPCL plant.  Further, power generation from UPCL has recorded a steep decline from 

year to year from FY 2015-16 onwards due to the availability of power from other 

sources in Karnataka. Therefore, it was not possible to conduct a proper source 

apportionment study under these circumstances. Moreover, the local villages as well 

as the Additional District Commissioner of Udupi district (who had also served in this 

area earlier) recalled specific instances of the impact of pollution caused by UPCL on 

the villages near the plant. Due to these reasons, the Committee has considered UPCL 

is as single polluter / source for the purpose of estimating Environmental 

Compensation since the commissioning of Unit 1 of the plant in November 2011.  

 

Based on the data received from the District Health Officer, the number of patients who 

received treatment in the Government health centres in the 15 villages located within 10 

kms of UPCL for the following air pollution-related diseases between October 2010 and 

March 2020 are estimated as follows (Table 10A): 

 

 Asthma     :  1204 

 Acute Respiratory Infections : 24,201 

 Bronchitis    :   9446 

 Cancer    :   174 

 

As per the study conducted by one of the Experts, the Cost of Illness of Asthma, ARI, 

Bronchitis, and Cancer are Rs. 8,280, Rs. 4,248, Rs. 60,000 and Rs. 1,20,000 

respectively.  This study by Vijayalakshmi and Krishna Raj (2020) is enclosed as 

Annexure 7. Accordingly, the EC is estimated as follows:  

a) Damage Hasthma      = 1204 X Rs. 8280    =  Rs. 99.65 Lakhs 

b) Damage HARI         = 24,201 X Rs. 4248   =  Rs.1028.06 Lakhs 

c) Damage Hbronchitis  = 9446 X Rs. 60000    =  Rs. 5667.60 Lakhs 

d) Damage Hcancer      = 174 X Rs. 1,20,000 =  Rs. 208.80 Lakhs 

                              Total Damage H =  Rs. 7004.11 Lakhs  
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Therefore, the Environmental Compensation (EC) between October 2010 and March 

2020 to compensate for the cost of illness caused by UPCL is estimated to be: Rs. 

70,04,10,828- (Rupees Seventy Crores, Four Lakhs, Ten Thousand and Eight hundred 

Twenty Eight only).  

 

However, this compensation is estimated based on the information provided by the 

Government health centres in the area (up to 10 km from UPCL) and does not include 

the cost of treatment incurred by the villagers in private health centres/hospitals in 

Mangalore/Udupi/Manipal or other nearby towns.  This amount also does not include 

any compensation for any deaths caused by the aforesaid diseases when they become 

incurable or the loss of livelihood due to forced absenteeism caused by these diseases.  

While the additional costs can be estimated by undertaking systematic field surveys in 

the 15 villages falling within 10 km of UPCL, it was not prudent to carry out such field 

surveys during a pandemic.   

 

10.0 OBSERVATIONS AND RECOMMENDATIONS OF THE EXPERT 
COMMITEE 

 
Based on field inspections, meeting with concerned Departments, monitoring of ambient 

air quality of villages and review of data submitted, environmental management etc., the 

overall observations of Expert Committee are: 

 The environmental impact on ecology, environment, loss of fish, agricultural crop 

loss and cattle deaths, data are insufficient and also requires an independent study 

for estimation of environmental compensation.   

 M/s UPCL has started operating Plant Load Factor (PLF) of >70% of its installed 

capacity i.e. 2 X 600 MW from 2012-13 to 2016-17 and has been continuously 

declining from 2017 -2018 to till date due to lower-cost power is available in the 

state.  The average PLF during 2019-2020 was just 31.10 % which has further 

declined to 21 percent during the first nine months (April-December 2020) of the 

current financial year.  

 
 The Ambient Air Quality Monitoring carried out in four villages i.e. R&R colony, 

Admar at 1.9 km towards NW, Mudurangadi  at 2.8 km towards NE, Inna village 

at 4.8 km towards SE and Hejmady at 7.2 km towards SW from the UPCL stack 

at the Plant Load Factor ranging between 72.5% to 79.97% revealed that ambient 
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air quality monitoring results of  SO2, NO2, PM10 and PM2.5 are found well 

within the prescribed limits and complying with the ambient air quality standards 

(24 Hours average) of National Standards. This may be due to the improvements 

in the environmental management system of UPCL in recent years, though the 

local communities have undeniably suffered major health-related impacts in the 

past. 

 
 The ground water samples of Open Wells monitored in the villages of Yelluru 

revealed that the TDS, Chloride, Hardness levels. are high in the Open well 

located in the Agricultural field, whereas these levels are very low in the Open 

wells located near the houses. This may be due to entry of agricultural runoff in 

to the open well located in the agricultural field. However, there is no significant 

ground water contamination and the ground water quality samples collected from 

the open wells are conforming to the IS 10500: 2012 standards. This may be due 

to the improvements in the environmental management system of UPCL or due 

to the low operation level of the plant in recent years. Nevertheless, these 

improvements need to be sustained even when the plant generation increases in 

future. 

 
 As per the records of Agricultural Department, the area coverage of Kharif (Rain 

fed paddy) and Rabi  (Black gram) was highest during 2009-10 i.e. 3211 ha and 

268.64 ha respectively. But, thereafter under rain fed paddy during Kharif and 

black gram during Rabi has shown sharp declining trend till 2014-15. Later, area 

coverage of Kharif and Rabi increased during 2015 – 2017 and again started 

reducing.  The exact reasons for declining area of cultivation are not evident in 

the information submitted by the District authorities. On the other hand, it is 

observed that there is no remarkable change in the productivity of Paddy & Black 

gram over the last 11 years as per the yield statistics reported by the Department 

of Economics and Statistics of the Government of Karnataka. Also reported that 

the decline in the area of paddy and black gram was not only a trend in the 

surrounding village of UPCL but also this is a phenomenon noticed in the entire 

Udupi District. The limitation is that the department is not having yield statistics 

of individual farmers which may be ascertained from the panchayat or through 
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plot-wise crop cutting surveys. Therefore, a separate study is required to assess 

the crop yield loss in the 10 km radius of the UPCL.  

 
 The soil characteristic of Electrical Conductivity (EC) in all 24 villages of Udupi 

Taluk and Karkala Taluk located in the surroundings of M/s UPCL is found < 2 

dS/m, concluding that salinity effect is insignificant and complying with non-

saline Class. Hence, it can be concluded that Soil Electrical Conductivity of soil 

is found to be normal in villages around UPCL, and no noticeable impact due to 

sea water evaporation from the cooling tower which has been retrofitted with a 

drift eliminator to control the impact of sea water on the crops cultivated in the 

area around UPCL that was noticeable earlier. 

 
 As per the records of Horticultural Department, there is no crop loss reported in 

the surrounding areas between 2008-09 to 2019-20 and with the existing data, 

there is no drastic change in the cropping pattern before and after commencement 

of M/s UPCL.  The limitation is that the Department is not having yield statistics 

of individual farmers which may be ascertained from the panchayat or through 

plot-wise crop-cutting surveys. Therefore, a separate study is required to assess 

the crop yield loss in the 10 km radius of the UPCL. 

 
 The Department of Animal Husbandry & Veterinary Services, Udupi submitted 

that there was no record of Animal Death due to environmental pollution in the 

villages/ taluks of Udupi located in10 km radius of UPCL.  

 
 As per the health records of the Government-owned Primary Health Centres in in 

the 33 villages around the UPCL plant, air pollution-related diseases have 

increased significantly in the villages located within a 10 km radius from the 

UPCL. As per the Government records submitted to the Committee, The 

prevalence of air and water-borne diseases are decreasing with increasing 

distances from the UPCL which demonstrates the impact of UPCL operations on 

the health of the villagers living within 10 km of the UPCL plant.  

 
 UCPCL has introduced Adani Aarogya Card / Health Insurance scheme to the 

Villagers of Yelluru and Mudarangadi / Santoor villages covering more than 9500 

villagers for cashless medical treatment (up to a sum insured of Rs. 50,000 per 
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year) in multispecialty hospitals. This was confirmed by a few villagers in one of 

the villages visited by the Expert Committee inspection.  

 
 The earlier expert committee estimated the Environmental Compensation (EC) of 

Rs. 4.89 crores to be paid by UPCL considering the documented violations of 

consent conditions and noncompliance to the directions and notices issued by 

KSPCB and/or other Authorities to UPCL. The re-constituted Expert Committee 

adopted the CPCB methodology and has assessed the Environmental 

Compensation on the basis of any damage inflicted on Agricultural / Horticultural 

Crops and the health of the people in the 10 km surrounding villages from UPCL 

in addition to the EC estimated by the earlier expert committee. Since there is no 

noticeable loss of Agricultural / Horticultural Crops as per the District 

Authorities, the committee estimated the EC based on the Health Status of the 

people in the surrounding villages located within a 10 km distance from UPCL 

as per the Authorities.  

 
 Accordingly, considering cost of illness related to air borne diseases, the 

estimated EC is Rs. 70,04,10,828- (Rupees Seventy Crores, Four Lakhs, Ten 

Thousand and Eight hundred Twenty Eight only).  To this amount, the 

Committee has added the EC of Rs. 4.89 Crores assessed by the earlier 

Committee on account of recorded non-compliance of consents/clearances by 

UPCL in the past which may have resulted in crop damages to the local 

communities in the past. Therefore, the total Environmental Compensation to 

be paid by UPCL is estimated to be Rs. 74.93 Crores (Rupees Seventy Four 

Crores and Ninety Three Lakhs only).  

 
The re-constituted Expert Committee suggest the following for the improvement and 

better co-ordination of people, department and the industry for the sustainable 

development of the people living in the area surrounding UPCL:  

 

 All the Environmental Monitoring Data of UPCL shall be made available to the 

Village panchayats located in the surroundings of UPCL at monthly intervals. 

This will enable the concerned panchayat to review and discuss these results with 

the villagers. In case any villager has a specific issue with the data or the pollution 
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impact of the plant, the concerned panchayat shall communicate the same to 

UPCL, KSPCB, and the concerned Government department.  

 

 On receipt of disagreement from the village panchayat, UPCL has to clear such 

issued involving KSPCB and the concerned department as well as the village 

panchayat  

 
 The Department of Health has to take up community based cross sectional study 

to estimate the health burden on villagers residing within a distance of 10 km 

from UPCL. The Adani Arogya Bima scheme must be extended to all villagers 

residing within 10 km of the UPCL plant to minimise the future health costs (and 

loss of livelihood) of the local communities.  

 
 The Department of Agriculture and Horticulture must collect the yield statistics 

and crop cutting data of individual  and shall inform the area coverage, soil study 

results, crop yield /loss, ground water quality etc. to the local village panchayat 

for dissemination of information to the villagers.  

 
 KSPCB shall itself carryout monitoring of Ambient Air Quality of Villages 

located in the surroundings within 10 km as per CPCB norms to cross verify the 

data of UPCL and also the Ground Water monitoring of open wells located in the 

villages and share the same to the concern panchayat. A part of the EC paid by 

UPCL may be used by CPCB (or KSPCB) to set up a continuous Ambient Air 

Quality (AAQ) monitoring station in a strategic location downwind of the stack. 

Since this location may vary from season to season, this continuous AAQ 

monitoring station may be fitted in a mobile van. KSPCB can also identify 

fugitive dust emission sources and prescribe the standard for the same by 

amending the consent granted to UPCL under the Air Act and Water Act.  

 



11.  DIFFERENCE OF OPINION OF THE COMMITTEE MEMBER FROM CPCB 

1. The Committee members from NIAS and ISEC have considered total number of patients 

in the area during plant operation years (however, since Unit 2 instead of Unit 1) for 

calculation of health based EC. The Committee member from CPCB is of the view that 

normal prevalence of the diseases which are expected even if the plant was not there may 

have been considered and accounted to arrive at the incremental number of patients 

which may be attributed to air pollution from the plant. 

 

2. The Committee members from NIAS and ISEC have informed that the costs of illnesses 

are as per the working paper - Vijayalakshmi and Krishna Raj 2020, “Economic 

Estimation of Health and Productivity Impacts of Traffic Congestion: A Case of 

Bengaluru City” However, it is found that the costs of illnesses considered are not 

available in the said working paper. The Committee member from CPCB is of the view 

that the approach used in the reports submitted in O.A.739 of 2018 and O.A. 30 of 2020 

(SZ) may have been used.  

 

3. The Committee members from NIAS and ISEC have recommended the health based EC 

to be in addition to the non-compliance based EC of 4.89 Crores. The Committee 

member from CPCB is of the view that EC may have been recommended on the basis of 

only one of the two approaches (the maximum one).  

 

 

(Dr. Srikanth) 

NIAS 

(Dr.Krishna Raj) 

ISEC 

(G.Thirumurthy) 

CPCB 
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M/s. Dharpan for State.

M/ s. P.N. Rajeshwaran represented

on behalf ofMr. Vijay Narayanan &

Mr.H.R. Narayana Rao for UPC.

Mr. R. Thirunavukarasu for CPCB.

ORDER

Original Applicatiou No. 26l2013

considered the

br the change of certain committee s constituted

of thei

S.K. Satheesh in the place of Dr. H.N. Chanal<ya

then benches by Judgement dated 14.O3,2019, and we

ed the Central Pollution Control Board to co-opt a person

choice in the place of Dr. Zareena Begum, and we haveDr. Zareena Begum, an

in the place of Dr. H.N.

1. As pe

26.

.05.2020 for filing a report. On

as adjourned to 17.06.2O2O by

r order dated 26.05notifi Tribunal had

advance to today on th e oral submission

made by Sri. sel representing Central

Pollution Control Board to consider the affidavit filed by them and

also panel of experts submitted by them for the purpose of

substituting the person for Dr.Zateena Begum and Dr. S.K.

Satheesh.

2. When the matter was taken up today through Video Conference,

We heard Sri. Yogeshwaran counsel represented the applicants as

3q
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well as the appellants in all the matters. Smt. Sumathi and Sri.

Syed Nuruallh Sheriff represented for themselves and Smt. M.E.

Saraswathi on behalf of the other counsel for Ministry of

Environment Forests and Climate Change (MoEF&CC) Sri.

Dharpan learned counsel for State of Karnataka was submitted

that he has been appointed as standing counsel Government of

Karnatakain the place of Sri. Devaraj Ashok, Sri. P.N. Rajeswaran

represented on behalf of Sri. Vijay Narayanan and Sri. H.R.

Narayana Rao for Udupi Power Corporation and Sri. R.

Thiruvavukarasu represented for Central Pollution Control Board.

rnf iffiral Pollution Control Board h]firft an affidavit

*nfftn"y have stated that they requeste<i I* I(nshna Ra.1

fuF"r -of Economics from Indian Institu\d* Social and

pcsrffbmicphange (ISECL,Blngalore to jot " cffiilmittee in the

'-U*% f qf#; ;':$::#=' ='ec :::s

ttroti$$e6n":ttpeqqa:.,:qrr.--Tg,.l"yt$6pr"".'chairman
or rra"ffiSa""n i.iilrti'e?e'tt'.r e{gffincB) and Member

of e*p.,Foi!r+id co$" rlThermai 
Fow-er7 Coai

Mines/Infrastructure), Mihistry 6f Environment Forests and

Climate Change (MoEF&CC), as an expert member in the place of

Dr. S.K. Satheesh, Indian Institute of Science, Bangalore as he

also expressed his inability to join the committee who has been

substituted in the place of Dr. H.N. Chanakya as per the earlier

order, but we have directed the Central Pollution Control Board to

submit a panel of experts in order to substitute Dr. H'N'

4.
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Chanakya or Dr.S.K. Satheesh. Accordingly, they have submitted

a panel of experts out of which we select Dr. R. Srikanth,

Professor & Dean, School of Natural Sciences and Engineering,

National Institute of Advanced Studies Indian

InstituteofScienceCampus, Bangalore 560 012 to substitute Dr.

S.K. Satheesh who was ordered to the substituted by us in the

place of Dr. H.N. Chanakya as per earlier order.

5. The committee is reconstituted with Dr. Krishna Raj, Professor of

Economics from Indian Institute of Social and

Economic Change (ISEC), Bangalore and Dr. R. Srikanth,

Professor & Dean, School of Naturai Sciences and Engineering,

National Institute of Advanced Studies, Indian Institute of Science

Campus, Bangalore 560 012. So, the committee iqreconstituted

above officials accordin gly.
E

. ,H*&. i" di,[=ilft;;d,"t thdii:o"-"ff-r,nns non-

=ta* ?-$d-"= '.e,rj|1uv ttr. 5$=er $e applicantas

ffi m'srufi Hilii:,ffi Hffi .;:::,::1:
;;;;;;#"qarpicture #" 6P.=-

t 
=r- 

-'''lt 
-

7. The learned counsel appearing for State of Karnataka submitted

that they had already issued a notification requesting the *State

of Karnataka to conduct the carrying capacity which has also

directed to be conducted as per the judgement mentioned above'

The learned counsel submitted that steps have been taken for

this purpose' They also directed to submit the report

LtL



independently in this aspect before the next hearing date.

8. The Registry is directed to communicate this order to the

committee members including the newly added expert's members

in the committee immediately through e-mail, so as to enable

them to comply with the direction.

9. Four months'time is granted to the committee to file the report.

The Committee is directed to submit the report through e-mail or

e-filing at nqtszhlin

10. For consideration of report post on 06.lO.2O2O.

(*) Corrected as per order dated 08.06.2O2O

ail.com within above mentioned time

13 and

(Justice K. Ramat

Appeal 5llzOL
l"t June 2O2O, Sr.

(Shri. Saibal Dasguptaf
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Annexure I

YEAR WISE, POPULATI()N DETATLS Ol'VILLAGES LOCATED WITHIN 20 KMS FROM M/s UPCL

Taluk Sl. No. Village
Year wise Population

2008-09 2009-10 2010-t t 201t- t2 2012- l3 20lJ-14 2014- | 5 2015- t 6 20tGt1 20t7-18 201&t9 2019-20

t Jdupi

I Palinrar 3397 1408 3427 3449 3472 3496 35 t7 3547 3 598 3598 3635 1675

2 Nand ikur 3309 333 r 3348 3369 338 t 3390 3402 3416 3424 3424 3492 3525

l Yellur 7204 72t6 7252 7267 '1283 7296 7301 7308 7335 '7355 7059 1 165

4 Santhoor 2859 2870 2894 290 I 2916 2932 29t9 2946 2993 2993 301 I 1062

5 Pilar 2995 3302 l3 l9 3324 1364 3387 I408 3417 3456 145 5 3305 -.] 308

6 Tenka 459t 4617 4630 4638 4642 4662 4665 4680 4685 469t 4695 4107

7 Heiamadi 8282 1314 8160 8391 8425 84Zl 8475 8440 8466 8476 8480 it547
It I'adchettu 2160 2168 2188 22t5 2228 2315 2228 2230 2380 74t5 2431 2446
9 Nadsal 10612 10686 t0828 llll8 r0981 I 1006 I l0ll(r I I 105 I I128 I t652 I 1698 I I 7tt0

l0 []ada 8210 8251 8289 829 | 8485 8520 8567 8611 865 0 8120 8919 8996

u Belapu 404 I 406 I 4072 4t54 4177 4 l9l 4290 4395 4591 4743 4767 4909

t2 Padubclle 2044 ?o63 2t0 t 2410 2441 2469 2455 2460 2451 2460 247 | 2486

l3 Kalatlrunr 3097 3t t4 3 135 I150 3t78 3197 ll78 3 178 ll90 3?06 3212 3240
t4 Kuthyar lt5l I t70 ll60 I 168 I159 3177 3105 3095 10 85 3090 3085 293 8

l5 Mattar 3021 3055 I t06 3r56 3231 ]250 3247 1280 3l t0 3325 327 t 3253
l6 Sh irva "A" 4t42 4t65 42t0 43t5 4354 4374 4..101 43 l0 43t7 4327 4344 4195

t7 Shirva "U" 4061 4098 4124 4t52 4161 4t82 4230 4285 4352 4480 4517 45 58

t8 Sh irva "( " 1645 166 | r683 1702 1728 1755 1755 t17 0 117 6 1782 l8l4 183 I

l9 Mootlabcltu 4998 500 ti 5038 5075 501 5 5 t25 5142 5155 5165 5 169 5176 5t80
20 Kurkal 5370 5379 5 388 5495 5535 5595 5602 5605 5601 5609 5610 5610

2t Mul<xrr 3306 3362 3369 3376 l3 8l 3384 3386 1389 3401 3401 341I 3433
22 Padoor t72t t62 | 1720 l(rltl 1670 I 700 t1t2 I 800 1855 I86t 1668 1676

23 Uliyaqroli 6020 65 00 6300 6100 6250 6100 6500 6300 6300 6040 6020 5612
24 Mallar 65 l0 (r600 6660 6770 6880 6995 7ll0 1 195 7208 7212 7056 72 88

25 Kaup Padu 5302 5 309 5341 5254 5259 5339 5063 5089 5279 5465 5720 5123

26 Pangala 2500 2500 2400 2 500 2100 2400 2500 2300 23 00 2402 2400 2200
21 Majoor 2565 2t6t 23 t8 2400 2365 2230 2240 2235 7218 2108 2233 2373
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Taluk Sl. No. Village
Year wise Population

2008-09 2009-t 0 2010-l I 20tt-12 2012-13 2013-14 201+ l5 2015- l6 2016-t'7 20t7-t8 201&t 9 2019-20

28 Innanje 27 50 2 800 23 00 2780 2800 2665 2700 2600 27 50 2891 2922 2537

29 92- Heror 1520 t53Z l5t8 1420 1525 1520 r 505 t542 t 545 t 547 1276 t326

Karkala

l0 Nandalike 3324 3354 3374 3393 3418 3448 3464 I489 3502 3514 3552 3570

ll Ilclrnan 379 394 398 195 408 402 4t4 4t2 392 916 380 189

32 Sooda t7 t6 t7 t4 l7 23 22 l9 l3 24 22 25

33 Inna 3210 3243 3254 3652 3610 35 l5 l78l 1869 3874 3837 3861 3814

l.
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Annexure 2

NUMBER OF PATIENTS RE,PORTED FOR EACH IDENTIFIED VILLAGES LOCATED WITHIN IO KMS

S.
No.

Village /Taluk I)iseases
No. of patients reported for the years

2008-
09

2009-
l0

2010-
lt

201l-
l2

2012-
l3

2013-
t4

2014-
t5

2015-
l6

2016-
l7

2017-
l8

2018-
19

2019-
20

I
Nandikur /
t.rd u pi

Air borne Diseases
Asthama 5 6 5 .1 6 6 It ll t2 l5 l6 l8
AITI 45 35 it 38 41 46 80 82 76 6ti 6l 84

Bronchitis 152 l3l ll0 t48 132 t42 I7tt 198 184 r82 203 t84
Cancer 0 I 2 0 0 2 2 2 4 5 5 6

Watcr borne I)israsrs
Gastroenteritis 8 l4 ll l3 l0 t2 t2 tt 2 l0 t2 l3
[)iarrhea t2 l9 t3 ll t6 lt l0 28 t3 l7 t3 l0
Renal diseases 4 5 5 {t 6 9 4 5 l0 t2 l0 t3
(lancer I I I 'l I 2

.,
2 l l 4

2

Air borne Diseases

Asthama 5 9 6 6 9 5 IJ 7 t2 20 l8 20

AI{I 52 40 38 42 45 42 79 It5 It2 1\t 68 85

Ilronchitis 152 |]0 |]8 t62 t43 156 I ll0 225 t96 t78 193 t89
Cancer I I I I 1 2 4 3 4 1 8 t0

Ye Ur / U(Upt W:rtcr bornc l)istases
Gastroenteritis t2 l5 l6 l5 t2 l3 l4 l9 tl ll l4
f)iarrhea l0 2t tl 9 l6 ll ll ll l3 t6 It l2
Renal diseases 1 5 4 lt 6 9 5 4 l0 t2 l0 I]
Cancer I I I

.|
I 3 2 l 5 4 4

3
Senthoor /
Udupi

Air borne Diseases

Asthama '1 5 4 6 7 6 7 6 lt l9 l6 t8
ARI 4tt l6 36 4t +) 40 78 82 80 (r8 65 84

Bronchitis 146 125 138 160 145 t52 175 220 190 t80 t92 t92
Cancer I 0 I 0 2 -l l 1 l 4 5 6

46



(

s.
No.

Village /Taluk I)iseases
No. of patients reported for the years

2008-
09

2009-
l0

2010-
ll

201l-
t2

2012-
l3

2013-
l.l

201+
l5

2015-
l6

20lG
t7

2017 -
l8

2018-
l9

2019-
20

Wrtcr borne Diseases

Gastroenteritis 9 t4 l5 t4 l0 t2 l.] t8 t2 t0 t2 l2
Diarrhea lt 2t t2 8 l6 l0 It 30 t2 t5 l3 l0
Renal diseases 4 4 6 li 5 9 5 5 l0 t7 9 l3
Cancer I 0 I 2 0 2 l 2 l 3 l 4

{ Pilar / Udupi

Air horne Diseases
Asthama 5 4 4 6 1 6 6 7 IZ t8 l5 l8
ARI 45 35 40 45 lt0 84 10 (r5 68 85
Bronchitis t48 130 135 158 130 150 180 200 t85 t8ti 205 r82
Cancer 0 I 2 0 I z 2 l 4 4 5 lt
Wrter borne Diseases

Gastroenteritis 8 t5 l4 tl ll l3 l3 l8 t2 70 l5 l0
Diarrhca t2 20 t0 t2 l8 tt t2 25 t4 lu l0 ll
Rcnal diseases 2 5 4 8 6 9 4 5 l0 t2 l0 t2
('anccr I 0 I 1 0 'l 2 3 2 4 1 4

5 Palinrar / [Jdupi

Air borne Diseases
Asthanra 5 6 5 6 7 5 5 7 t2 l9 t6 I8
nRl 46 l6 35 4l 43 46 78 85 7l 64 67 84
Bronchitis 140 128 t32 160 t28 t 48 t78 I96 186 183 20r 190

Cancer 0 0 2 I 0 I 2 'l l l 5 8

Water borne l)iscases
Gastroenteritis lt l5 l4 tl il t2 tl l9 t2 l0 t2 tl
I)iarrhea l2 20 l0 t2 t7 8 t2 26 t4 t7 t2 t2
Rcnal diseases 4 5 5 It 5 lt 4 5 l0 t2 9 l3
Cancer 0 0 0 I I I I 2 1 l 2 1

(r 'I'enka / t )dupi

Air borne Discascs
Asthama l3 8 l5 l0 I5 l5 I 7 lt 9 l0 8

Al{ I t65 49 43 23',l 65 66 679 655 565 289 267 l0l
Bronchitis I t6 168 l0l t7 t9 2t 9 12 4 ll r0 ll
Canccr 0 0 0 0 I 0 0 0 0 0 0 0
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S.
No.

Village /Taluk Diseascs
No. of patients reported for the years

2008-
09

2009-
t0

2010-
lt

20ll-
t2

20t2-
l3

2013-
t4

20t4-
l5

2015-
l6

2016-
l7

2017-
l8

2018-
l9

2019-
20

Water borne Diseases
Gastroenteritis 0 0 0 0 0 0 0 0 0 0 0 0

Diarrhea l5 l5 l3 l5 l5 l4 t4 8 IJ 8 8 lt
Renal diseases 0 0 0 0 0 0 0 0 I 0 0 0

Canccr 0 0 0 0 0 0 0 0 0 0 0 0

7 Nadsal / Udupi

Air bornc Diseases

Asthama 24 2t 42 34 37 32 l t7 tl 29 3l l5
nRl 266 l2tl 108 699 177 174 t9t5 1926 165 | 855 801 293
Bronchitis 272 453 292 44 55 49 25 3l t4 3l 27 25

Cancer I 0 0 1 0 0 2 0 0 2 I I

Water b0rne Diseases
Gastroenteritis 0 0 0 0 0 0 0 0 0 0 0 0

Diarrhea 32 103 39 l9 37 25 24 23 23 27 3t 26

Renal diseases 0 0 0 0 0 0 0 0 0 0 0 0

Cancer 0 0 0 0 0 0 0 0 0 0 0 0

8 Bada / Udupi

Air horne I)iseases
Asthama 24 l3 2t t8 23 23 ] t4 l0 22 20 l:i
ARI t45 89 l0l 491 t2t 123 t488 t340 I r20 584 530 200

Bronchitis 136 292 202 32 4t 29 t2 34 n 23 22 22

Cancer 0 0 0 0 0 I 0 0 2 2 I I

Water borne Diseases

Gastroenteritis 0 0 0 0 0 0 0 0 0 0 0 0

I )iarrhea 23 56 l9 23 25 20 2t l5 Itt 23 l5 ll
Renal diseases 0 0 0 0 0 0 0 0 0 0 0 0

Cancer 0 0 0 0 0 0 0 0 0 0 0 0

9 Mallar / Udupi

Air borne Diseases

Asthama IJ 1 ') 4 4 2 5 1 4 6 8 6

ARI 3 l0 8 5 ,1 6 6 5 5 4 5 3

Bronchitis 0 0 I 2 0 2 0 4 0 0 1 1

Cancer 0 0 0 0 0 0 0 0 0 0 0 0

(
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s.
No.

Village /Taluk Diseases
No. of patients reported for the years

200&
09

2009-
t0

20r0-
lt

201l-
l2

2012-
13

2013-
t4

201+
l5

2015-
l6

20t6-
l7

2017 -
l8

20t8-
l9

2019-
20

Water borne Diseases
Gastroenteritis l 0 0 0 0 0 0 0 0 0 0 0
I)iarrhea l I 0 'l 2 0 I 0 4 4 0 0
l{cnal diseascs 0 0 0 0 0 0 0 0 0 0 0 0
Cancer 3 0 0 0 0 0 0 0 1) 0 2 1

t0 Majoor / Udupi

Air borne Diseases

Asthama l I 2 1 4 3 I 2 'l 3 5 4
AI{I 5 ll 't l0 I5 t2 lt 9 l5 4 t0
Bronchitis I 0 I I 0 I I I 2 0 0 0
Cancer 0 0 0 0 0 0 0 0 0 0 0 0
Walcr hornc l)iscascs
Gastroenteritis l0 t2 8 5 l0 l8 9 7 t5 l0 5 t2
Diarrhea ll l4 t0 7 t8 25 l2 t0 t't t2 7 l5
Renal diseases l 2 I (r 5 0 8 3

,)
I () 1

Cancer I 0 0 1 0 0 I 0 0 I 0 0

ll Kaup-Padu /
Udupi

Air borne Diseases
Asthama 6 3 l I 5 1 2 l l 1 2 1

NRI 4 4 1 ) .l 2 3 4 1 l
Bronchitis 0 I 0 0 I 0 0 I 0 0 I 0
Cancer 0 0 0 0 0 0 0 0 0 0 0 0
Watcr borne Diseascs
Gastroenteritis 4 1 I 1 I 0 I 0 0 2 0 0
Diarrhea 0 l 0 0 0 0 I 0 0 0 1 0
Renal diseases 0 0 0 0 0 0 0 0 0 0 0 0
Cancer 0 0 I I 0 0 0 I 0 0 2

t2 92 Heror I
Udupi

Air borne Diseases
Asthama 4 I I 7 2 I 2 4 2 3 4 2
nRl z 4 4 2 2 4 4 2 4

,) 1 2
Bronchitis 0 2 2 I I I I 2 I I 1 I

Cancer 0 0 0 0 0 0 0 0 0 0 0 0

qs
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S.
No.

Village /Taluk Diseases

No. of patients reDorted for the years

2008-
09

2009-
t0

2010-
ll

2011-
t2

2012-
l.]

2013-
t4

201+
l5

2015-
l6

2016-
t7

2017-
l8

2018-
l9

2019-
20

Water borne Diseases

Gastroenteritis 2 0 0 0 0 0 0 0 0 0 0 0

Diarrhea 2 2 I 2 2 I I 2 2 I 2 2

Renal diseases 0 0 0 0 0 0 0 0 0 () 0 0

Cancer 2 0 0 I 0 I I I 0 0 2 3

l3 Padoor / Udupi

Air borne Diseases
Asthama 2 I 0 I 0 2 2 2 Z I I I

ARI I I 0 2 I I 2 2 I I I 0

Bronchitis I 2 I I I 0 I I I I I 2

Cancer 0 I 0 0 0 0 0 I 0 0 0 0

Wrter borno l)iscases
Gastroenteritis 0 0 0 0 2 I I 2 2 2 2 2

I)iarrhea 0 0 0 0 0 0 0 0 0 0 0 0

Renal diseases 0 0 0 2 2 I 2 2 I 2 2 0

Cancer 0 0 0 0 0 0 0 0 0 0 0 0

l4 Bclapu / Udupi

Air bornc l)iseases
Asthama I 0 0 0 0 I 0 0 I 0 0 7

ARI 28 28 25 ll 30 27 20 35 l8 24 25 l8
Bronchitis 2 I 2 2 I 2 2 I 2 2 3 2

Cancer 0 0 0 0 0 0 0 I 0 0 l 0

\ryater hrlrnc l)iscases

Gastroenteritis 0 0 I I 0 0 I 0 2 0 I I

Diarrhea 21 23 32 l3 l8 l0 21 21 25 29 l6 ll{
Renal diseases 0 0 0 0 0 0 0 I I 0 0 0

Cancer 0 0 0 0 0 0 0 0 0 0 0 0

15
Kuthyar /
Udupi

Air bornc l)iseascs
Asthama 0 0 3 2 I 2 3 1 I 2 z 3

ARI 28 30 28 20 27 35 29 l9 33 3l 28 32

Bronchitis 3 2 ') 2 l l 4 l 2 3 2 4

Canccr 0 0 0 0 0 0 0 0 0 0 0 0

4cl



s.
No.

Village /Taluk Diseases
No. of patients reDorled for the years

2008-
09

2009-
l0

2010-
ll

201l-
t2

2012-
l3

2013-
t4

201+
l5

2015-
l6

20l6-
t7

2017-
l8

2018-
l9

2019-
20

Water born€ Diseases

Gastroenteritis 5 4 5 l 2 l I I z I I 2

Diarrhea l9 2t l0 22 lt 28 25 t9 32 t7 l6
Renal diseases 0 0 0 0 0 0 0 I I 0 0 0

Cancer 0 0 0 0 0 0 0 0 0 0 0 0

ARI - Acute Respiratory Infection

(
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Annexure 3A

NUMBER OF PATIENTS REPORTED FOR EACH IDE,NTIFIED VILLAGE LOCATED WITHIN II-I5 KM OF UPCL

S.

No.
Village /Taluk Diseases

No. of patients reported for the years

2008-
09

2009-
l0

2010-
ll

201l-
l2

2012-
l3

2013-
l4

2014-
l5

2015-
t6

2016-
t7

2017 -
l8

2018-
l9

2019-
20

I
Ilejamadi/
tJdupi

Air bornc Dist'ascs
Aslhama 22 t7 27 25 27 26 2 t3 ll 22 l9 t3
ARI 217 ,.l8 94 474 l2l t2l I150 l]06 1024 581 534 209
Bronchitis I tt5 r08 200 33 35 37 t8 ,tt 9 23 l9 t7
Cancer 0 0 0 I 1 0 0 I l ..,

I I

Water borne Diseascs
Gastroenteritis 0 0 0 0 0 0 0 0 0 0 0 0

Diarrhea 26 65 28 27 27 I8 l9 l7 l7 t8 2l t9
Renal diseases 0 0 0 0 0 0 0 I 0 0 0 0

Cancer 0 0 0 0 0 0 0 0 0 0 0 0

2 Muloor / Udupi

Air borne Diseases

Asthama 5 1 2 ,.1 l 2 2 l 3 l 1 1

ARt 1 l l ] I 2 .] 3 1 1 l .,

Bronchitis 0 0 0 I 1) 0 I r) 0 I 0 I

Cancer 0 0 0 0 0 0 0 0 0 C) 0 0

Wrter bornc Diseascs

Gastroenteritis l 0
-l

0 0 2 0 0 0 0 0 0

Dianhea l 0 0 1 0 0 0 0 0 0 0 0

Renal diseases 0 0 0 0 0 0 0 0 0 0 0 0

Cancer 0 0 0 0 0 0 0 0 0 0 1 0

3
KaupPadu /
Udupi

Air borne Diseases

Asthama 6 l l 4 5 1 2 l 3 1 1 1

ARI 4 4 1 ') 1 :t 1 3 4 1 l 2

Brrxrchitis 0 I 0 0 I 0 0 I 0 0 I 0

Cancer 0 0 0 0 0 0 0 0 0 0 0 0

Water borne Diseases

6!



s.
No.

Village /Taluk Diseases
No. of patients reported for the years

2008-
09

2009-
l0

2010-
1l

201l-
t2

2012-
t3

2013-
t4

201+
l5

2015-
l6

2016-
l7

2017 -
18

2018-
l9

2019-
20

Gastroenteritis 4 2 I 1 I 0 I 0 0 2 0 0

Diarrhea 0 l 0 0 0 0 I 0 0 0
.',

0

Renal diseases 0 0 0 0 0 0 0 0 0 0 0 0

Cancer 0 0 I I 0 0 0 I 0 0 2 1

{ Shirva A /
Udupi

Air borne l)iscascs
Asthama I 2 0 I 0 2 0 0 I 3 2 I

ARI ')
I 3 2 I 2 I I l 2 l .,

Bronchitis 0 0 1 0 I 0 I 0 1 0 I I

Cancer I 0 2 I 2 0 I 0 2 0 I I

Water bornc l)iscases
Gastroenteritis 0 a 0 ) I I 0 2 ) I 1

Diarrhea 0 2 I 'l 2 I l 2 ')
I 4 l

Renal diseases 0 0 0 0 0 0 0 0 0 1 0 0

Cancer 0 0 0 0 0 0 0 0 0 0 0 0

5
Shirva B/
tldupi

Air borne Diseases
Asthama 2 2 0 l I 3 0 l I 0 2 2

n R.l 4 l 2 I I 2. 2 I I I
,)

Bronch itis 2 I l 1 0 I 2 2 I 0 2 0

Cancer I 2 3 1 0 I 5 2 4 l I 1

Water lxrrn.! l)iseascs
Gastrocntcritis 'l l 4 l 1 1 I I 0 2 I I

l)iarrhca t2 4 l6 20 l.l l3 t2 lt t2 I3 tl ll
Renal diseases 0 0 I 0 I 0 I 0 0 0 0 0
Cancer 0 0 0 0 0 0 0 0 0 0 I 0

6
Shirva C /
Udupi

Air borne l)iscases
Asthanla 0 0 0 0 0 0 0 0 I I 0 0

ARI 0 0 0 I 0 I I I 2 0 I I

Bronchitis {} 0 0 () 0 0 0 0 0 0 0 0

Cancer 0 0 0 0 0 2 0 0 I I 2 2

Watcr bornc l)iseascs
Gastroenteritis 0 0 I I 0 I I 0 I 0 0 0

5A



S.
No.

Village /Taluk l)iseases
No. of patients reported for the years

2008-
09

2009-
l0

2010-
ll

201l-
t2

2012-
t3

2013-
t4

201+
l5

2015-
l6

2016-
l7

2017-
l8

201&
l9

2019-
20

Diarrhea 2 2 I I 0 I 2 I 2 I 0 0

Renal diseases 0 0 I 0 I 0 0 0 0 0 I 0

Cancer 0 0 0 0 0 0 0 0 0 0 0 0

7
Kalathuru /
Udupi

Air borne Diseases

Asthama 0 0 3 2 I 2 3 0 I 'l 2 2

ARI I I 2 I I 1 2 I 7 2 I I

Bronchitis 1 I l I 2 2 I 2 2 I I

Cancer 0 0 0 0 0 0 0 0 0 0 0 0

Water borne f)iseases
Gastroenteritis 1 l I 2 I I 2 l I

.,
2 I

Diarrhea t2 t4 l I I 2 3 ) I 2 I I

Rcnal diseascs 0 C) 0 0 0 0 0 0 0 0 0 0

Cancer 0 0 I I 0 I 0 I 0 0 0 0

8
Re lman /
Karkala

Air bornc Discases

Asthama 2t 23 25 2t 20 l9 22 20 22 24 2l 22

ARI 24? 251 251 263 2'71 ?64 269 272 248 253 245 259

llronchitis 20 2t lll 23 20 25 l9 22 23 25 2t 23

Cancer 0 0 0 0 0 0 0 0 0 0 0 0

Walcr bornc l)iscasrs
Gastroenteritis 0 0 0 0 0 0 0 0 0 0 0 0

I)iarrhca 72 76 7t 68 73 69 75 72 (r9 (r ll 64 6l
Renal diseases ll t0 l2 l0 l5 ll t3 t2 t2 lt l4 t2
Cancer 0 0 0 0 0 0 0 0 0 0 0 0

9
Sooda /
Karkala

Air borne Diseases

Asthama .1 l 2 5 l 7 6 5 .l 1 4 8

ARI 6 4 5 1 I ,l l 4 1 5 3 I
Bronchitis 2 l 4 1 5 l 4 l 2 9 5 7

Cancer 0 0 0 0 0 0 1) 0 0 0 0 0

Water borne f)iseases
Castroenteritis I 0 I 2 I I l 1 I I 2 I

Diarrhea 4 6 5 .l 7 8 6 5 4 1 8 5
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s.
No.

Villagr II'alu k f)iseases
No. of patients reported for the years

2008-
09

2009-
l0

2010-
ll

201l-
l2

2012-
l3

2013-
t4

201+
l5

2015-
l6

2016-
l7

z0l7 -
l8

2018-
l9

2019-
20

Renal diseases 0 0 0 0 0 0 0 0 0 0 0 0

Cancer 0 0 0 0 0 0 0 0 0 0 0 0

l0 Inna / Karkala

Air borne Diseases
Asthama 2 2 I 'l I 2 5 0 0 0 0 5

ARI t02 87 96 78 56 82 68 79 94 85 76 95

Bronchitis t4 6 7 l5 t0 8 7 I 6 8 t0 9

Cancer 0 0 0 0 0 0 0 0 0 0 0 I

Water borne Diseases
Gastroenteritis 0 0 0 0 0 0 0 0 0 0 0 0

Diarrhea 9 t0 It t2 t4 l3 t7 t5 |ll 2l 20 23

Renal diseases 0 0 0 0 0 0 0 0 0 0 0 0

Cancer 0 0 0 0 0 0 0 0 0 0 0 0

ARI - Acutc Rcspiratory lnfection

5+
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Annexure 38

NUMBER OF PATIENTS REPORTED FOR EACH IDENTIFIED VILLAGES LOCATED IN BETWEEN 16 TO 20 KMS

S.

No.
Villagc /Taluk I)iscascs

No. of patients reDorted for the ycars

2008-
09

2009-
l0

2010-
ll

201l-
t2

2012-
l3

2013-
l4

2014-
l5

2015-
l6

2016-
l7

2017-
18

2018-
t9

2019-
20

I
Padupelle/
Udupi

Air borne Diseascs

Asthama 9 0 0 0 I J 5 5 4 9 I 0

ARI l6 7 2 0 0 l 4 6 l0 t6 t6 7

Bronchitis 3 0 0 0 0 2 I I 1 3 , 0

Cancer 1 0 0 0 0 I 2 ')
I l ., 0

Water borne l)iseases
Gastroenteritis 4 0 0 0 1 0 1 I l 4 4 0

Diarrhea ll l 0 1 I 3 2 5 6 ll ll 3

Renal diseases 0 0 0 0 0 0 0 0 0 0 0 0
(lancer 0 0 0 0 0 0 0 0 0 0 0 0

2 Mattar / Udupi

Air bornc l)iscasr:s
Astharnir IO 2 0 0 1 5 1 6 4 t0 t0 2

ARI I6 8 2 3 l 0 0 lt IJ t6 l6 It

Bronchitis 4 0 0 0 0 1 1 I l 4 4 0

Cancer 4 0 0 0 0 2 2 1 ) 1 1 0

Watcr hornc I)iscascs
Gastroenteritis 6 0 3 0 1 I 0 4 ) 6 6 0

Diarrhca t7 9 l 'l I I I l0 7 t7 l7 I
Renal diseases 0 0 0 0 0 0 0 0 0 0 0 0

Cancer 0 0 0 0 0 0 0 0 0 0 0 0

J
Moodabettu /
tldupi

Air bornc I)iscasrs
Asthama llJ 0 0 0 'l 1 9 lt l0 l8 l8 0
AI{I t29 26 22 l0 29 3l 16 53 129 129 26
Bronchitis 4 0 0 0 0 0 4 I 3 4 4 0

Cancer l3 0 0 0 I 4 8 8 5 l3 l3 0
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s.
No.

Village /Taluk Diseases

No. of Datients reporled for thc vcars
2008-

09
2009-

l0
2010-
ll

201l-
t2

2012-
l3

2013-
l4

2014-
l5

2015-
l6

2016-
l7

2017 -
l8

2018-
l9

2019-
20

Water borne Diseases

Gastroenteritis l 0 0 0 0 I 2 2 I 3 l 0

Diarrhea t2l 8 l4 l0 ll 9 67 5l 68 l2l t2l 8

Renal diseases 6 0 I 0 0 z 3 4 1 6 6 0

Cancer 0 0 0 0 0 0 0 0 0 0 0 0

.t

Air borne Diseases

Asthama 20 0 0 0 0 8 t2 9 lt 20 20 0

ARI t56 l9 32 l8 t4 t2 4t 82 14 r56 156 39

Bronchitis 5 0 0 0 0 0 5 3 'l 5 5 0

Cancer l3 0 0 0 2 0 lt 5 ll t3 ll 0
l(url{rll / Ll ou pr

Watcr bornc I)iscases
Gastroenteritis 5 0 0 0 0 0 5 2 l 5 5 0

Diarrhea 139 t2 20 ll t5 lt 6tt 66 13 l]9 l]9 t2
Renal diseases 4 0 0 0 0 0 4 3 I 4 4 0

Cancer 0 0 0 0 0 0 0 0 0 0 0 0

5
tJliyargoli /
lJdupi

Air borne Diseases

Asthanra 26 2 4 4 5 l 1 l3 tl 26 26

ARI 24 1 4 2 5 5 (t t2 t2 24 24 2

Bronchitis l7 0 3 4 l ,)
5 ti 9 tl l7 0

Cancer il 0 l 2 l I 2 5 6 ll tl 0

Water bornc Diseases
Gastroenteritis 29 4 5 6 l 5 6 t4 t5 29 29 4

Diarrhea 36 7 6 5 l,l 5 5 l8 Iti l6 l6 7

Renal diseases z, 2 3 4 l 5 6 ll t2 23 23 2

Cancer 0 0 0 0 0 0 0 0 0 0 0 0

6 Pangala / Udupi

Air borne Diseases

Astharna 2l 0 2 l 5 5 6 9 t2 2l 2t 0

ARI l6 I l l l 1 1 l,t 8 l6 t6 I

Bronchitis tl 0 I 1 1 5 l 6 7 l3 ll 0

Cancer l 0 0 0 0 2 I 2 I l l 0

Watcr borne Diseases
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S.
No.

Village /Taluk Diseases
No. of patients reported for the years

2008-
09

2009-
l0

2010-
ll

2011-
t2

2012-
l3

2013-
l4

20r+
l5

2015-
l6

20lG
t7

2017 -
l8

2018-
l9

2019-
20

Gastroenteritis 28 0 l 5 7 5 8 l2 l6 28 28 0

Diarrhea )A 0 4 5 l 'l 6 8 t2 20 20 0

Renal diseases ti 0 ') 0 l I 1 7 I 8 8 0

Cancer 0 0 0 0 0 0 0 0 0 0 0 0

7 Innanje / Udupi

Air borne Diseases
Asthama 28 0 0 4 5 5 t2 t0 l8 28 28 0

ARI 34 0 4 8 tt 4 l0 t4 20 34 34 0

Bronchitis l6 0 0 6 4 2 4 8 8 t6 l6 0

Cancer 0 0 0 0 0 0 0 0 0 0 0 0

Water borne I)iseascs
Gastroenteritis 20 0 0

,)
5 5 li It t2 20 20 0

Diarrhca t0 1 2 0 2 I l 4 6 t0 t0 2

Renal diseases 4 0 0 0 0 I l I l 4 4 0

Cancer 0 0 0 0 0 0 0 0 0 0 0 0

8
Nandalike /
Karkala

Air borne Diseases
Asthama 2t 0 0 0 2 5 l4 l3 lt 2t 2t 0

nRt 236 72 43 l9 t8 46 I8 73 t63 236 216 72

Bronchitis 79 't I l5 l0 20 t8 32 41 19 79 1

Cancer t2 0 0 0 2 2 IJ 6 6 t2 t2 0

Water borne I)iseases
Gastroenteritis t61 34 24 l9 45 ll t1 tl(r { t61 t61 l4
Diarrhea 96 2tt l5 I] ll t4 ll 5l 45 96 9( 28

Renal diseases I8 0 0 0 0 1 4 1 2 6 llt 0

Cancer 0 0 0 0 0 0 0 0 0 0 0 0

ARI - Acutc Rcspiratory Infcction

(

6+



No JDA/U/f/NGT lnf ormation/2020-2 1

Regional Director,
Central Pollution Control Board,
Nisarga Bhawan, A Block,
1 & 2 floor, Thammaiah Road,
7th O-Main, Shivanagar,
Bengaluru -550079.
Ema ll :cpcbsure3h(@gmail.c,om

Respected Sir,

Subject: Additional lnformation on Agriculture Crops with respect to Hon'ble
NGT Southern Zone, Chennai order in the matter of O.A No. 578 of
2018 (Earlier O.A 26 of 2013) related to M/s Udupi Power
Corporation Ltd (UPCL), Udupi Re6.

Reference: Yours office email letter dated : 23.11.2020

Clarification with respect to extent of agriculture land affected due to water pollution in

villages surrounding UPCL (ANNExURE -1) prepared based on the information provided by th€

farmers of the area which was provided in letter no: )DA/Ulf |NGT lnformation/ 20120-Zl dated

on 19.09.2020.

Average rainfall during khariff i.e June to September month observed in these villages

were 2554 mm, 3027mm, 2585mm, 2854mm and 2763mm in 2015,2016, ZOf7,2}fg and 2019

respectively (Annexure 4). Leakage of saline water into agriculture fields has not led to variation in

average yield of paddy and blackgram may be due to heavy rainfall during (growing period )

vegetative sta8e resulted in dilution of salt effluents in and around the villages of UPCL. Therefore

damage was found to be less or nil on the crop as observed from yield statrstics given in annexure

-2a. lt is observed that there is no remarkable change in average yield of paddy over last 11 years

starting from 2008-2009 to 2019-2020.

Area under rainfed paddy was highest during 2009-10 i.e. 3211.80ha in mentioned villages.

There after area under rainfed paddy showed sharp declaning trend tall 2014-15 ( i.e 2E07.22). ln

the year 2015-15 and 2016-17 area under paddy increased slightly i. e 2899.57 ha and 2920.44 ha

respectively. Next it maintained earlier trend, area under paddy declined in subsequent years

(Annexure -3a). lt is observed that there is no remarkable changes in the productivity d paddy

oir€r the last 11 years as per the yield statistics information obtained from departnrnt of

Office of Joint Director of Agriculture,
Raiathadri, Manipal

Udupi Olstrict, Oated : 11.01.2021

fir,rn"o 4
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economics and statistics. (Annexure -2a). Decrine in the area of paddy and Rabi brackgram was notonly a trend in this area but also this phenomenon noticed in the entire district.

Area under brackgram during Rabi season showed decreasing trend over a period of 11years (Annexure -3b). whereas crop yierd of brackgram is found to be in increasing order over asame period of 11 years. (Annexure -2b) Hence it is observed that there is no such drastic chantes
in the productivity of blackgram over a 11 years period of time.

soir erectricar conductivity is a measure of amount of sarts in soir. lt is an important
indicator of soil health' soil sample of entired district was anarysed for EC and other soirparameters as per the Govt. rndia Guiderines. 50ir sampres tested for EC during 2015-15 and 2016-lTforthel"cycle,subsequentlyduring20lT-lgand2,lg-lgforthe2nd 

cycle and theresultsare
presented in the Annexure 5 and 5 respectively, EC Readings less than 1dS/m, soil are considered
as non sarine and do not affect most crops and microbiar processes. First cycre soir anarysis reponrecorded Ec of o.oo ' 0.77 ds/( As per resurts) in a viraSes surrounding upcL and EC of soil inthese vi'ages were recorded during second cycre was ranged between 0.06- 0,45 ds/m. so,anarysis resurt showed average EC of soir in udupi, Kundapura and Karkara taruk were recorded
with 0 15' 0 32 and 0.15 dslm respectivery. udupi oistrict averaSe Ec of soir is 0.22. Hence it can
be concruded that soil erectricar conductivity is found to be normar in a virages around upcl.

Above information is provided based on the avairabre statisti* and soir test resurts.

This is for your kind information.

Thanking you

Yours Faithfully

t oint oir@5rag ri cu r tu re,
./Jdupi dffirict, udupi.

5q



Anncxure -l

INFORMATION ON ACRICI.]LTURE LAND AFFECTED

rnrc of the
fa rmcr

Kamala
mooll'a.badaguhettu

Total
acres of

land

The acres
of land
affectcd

with lvater
pollu tion

(As per
information
providcd by
thc farmcrs

I

I

The acres 
I

of land
I

affected 
I

with air 
I

pollution 
I

I

i

r

Irrigatcd U nirrigatcd

t Inirrigated

IJnirrigated

I Inirrigated

I Inirrigated

[ ]n irrigatcd

Unirrigated PAl)I)Y

[.lnirrigated PAI)I)\'

I lnirigated PAI)t)Y

Unirrigated

1.0

rrurnc. k,rlirclturtt

(,iriil rrxrrrlladr. 0.15
l)adagrrl)cllLtlrlalre l

ne.lr ntoolYa S/o 
I

\un(l.rr m.xtlva 1.56

0.25

1.56

i
Vrrhrrirrr.rrh I'lt.I. S,r I x(r
go\ [r(l.r hll.ll .llriti(' I

Subramanra bhat. th4c I t.lr'

lltrrcrr sahch. tlt:tic I l-51

Janardhan rao s/o ]

lashiratnttta rasudcrlt , ,r,
rrir urr.thaie 

I

Vimala, shn gttrttkruPa

nira':r.lhulc 0 tl()'l
I

Vasudcra Ra.,. thalc I l()
-i

Ramcslt.alYan. I

L6lacfiurrr '1 9 i

I

1 .80

l .16

1.52

t.70

0.89

t. l9

SI
.N

Namc <lf

the vilagc

Na nrc

nlilllc. I

(,irijir r

badasrtl

I )ineslr
suttrl.t

Vi:ihs itn
gor inriit

I

Ytlluru

2.

-1

-t

f

6 lltrscrr

7

8

lt

Vimala,
nir

Vasud9

l0

Distance
of land
from
UP(]t,
(km)

Seasonal
crops

PAI)I)Y'

l'A I ) I)\'

P,,\ I) I )\'

PADI)Y

PAI)I)Y

PAt)t)Y .1.91

(

--T-

t.0

1.0

1.0

0.6

0.6

0.5

0.6

1.0



II

l2

t3

t,r

I5

1,.Irlnl
l_l
l,'l
,, ]
20

2t

'r't

zt)

21

z5

eithappa poojary
lolachuru

Harischandraio

Unirrigated

(.lnirrigated
J"gunarh moo]' iiti

moolya kolachuru
t .47

Vijaya sheuy-D7o
susheela shettr.

kolachuru

-

Unirrigatcd I'ADDY

IJnirrigated PAI)I)Y

Unirrigated

t.0

t.0

1.0

1.0

1.70

\ r llu ru

llari D shetty, kolachuru

< iirilappa shetg.
[)cccharu

K Ranrcsh rao [tcharu
varga shcdthi, dcchanr

.laganarh v shet[
decharu

Nagappa dcvadigaVt)

, [ _rr ir.r.igated

:

r,At)t)\. i r.so

;_
t,..1t)t)\' I 3.80

P.\ I )t)\' 0.75

1.50

3.80

0.75

:-'u_
0.23

1.00

t.0

l.()

T-
I

PAI)r)y I t.to

I ll.1

thouda devadiga t.0l
( iulabi shcdthi W/()

sanjeeva shctt),.
kolachuru

Jalaja shedthi.tJiiiru

PAI)t)y 1.84

PAI)I)Y

PADDY

,.*
PADDY

1 Un irrigatedI

ramachandra achan,a. 0.42
PADI)\'

6!

PADDY

PADDY

kolachuru

lirnuluil-oiuur"i
bhat,kolachuru

t70 
I;l-



w
7

2(t

Y e llu rrr

Gopala krishna acharya,
u llru i L).98 0.5 =Unirl.gated PADD}' 0.98

27

Dulcin Femandis WO
lawrence femandis,

ulluru 3.00 0.5 tJnirrigated PADt)Y 3.00

28
Shrinivas acharya,

ulluru I .00 0.5 Unirrigated PADDY 1.00

29
Meenu moolya w/o

rukka moolyq ulluru I.t0 0_5 Unirrigated PADDY r.l0

-10
Y. Madhava

achary4ulluru 1.50 0.5 Unirrigated PADDY t.50

3l

Sundar shenigar S/o
honnu shcttigarth i,

Ulluru r.00 0.5 Unirrigated PADI)Y t.00

1' Janaki Poojarthi, ulluru I .34 0.5 Unirriqated PADDY 1.34

Ramachandra
acharya,ulluru, gurgundi 1.0 1.5 Unirrigated PADDY t.0

.r{ Kamala poojary,ulluru,
qurcundi I .00 L0 Unirrigated PADDY 1.00

-3-i

[-axmiyamma,ulluru,
gurgundi L00

1.0

Unirrigated PAI)I)\' 1.00

-36

Krishna shetty,ulluru,
gurgundi 2.25 1.0 Unirrigated PADDY 2.25

37

Gundu kannada s/o loku
kannada,ulluru,

gurgundi 0.3 9
1.0

Unirigated PADDY 0.39

:18
Girija D/o Malingu

pooj a1,,u ll uru, gurgundi 0.92 1.0 Unirrigated PADDY 0.92

39
Ananth ram bhat,ulluru

l .00
t.0

Unirrigated PADDY L00

(

6A

7



{r)

Yclluru

Mohan shenl ,ulluru,
, ".00 t.0 Unir6"lyatcd PADDY 1.00

(

{l Vitala shetty, ulluru t00
t.0

Unirrigated PAI]DY 1.00

12 Chennu moolya, ulluru
0.50 t.0 Unirrigated PADDY 0.50

43
kutti shctty. [J lluru

0.2 t

L0
Unirrigated PADDY 0,2 r

,l{ Narayan achari, ulluru
0.3 5 1.0 Unirrigated PADDY 0.3 5

{5 Raghupathi rao, ulluru
r.50

1.0

Unirrigated I)AI )I )Y t.50

l6 Sanjeeva shetty. Ulluru
1.00 1.0 Unirrigated PADDY 1.00

1'.7
Shectha shetry ulluru

t.00
t.0

Unirrigated PA IJ I) \' 1.00

{lt Sharada sheny, Ulluru
t.00 1.0 Uniruigatcd PADt)Y L00

{9 Jaya shett_"", U lluru
1.00

t.0

Unirrigated PADDY L00

50
Kariya shetty s/o rnainda

2.O0 t.0 Unirrigated PADD\ 2.00

5l
Dayananda shcnigar s/o

Narayana shettigar 2.00
t.0

Unirrigated PAT)DY 2.00

52
shantharam shetty S/o

venkappa 1.00 1.0 IJnirrigated PADDY L00

53
Anrmi shctty w/o
subbal'1,a shetty L00

1.0

Unirrigated PAI)I)Y t.00

5.t
Lalitha dcvadiga o

sadananda l 50 1.0 Un irrigated PADDY t.50

55 Vitala shetty s/o peku 100 t.0
Unirrigated Pi\lJtrY t.00

et



56 \-cllrr ru
Vitala devadiga S/o

koraga devadiga t.50 t.0
r lr

Unirrigated PADI)Y r.50

57

Thenka

Menka shctty S/O
n\agappa shetty 2.5 0 3.5 Unirrigated PADDY 2.5 0

58
Amba shedthi Wo
Balakishna shetty 2.00 3.5 Unirrigated PADDY 2.00

59 Shridhar moily
0.80 3.5 Unirrigated PADDY 0.80

60
Shymala poojarthi Wo

Somappa poojary t.50 3.5 Unirrigated PADDY r.50

6l
Oma5ia poojary S/o

Shecna poojary t.00 3.5 Unirrigated PADDY 1.00

62
Ashok raj S/o Shanthiraj

aras 2.00 3.5 IJnirrigated PADDY 2.00

63
Shantha Wo Sheena

poojary I .00 3.5 Unirrigated PADDY 1.00

6{
Sumathi devadiga Wo

Babu devadiga 0.7 5 3.5 Unirrigated PADDY 0.75

65
Sudhakar dcvadiga S/o

akkani moilthi 0.30 3.5 Unirrigated PADDY 0.i0

66
Varija bhat W/o govinda

bhat 0.60 3.5 Unirrigated PADDY 0.60

67
Akkanni moilthi Wo

shccna dcvadiga 0.60 3.5 Unirrigated PADDY 0.50

6ri
Rukkayya poojary S/o

Thouda poojary

Sarasu belchadthi

1.05 3.5 Unirrigated PADDY 1.05

69 l .00 3.5 Unirigated P/\DDY 1.00

(

6ti

I

I



Unirrriated

Uninigated

Santhuru

Unirrigated

Unirrigated

Unirrigated

UnirrigatedShri subraya dcvaru

sundari shcdthi Unirrigatcd

Unin'igatcd

Bhagi shedthi,Muttakka
shcdthi

Unirrigatcd

Unirrigatcd
Lalitha pcnjary D/o balu

poojary

Sharadr D/o panduranga
naik

Unirrigated

Unirrigatcd

Ie6

Gancsh S/o
'I'hcnkr Krishnappa poojary

0.49

PADDY

P.ADDY

l,41

Balakrishna uayak

devaki nayak

3.10

I .51

l.r0 I 2.5

l.5 t | 2.5 PADDY

PADDY

PADI)Y
Devadas prabhu s/o

pushpa prabhu

[remir arrkrrr Llrccr

Unirrigated

Sundar sheny s/o

shedthi

Unirrigatcd

2.5

2.5 0 l.l



85

Santhuru

Vasudeva prabhu s/o
Hiriyanna Prabhu

(' 
,..r, 2.5

I
Unin.gated PADI)Y 2.5 8

86
Y Sheena shetry

Yelluru 0.75 2.5 Unirrigated PADDY 0.7 5

8'l
Sundara poojary S/O

Ihundc hensu 0.84 2.5 Unirrigated PADDY 0 8.1

ull
Prabhakara nayak S/o

sumathi nayak 0.28 2.5 Unirrigated PADDY 0.28

89
Seetharam Poojary.

I .00 2.5 Unirrigated PADDY 1.00

90
Damodara suvama

I .00 2.5 Unirrigated PADDY 1.00

9l
Shankara prabhu Vo

narayana 2.00 2,5 Unirrigated PADDY 2.00

92
Akkamma shedthi

haigemaru 0.66 2.5 Unirrigated PADDY 0.66

93
Lcela shctty Wo appu

shetty 0.88 2.5 Unirrigatcd PADDY O.EE

94

Ilada

Jagannath Sheuy S/O
chandayya Shcn-v 8.00 1.0 Unirrigated PN DDY 800

95
Lingappa Shetty S/o

poovappa Shetty 2.00 3.0 Unirrigated PN DDY 2.00

96 [.atha W7o govardan
3.00 i.0 Unirrigated PADDY 1.00

97
Padma poojarthy

2.5 0 3.0 Unirrigated PADDY 2.5 0

98 Sarsu pojarthy D/o
seethe oooiarthv

0.5 0 3.0 Unirrigated PADDY 0. s0

99 Thungu poojanhy
0.3 0 3.0 Unirrigatcd PADDY 0.i0

r00
Shanthiraj aras Vo

maram hedge 0.5 3 1.0 Unirrigated PADDY 0.51

ll
I
I(r
,l

u

il
I

I
i

I

I

I

b6

I



E

I
l0l

Ilada

Narayana palan S/o
kalyani poojarthi l:,,, 3.0 Unirfiqated PAI)DY 0. t8

102
Surralh i Shctty

0.E0 1.0 Un irrigated PAI)I)Y 0.80

r03
Marivambi yerrnal

0.70 J.0 Unirrigated PAI)DY 0.70

l0{ Lcela sanil D/o girija
Poojarthy

0.90 1.0 Unirrigated PADDY 0.90

105
Arun kumar S/o rajani

poojanhy 1,50 1.0 Unirrigatcd Irr\ I )l)Y 1.50

106
Girija poojarhy

0.25 1.0 Unirrigated PAI)t)Y 0.25

t07 Shambavi W/o thukra
amin

0.20 1.0 Unirrigatcd Pn t)t)Y 0.10

108
Rathna kotvan ttr'/o

Raghunath kotyan
100 l0 Unirrigated PAT)DY L00

109
Srimathi ammu D/o

shekh ahammed
0.3 0 3.0 Unirrigatcd I'AI)tJY 0.10

I l0 Mutthu poojarrhy W/o
kadva nooiarv

tJ.3? i.0 Unirrigated PADDY 0.12

lll Ranga poojary
3.50 30 Unirrigatcd P,\ I)I)Y 3.50

I l2 Mecnakka shcdthi
1.00 -t.0 Unirrigatcd PAI)I)Y 1.00

I tJ Suresh poojary S/o
channaooa

1.50 1.0 Unirrigated PAI)DY t.50

I t{
Harish kotyan S/o
Mahcsh kantappa

kotyan
0.5 0 :i.0 Unirrigatcd PADI)Y 0.50

ll5 r.Nagalcni amma Wo
gundrava 0.30 1.0 Llnirrigated PADI)Y 0.30

I l6
Yamuna kotyan l)/tr
dugganna poojarl, 0.t5 i0 Unirrigatcd PAI)DY 0. t5

tl1 Sundari D,/o narsi

oooianhv
0.5 0 3.0 Llnirrigatcd PADI)Y 0.50

8
Ashok kotvan S/o

kamala kotyan
0.80 1.0 Unirrigated PA DDY 0.80

6+

I
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Anncxure -2(a)

CROP YIt LD PER ACRE (Q)

Nrmc of the
nreior

agricullure
croll

1.1.29 t :.,

(

( R()P Y I 11l -l)

t5J7

t{J9

21.6t

It.9l
I tlr t'l

I L't0

\t rt I rRl

trl'I lll.tRt Kt I ll\ \Rt rJ.2C

16.22

I l.q9

2009 :010-
-llt I I

- -,- l-
t-1.29 t2.E0

tJ.0-r l6.l{

t 7.6-t 16.61 , tJ.{J

I ?.59 t: 1? I S.:!

11.65 12.6?

t3.19

l].29

tf,.29

t l.J{ I t.l I

I t.rs 15.7t 20.25

20.1-l r l.5l

ll 15.00

t 2.80 t 5.89

tt.2? tt.t{ 2l.t{,

t9.?5 rl_90

6e

2011-
l8

20.15

20.62

rs.89 I ta.r?

t 5.ll9 l{ :l

20t I,
l2

15.t9

15.89

rs.se I r..2?

12.80

t2.t0

12.t0

t2.t0

t 2.E0

12.t0

ls.t9 I 14.27

rs.rc I r..2?

r 5.80 I tl.2?
1

r i.ltg r l{.1?

I ll,a

16.t0

19.a7

l7J9

I lJt

19.91

ts-06

r--r--
{ 

B \DA

t,ll \R(

l|rl)\

t|1I \t,l5
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lll_r.v..1\\t B]]. ,r\\(

l.l

l5 \ r\D,U.tkt
:1^':1
ut :rDr(r.Rt'

l6 ltl \t)Ii( Rt

l.

.,

The yield statistics for thc lears 2008-09 to 201-1-14 given based on the hobri averagc crop cuttitrg rcsutts, n here es for the ycar 2014-15

::::j:::,T:11..,^"]:I 
-"* providcd hased on the crop curtins resurt of Gp rcver averege yierd.

:llj:Hl,::T;j::J:i:"tistics 
werc nor avaircb,e,,;";;;:;";;;;.;"1ffi;."..s 

*cre nor conduc,cd in rhisrrrmers
Besed on the eveirebre crop cutting resutts (If.hri average yierr- 2008-0g ao 201-i-l.r & (;p Levct rveragc.virrd -20r4-r5 ro 20r9-20) it isobserved thrl there was no dreslic yietd toss over the yezrs. Evcn cropping patacrn arso not changed during this period in ahis a^:a.

.,,,t, r,,"$#kgricurr ure.

)/ Udqibisfiet.
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r T

_l_
r.rs: ] rs.er

I1J.52 t.!.6 t
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tlohli

Nam. of
th.

major
agricult
urc croll

I \t)t)\IDIPI

104.11

103.1

125.01

84.40

t{x,.1{,

t-ri.8l

87.06

lo,a.Jf,

lJl.67

Anncxurc -3(a)

AREA COVRAGE KHARIFF (HA)

(

(;ranlr
Panchd

ya th
v illagc

I

I

I

,

I

l4L

I
l

252 257.55 r 2:X).55

i 12 i l3

123.50

133.39 134.34 120.21

s.
n

I l1].t.1
lrt' l r t.t.t Rl

I lll.\k.\

\r\tttl Rl

I't I lRt

ll r\

:

j

{

I ll1]\|\ \

ll.{l} i

8UI \tt lrt.t \Pt

PADT BI
DRI \\DS\lI

1

8

Prl t\t
,\RI

l'\lI\t \ltl-

\ \\t)tkl Rl

PADT'R(

trl pt'at

9 slltR\ \ s tR\ r

,uur- I ,ror- I ,,,'u zoll- :orl
09il0

T ] :T 1561 1e ]s43.27 I 
s18.8 i s20.0t I srt.('{

h \Pl

1t6.70 i l2J

l(r{r.().1 lr,l.r)-l

97.96 91.96

r 2J.7t

I 14.60

7S.94

?9.05

.15.tJ

I I {.0.1

131

182

120.1

142.5

164.94

97.21

103.64

r2!t.96



(t{} llu.t.\\r
,t t)t llu.r.ru {r}t 196

96

792 195.87 147.79 r78.93 tlt0.85 182.{: t78.2-t t 7i,93 62.eJ

K\P(
PI RAS
.1l It

r' \t[

94.33 93.75 85.35 85.54 t8-27 8?.{8 t6.(rl ITJJO ,l-]. t 0 .\l I r0

\t(x)t I Rt

\t \ l.t ARt

t2 xt r,ll
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Nr I lll aRt
191 188 185.60 175.73 r68.92 t 70.l.t t7s.l3 171.91 t6{.9-} t71.22 t95.{9

I] B[t.]!tA

s( x)t),t

I rdupi kr rfrlr Krrft..l
Prddr

20.1.5? 202.11 20t.t7 200.tt t99.-tl I8tt.5_\ 202.1A l:l.2,l 196. t 5 l{4.76 t 2lr.Jlt

IJ
26 t.JO 26 t.43 258.( 255.77 255.7? I{-l_0,1 25t.:l l5l.0t 2.10.89 182.-nl 127.95

t5
t,t lit \ r\trtt.tl\1. I S6.2n l9!.61 It6.7 t Iti5.0? t8J.6t l6ll.56 l6.t.?lt l6{.71 t29.55 | 5S.1t 90.85

l6 lll \t)k
tRt rfl \D(t Rt -1J5.{9 -rJ{.26 273.11 2(,5.{l? 260.62 25t.t I

28/J1.22

212.9t :.15.:{ tlE.99 I12. t 5 2a:.?8

l()t \t 32tr.a, :1r72.28 3r2a 52 29tt_25 1902 6a 2899 57 29t0.44 t782.50 1116 21 2 r t6.61

r.i.i Di,Jjid6q,qricu I I u re,

,/ trdupidis.rict.

73

-t--t-



Annexure -3(b)

AREA (]OVRAGE RAI}I (HA) (

ll ohl i

n

(; ra ma
Pancha)'

ath
Villagc l)istrict Taluk
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7.49 6.00 rr.50

tl lrlLvAN

s(xL.\

I dupi BLACK
CRAM

-1.26 2.A1 2.l 2.16 5.0? 2.t2 r.tI t.tI l.0o
8}]1.\t r\\

I

l.l l\\t 2.t2 1.2J r).ltl 1..t6 -t.5{' r.2 t l.ot l.t I t.09 t.0 t 0.1t7
t5 \, \DAI,

rl(t;
NANDAI-Ih

l: {.05 .1.6{ .r.56 2.5t 6.t5 2.{.r 2.t9

2.41

12a.61

2.02 :.0: 1.62 t.J2
t6 \ll \DK

I Rt
\ll \Ilkr rl

2.12 2.2J o.l 1.11, ?.20

125.1

I t.tI

E).19

2.EJ 2.t I 2.tl
lt,l \t

268.64 240.39 la9 35 182.92 144.48
81.78 82.45 u.t9
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Anneuxre 5
FIRST CY

..--.....-

st NO

cI.E solt HEAI.TH5T-E7US INJI
UPCL PLANT lTnt<-t c ^-

IRRoUNDINGviLEGESEIF
rd 2016-171l-v-r-rr, O1

Panchayat Name
t:
I virrage

TALUK
EC

1
YEI-LURI-:

2
LI,I-URTJ 0.7777

1'HENKA

3

.IHENKA

SAN'fHURU
0.08

MUDARANGADI 0.0638

4
PILARU n

BADA
5

BADA 0.1175
tsELAPL]

6

tsEI-API] 0.0606
PADUBIDRI PADEBETTU 0.1127

7

NADSALU 0.1084
PALIMARU

--.-
]I'AJRL

KAPU PURASABHE

NA NDIKURLI 0.0971
PAT,IVARU__-
\1.{j1'RI,

0.087

8

9

10

0.1s38
PADURI.J 0.1.042
HI..RI.JRU 0

MALLARU 0.1.26
PADU

MULURTJ
0.3331

0.1193
SIIIR VA SH IRVA

1L 0.0684
HEJAMADI

1.2
HEJAVADI 0.4847

0.0543
KUTHYARU KUTHYARU

13

KARKALA

BELMANNU

lNNr\

SOODA 0.0939
BELMANNU 0.1,647t4

I\ \,,\
15 0.11181

NAND,\L IK I] NA NI)AI,IKE
L5 0.0938

I\,IUNDKURtJ fuII-INDK URU o,tL17

o
ep



Anneuxre 6
SOIL HEA

SI NO TALUK Panchayat Name Villa ge EC
1.

UDUPI

YELLURU ELLURU 0.1025
2 IH!-\KA I'HENKA 0.14s6
3 MUDARANGADI SANTHURU 0.3984

PILARU 0.093 74 IJADA EADA 0.158
T

6

lltrt-.\Pt BI]I-APL 0.1226

PAI)LBIDRI PADEBETTU 0.1124
NADSALU 0.1348

7 PALIMARU \ANDIKURU 0.1.511.
PALIMARU 0.1878

8 JIIAJ RI]

\4AJI.-'RU 0.tt2L
PADU RU 0J.284
HERURL 0.0578

9 KAPU PURASABHE

MALLARU 0.1
PADU 0.1804

\,I UI- UR I., 0.0661
10 :i IRVA S l R\".\ 0.1065
11 HLJA]!1A DI IIEJAMADI 0.1158
1,2 KUTl IYARU KUTI IYARU 0.085
13

KARKALA

BF,I-MANNU SOODA 0.124s
I}ITLMANNU 0.3113

J..+ INNA IN NA 0.2563
15 NAI\DAI,IKT- \.^\Di\LIKE 0.183 7
16 MUNDKURU MUNDKURU 0.4633

r

CA



fsru, * rd6d
*.ctJrDo{ .rqd$

prrncr"r. f,

gff 8nDo, sDdodrFdddJ (a.do.)
t^)drr.rdid tCro

Dd?o SJdo &xtJ.rDoa !ri,,
a6dcsotido,

gud*$761(z

Emall: ddhudupi@gmail.com

tsy sp*l Itu'l

O/o Doputy Dlrector of
Horticulturc (ZP), Udupl,

Shlvalll Model Hordcultuo
Farm, Dod<lanagrdde,

Udupl-576102

Ofrce Phone: 0820-2531950

No. : DDH :ZP: U DU Pl :ADH(T A):49:2020-21

To _--
Regional Director,

-ffitBoard,
Nisarga Bhawan, A Block,

1st & 2nd floors, Thimmaiah Road,

7th D-Main, Shivanagar,

Bengaluru -560079.

Respec'ted Sir,

/ so4 Date: 15-01-2021

? i iAhr 2;21

,de*-

Subjeck lnformation on Horticulture Crops with respect to Hon'ble

NGT Southem Zone, Chennai order in the matter of O.A No.

578 of 2018 (Earlier O.A 26 of 2013) related to M/s Udupi

Power Corporation Ltd (UPCL), Udupi Reg

Ref.: 1) Your office letter No: Tech 39:Legal (NGT):RDS:2019-20

203 Dated : 19.06.2020

2) Joint Director of Agriculture, Udupi District Letter No.

: s,:, : n :v.- : : NGT=;.]' g :2020-2 1 Dated : A 1:UT -ZOm

3)This Offi ce letter No. DDH :ZP: U DU Pl :ADH(TA) :49:2020-21

424-25 Dated : 24-07 -2020

4) Yours office letter No: Tech 39:Legal (NGT):RDS:2019-20

486 Dated :26-08-2020

S)This Offi ce letter No. DDH :ZP: U DUPI :ADH(TA):49:202G21

424-25 Dated: 1 1 -09-2020

6) Expert Committee 
Y:::107-09 

December-2o2o

With reference to the above subject Hon'ble NGT Southern

Chennai order in the matter of O.A No. 578 of 2018 (Earlier
q- 

^,.
- r'.(.o ' 

' 
Zone.

'L5

,'^(tl'/ ex.



O.A 26 of 2013) related to M/s Udupi Power Corporation Ltd'
(UPCL), Udupi, as per ref. (1) in lefter ref. (3) and (5) submitted
information on major Horticulture crops of this region pertaining to
surrounding villages in the prescribed formats.

Further from 07-12-2020 to 09-12-2020 Expert Committee
visited fields and conducted meeting with District level Officers in
this matter, based on the discussion the following information is

furnished,

1) As per Horticulture Crops is concerned individual farmer
wise, village wise yield siatistics were not available in

Department since Crop Cutting Experiments were not

Conducted in the farmers field for major crops grown in

locality

2) As per point no. 1 the yield data of Coconut, Arecanut,

Cashew and Banana is given based on the average yield of
taluka

3) No crop loss is reported between 2008-09 and 2019-20 in

surrounding areas related to the case

Thanking You

Yours Faithfully,

nrMh;
Q+zn" Pancfrayath), Ud upi

c3



tiDflJd s ldr.d
g.*8mo8 .rs,nd

(o(tjrrdo, rrDd0drFrddJ (E.do.)
Uudo:.63t dCrO

Dd9e dndo tnornorl (cd,,

d.Ddornlbdc,

uu*rF576102

Emall: ddhudupi@gmail.com

By syx-l tul

O/o Dcpnty Dlrodrof
Hordcultrre CZP), udupl,

Shlvalll Model Horthrlture
Farm, Doddanagudde,

Udupl-576102

Ofice Phone: 0820-253 1 950

No. :DDH:ZP:UDUPI:ADH(TA):49:2020-21 - 6 ttl

To

Regional Director,

Central Pollution Control Board,

Nisarga Bhawan, A Block,

'lst & 2nd floors, Thimmaiah Road,

7th D-Main, Shivanagar,

Bengaluru -560079.

Respoded Slr,

Date; 11-09-2020

SubJec* lnformation on Horticulture Crops with respect to Hon'ble

NGT Southem Zone, Chennai order in the matter of O.A No.

578 ot 2018 (Earlier O.A 26 of 2013) related to M/s Udupi

Power Corporation Ltd (UPCL), Udupi Reg

Ref.: 1) Yours office letter No: Tech 39:Legal (NGT):RDS:2019-20

203 Dated : 19.06,2020

2) Joint Director of Agriculture, Udupi District Lefter No.

: 5. a, : lir : s.- 3 : N GT=;.- Lg : 2 020-2 1 Dated : O 1 -07 -2020

S)inis Omce letter No. DDH:ZP:UDUPI:ADH(TA):4 9:2020-21

424-25 Dated: 24-07 -2020

4) Yours office letter No: Tech 39:Legal (NGT):RDS:2019-20

486 Dated '. rU-Or-rOr:,..,,,

&K,.t With reference to the above subject Hon'ble NGT Southern

t\)\ - Zone, Chennai order in the matter of O.A No' 578 of 2018 (Earlier

l;' o.A 26 of 2013) related to M/s Udupi Power Corporation Ltd

" i#,( (UPCL), Udupi, asperref. (1)in letterref. (3) submitted information

' 
\vt1
\

rgw

1/SET

ftf{ur

' :0211

/crs-ftS a7{

-94,-



-,on major Horticulture crops of this region pertaining to sunounding
villages in the prescribed formats.

Further as per ref. (4) yield details of lnna, Nandalike, Muloor,
Belaman, Mundkuru and Sooda of Karkala Taluk and Padebettu,

Nadsalu, Mallaru, Padu, Muluru, Majuru, 92-Heruru, Paduru,

Kalathuru, Kutyaru, Pilaru, Belapu, Hejamadi, Palimaru, Nandikuru,
Bada and Shirva of Udupi taluka and revised yield details of
Santhuru is attached to this letter for your needful. Kelthur, Karnire,

Kollur, Balkunje and Kavathuru are not belongs to Udupi District

Thanking You

Yours Faithfully,

Uat^t-r"-r-/,,'t-
Deputy DirBctor of Horticulture

;SlZitla Panchayath), Ud upi

e5
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f ftn,o,r, I

Offi ce Of the Depury Director,
Animd Hubmdry &, Vcicrinsry Serviccs, Udpi District, Udrpi.

Ph. No.0820-2-s311024 E-mar1 : udDddah vs(@ smai l. com

NoI)UTO.A-10.57t OF 20lt rr.r.turcL U&rd 2G2l
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ECONOMIC ESTIMATION OF TIEALTH AND PRODUCTIVITY IMPACTS OF

TMFFIC CONGESTION: A CASE OF BENGALURU CITY

Vijayalakshmi Sr and Krishna Raj2

Abstr.ct
lofilc @t gt$dotl lh ubn dtss E n lnll due b the o(WEntial qo$tll d tlE tchkuhr
Nulatloo, It ln$6 , huge enonic cost ln the lonn d the qprtunlty @st of dme and
alshealth cost. It ls o&ltd that urhn r6iden6, parAcubtly @nnutert arc the main
suiefls of trafic dnlslotls, fh€e cof's aE indnd in the lotn of nodk ty and moralty.
lhe cpdcrniologidl eeldenc$ sho, that there i5 a siottg ausrl relatlot dlh bet*en velrlculat
enlsdois aN @ble hakh ihpac6. fhe preot nudy substahtEt$ thb lndatlot shlp
wlth emplrl@l *lCen6. UCttg the AROL awaafu the study eaUH6 qnplkally that an
lnoa* ln whicul ndiry r6ulA h lnaeaJd tdfic4ducd alr pllutioh, Futtllq tladous
Eseafth nud6 lound that @isbnt eqosure b lalllc pollutlon fq noc than an a@rage ol38
nlhut$ per day nd ooty aau* hlgh lnddcnce of tqtato.yndad llln6 adotlg conmutcq
but also Edud th.fi eot onE prdudwy. 7o quanw the lnpr.b lor blq;aluru dty,
Indla, dre firdy has W lhe & d llhr6 ,pp&1 by dasqng the & lnb dhst and
lhdlr*t a#. fhc tferl,s Cptr that the dlt&t aDd irdltst d d 1,6 dtE to bafi1c
@ogtc on anouhd to dn a,EragE d l.l2 Fr ceot,nd 11.2 Er cant d tltannual lnanne of
the Esgoidcnb taqcttvelf

lGf uord, Itaffic Congestlon; Sealth; Producuvlty; emlsslons; ARDL; FTSPM; COL

Travelling in personal velides has both ben€fits and co6ts. Tra\€l that is free ftom traffic

congeslion hd an economlc aain in temrs of the opporhmity cost of savirE time. On the ottrer hand,

traffic congestion impos€s acost on health, aff€cung the economic productivity of commuteG. 8€lng a

unlversal phenomenm, b"affic congestion hasresJlted h increas€d tsavei time and a constant etposure

to air pollu0on. A World Health Org6nization (2016) repoft states ftat 80 per cent of urban r€sidents of

tlle world are oecd to air pdlution abo\€ the WHO standard, half of whidr can be attributed to

vehicular pollution. Res€ardr studies (HEl, 2010) proved this relationship with the aid of epidemiological

and dinical evldences,

In a de\reloping countsy like India, traffc congea on has b€corne a serious problem as it

lmpo6€s a high c6t on herlth and productivity. HA (2019) repor6 Ulat amorE the top En developing

countsiE, India ranks second, next ooly to Oina, with the high€st mortality awibutaue to air pollution.

Studies on alr pollutio.r in Indla, especially by OECD (2014) cite air pollution as the malor cause due to

a lack of control over vehicular emissioos, which r€sulted in a 12 per cent increase in the number of

deaths and thrc€ per cent insease in yea6 of life in 2012. The CenEal Pollution Contsol Soard (CPCB,

2011) also obsewed that uIban air pollntion is escalating in recent years (1990 to 2010) mainly due to

growing private vehicle ownership.

Though the isgJe of alr pollution has been strdied widdy in t E world, trafnc congestionled air

pollution and pollutanB &rdty at traffc junctions and its economic impacts like morbidity and

mortality remain less studied. As motor vehid6 emit a large quantity of carbon dionde (Cq), carbon

PhO kholar at Centre for Econo.nlc St!.di€s.M Policy, lnsbtute for Sodal and Ec@omic Ch.nge, Bengtluru -

560072. E.mlll: vilryd@lsecaq ln.

Pla,essor of Economl6 at GsP, IS,EC, B€ngaluru - 560072.
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monoxide (CO), nitrogen oxides (Nox), and particulate matter (PlY) $/hose concentration and density

incrmses at traffic Junctions, causing adverse health effects on commuters who are exposed

continuously for more dlan 38 minutes every day (S€e Table 9). In this background, dle present study

has selected Sengaluru to assess the economic impact of trafllc congestjon on commuters. The

rationale behind the selection of the city is that being a dynamic city in the country, its vehicular

population is growing at the rate of 10 per cent per annum which contributes around 40 per cent for

Respirable Suspended Particulate Matter (RSPM) in the city (lERl, 2015r). Further, the city has been

.anked among $e citjes with the worst traffic congestion (IBM, 2011).

This paper is organized into fve sectons: The first tetiotl identifies traffic-related air

pollutants and their epidemiologlcal evidences; the sffit1d Ktion reviews literature on economic

estimation of health cosil; t\e dtird section deals with the methodology adopted for the study and the

foutdt s€tion analyg€s the economic estimates of health impacts due to traffic-related air pollution; the

frnal s$tion concludes r{ith policy suggestions.

Traffic-related Air Pollutants and Epidemiologica14 Evidence

Research studies have found scjentific and statistical evidences for the causal relationship between

vehicular emissions and health impact (HEI, 2010). But it is hypohesized in the prEent study that

vehicular emissions, especially at traffic ,unctions, tend to have a high corcentration of pollutants due

to greater vehic!lar density, inflicting a negative health impact on commuters. To prove this hypothesis,

the study relies on the epidemiological evidences from the literature as medicil enquiry is not in the

scope of UE present research. In the following section, the study identifres the major pollutants from

automobiles and their epidemiological evidences.

Tr.ffic- r€l.ted Alr Pollutant
Vehicular emissions can b€ classified into primary pollutants and secondary pollutants. Primary

pollutants are the ones $/hich get generatd at source and then dispers€d. In fE case of vehicular

emissions, Sre primary pollutants are carbon dioxide, carbon monoxide, hydrocarbon, partjculate matter

(Pt4), nitrogen oxide and substances called mobile source air toxics like benzene, aldehyde,

acetaldehyde and 1,3-butadiene, Secondary pollutants are formed due to chemical interactions with air.

For example, oxidation of NO tums into Nq and ozone (q). FurtrEr, dle nature of pollutants is linked

to sle type of vehide (light or heavy-duty vehicles), age, opeGting and maintenance condition, type

and quality of the fuel used.

Queued up vehicles near traffrc signals, with their engines on, tend to have high emissions and

the commuters constantly get exposed to pollutanE. For example, the average concentration of PM2 s

due to vehicle exhaust is 2.5 times higher and CO is six times higher than in a normal environment

(Chan CC ea a4 199t Adams et al, 2OOL| Kaur et al, 2005). Figure 1 provides a grdphical representation

of the emissions due to vehicles and how chemical transformation would take place. The early stage of

As per the report, lt ls only in o€ngaluru that automobllG are the maror contibutor of RSF,lil comparcd to other
metropolltan dues of the country.

Study of dEtnbutron and determinants of health .€lated evenE (dlseases) (WHO).



Sle exhaust contains @r, |hO, CO, NO, NO2, HC, semi volatjle organic compounds, inorganic materials

and PM from the exhaust of tailpipes at rela0vely high temp€rature and concentration. This exhaust of

foreign material mixes with (entrains) background air in the eflvironment and there is a chance of

chemical diffusion and a limited react on takes place. This pherpmenon is very localized and likely to

occur within 1oometers of th€ source. This shows that commuters are particularly susceptible to the

vehicular pollutants in traffic junctions.

Figure 1: Schem.tlc Rcpr€sartadon of Poislblc Chemic.l Trrnstormation ol ltotor.Vehicl€ Emlaiionr
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H€rlth Effecb of Tr.mc-rclatGd Alr Pollutlon: Epidemlological Evldcnces

Although there exists vast evidence on th€ impacts of air pollution on human h€alth, isolating u|e

impact of tsaffic-related air pollutants oo health is quite 6allen9in9. WHO has gi\€n s€veral oiteria for

ass€ssing human exposjre to FarEportation led air pdlution whidr irrci(des a concentsation of

pollutants in pglm3 or any other equally valid metric; duration of eposur€; th€ setting llke worlplace

and transport mode and oeced popula0on (wHq 2005). Based on Ulis definition, this shJdy

concludes that commute6 are elposed to a high concentration of pollutants in Eaffc jurrtiorE and are

highly susceptible to negative health impacls.

1. lmpact on Hcaltfi by Typc of Tr.f{c-rrl.t d Alr Pollulrnt3

Vehicular emissions have different typ6 of effects on human health, whldl vary from ltchy eyes to

chronic lung disease or heart fallure (Mccubbin and Delucchi, 1999). Notable studies have proved that

q\
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criteria pollutantst have adverse effects on human health (Pervin et al, 2008). In Table 1, major

automobile-related pollutants and their ampact on human health is described.

2. Morbidity tmpacts and Thelr Caus.l Pollut nt Rclatlons

The above table establishes that diverse epidemiological evidences have strongly established the causal

relationship betwe€n traffic emissions exposure and respiratory issues, cardio-health outcomes like

heart related diseases and adverse cardiovascular events, Hoffmann et al (2006 as reported in HEI,

2010) conducted a cohort study on adults in various cities of Germany and found a ciusal relationship

betlveen coronary heart diseas€ and lorE-term exposure to trafnc-relaH air pollubon. Similar studies

are listed in Table 2.

Crlterla pollutants are non-toxlc ak pollutants (CO, NOr, Pl,l, SOr, lead, ozone), excess concentratton ofthese
would be hazardoos to health.

Tebl. 1r Trallic-r.lated Pollutants and Their Possible Health Impacts

Poll!tant Short term impact Long tcrm impact Source

Flne Paticulates:
PM] ! and PM$

Hospital admission for resplratory
disease; Exacerbated lu6g and Premature death; affects quality of life

Mccubbin and
Delucchi, 1999,

Ozone (O, Respkatory lrritatlon, asthma

Cardiovascular dlsease through
prolonged lnflammatory effects on
lungs; myocardlal infarctjon and
cardiac arrhythmlas in older people

Mccubbln and
Delucchl, 1999;
Portney and
Mull.hy, 1986;
wHo. 200s

Nltroqen dloxlde
(Noi)

EronchoconMction, lncreased
bronchial reactivity. airway

Deoeas€d pulmonary firnctlon,
inflammation of lung and
lmmunolool.al chande4

HEI, 2010;
COMEAP,2OlT

Grbon I'lonoxlde
(co)

Heart troubles
Headaches

It binds wlth hemoglobln ln the blood
to form carboryiemoglobln. Thls
reduces the oxygen carrying capaclty
of the blood and llmlts the release of
6wdPn from.lrul:tin. h.mMl6hl.

lYc€ubbin and
Delucchl, 1999;
SchwarE and
Zeger, 1990



T.ble 2: l,lorbldlty Implct Studl.t

l,lorbidity irsuc Study/Author' Polluttnt/.r.. Imp.ct/Flndlng

Cirdlor'ascular
morbldlw

Pete6 ea r/(2004) Trdfilc-related air
mllution

Fo(/nd associauon between tramc
t @Crsure and mvocardial infarcton

Rosenlund earl(2006)
Stockholm

NO:
0.896 h<r€as€ ln cardlovas<ular
mo.bldlty per 3opg/m' hdease h
ib,

Asthma &
Ere.thlng
problems

Modig earl(2006) R6ldents near maln
roa(k

1.1% of resldents of Lulea, Sweden
had incldence of asthme

gwf et al l2N4) 5.T improvem€nt ln respiratory sylnptoms among restdents
near mai, road due to tralllc dt\Ersio.r

L-h/n96tone et ,/ ( 1996
Hlgh inddence of asthma among r€gd€nts of mah rcad

B.yer & Ogl€sby (2006)
Swlt2erland

0.9 to 1.3% of residertts living ln maln road suller ftom whe€zlng
and breat rlno orouem resoecuvdv

Oosterlee ear(1996)
iledErlands

Indd€oce af adtma, wheedng, coogh arc @mmon among
rcCdents near tusv strceG

lssue of Asthma
and respkatory
lssues among

Studies reMerrcd ln HEI
(2010)

Found hlgh lncldrnce of astlma among sdrool chtldren near busy
roads

Respiratory Allergy
and Hospital
Admisslon

wHo (200s) tlo) and PMro

Each 50 !g/mr in(Ieas€ in tlo:
cmentratiron would lnoease respkatofy
h6pn l admisEioi by 2.5 rrer cent and
l0 pg/mr lno!.se ln Plilro would l€6d to
0.8 p€r cmt lnqease ln r€splratory
hcDfttl tdmlrsld!

Cesaroni etdl(2008) PMz 
' 

and NOi

Allerly lnddcncls, ltdry 6sh€s, eczema,
otitjs medla, outd@r aeroallergens, hay
fever, s€f r€ported rhinttts are most
common lssu6

Lung lssue and
lung cancer

Srunekreef erdl(1997) Trrffic emissions
The study lound ggnmcant association
between lung funcuoo and daoslty of
lorw tratllc

Hrlsdr er r/(1999)
orcs€den

NOr. CO and
Eenlene

The shJdy tound assodatioo of lung
tuncto wlth hlgh hv€l of expoglre to
ben2ena

tloihrldge earl(1999)
Dieselexhaust Association to asthma

NybeE errl(2o(x))
Stockholm

NOr
Assod.tbn oa lung canclr and pdo.lged
oQcure to transpot related alr
oolluton

Nafstad errl(2003)
Nor

There ls risk raEo of 1.08 per 10 !g/mr
increase ln averag€ @ocenuatlon of
niuog€n oDdde w(h lung cancer among
resldents

Beelen cr r/(2008) NO,

Gs6 of lung cancer assoclated wlth
black ynoke and llo, from tramc. It was
found th.t .n hoe.s€ ol 30 pg/m! of
tlq would lncrease the rls* of lung
c.ncer by 0.86 per cent .nd fO pglmr
incrcase in Elad gnoke would lncreas€
the cise ot luho arncer bv 1.03 o€rcent

O(cupational
exposure

Hans€n errl(1998) Increased risk of lung cancer among Danish drivers

.Jakobsson et r, 1997
The risk of lung cancer was hlgh amoig urban drfuers than the
nrrl ,r.r< in Sw.d.n

De Paula Sanbs ea r/
r2m5)

fuund incidences d 8P and stress dosdy assodat€d wlth CO,
SO, and llo,

Evans ef ,/ ( 1988)
Found respiratory symptoms and lung function as common
in.idcn..r am6nd mele t6llt.k.^ in hr^n.lq 6f N.w York

6 This lnform.tion is sourced from HEI (2010) and Mccubbin and Delucchi (1999).
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3, Epldemiologlcal Eyidences from Indian Studie3

A few studies are available in India that analyzed the economic impact of urban air pollution, that too

inthe case of tramc-related air pollution.

T.ble 3: Epidemiological Evidenc.s from Indian Studie3

study/Author Study are. Findings

Parlkh and Pa.lkh (1997) Mumbai
Slgniflcant assodatlon 15 found between urban air
odlutlm and morbldlN

cfoppet et al (1997) De hr
Impact of Pl4 is anallrzed and found that mortality Is
hloh emono aoe orouo of l+15 veals

Gm et at (1997) Kathmandu
Impact of Pll emisstons and found 95 deaths out of
rmoo attrlhutehle.

Oenaram etal(1997) Kolkata. chennai, Delhi
and Mumbai

The study found increaslnq eprsodes of illness and
premature death due tohlgh level of SPM released
from automotiles

Paramesh (2004) Bengaluru
lncrease in cases of asthma from 20 per cent to 36.6
oer cent rfrom 199S to 20M)

R.vl (2014) Bengaluru

Every loug/mr dec.ease ln PMlo and PMrs, the
averaqe mortality would reduce from acute
resplratory lnfec0on by elght percmt,
cirdlopulmonary lllness by slx per cent and lung
aincer bv flve Dercent

TERr (201s) Indian citles
10!9/m' lncreas€ ln P!'[o concentration would lead to
increase ln mortallty by 0.22 per cent ln Eengaluru
and 0.20 o€r.ent in Mumbal

The epidemiological studies discussed in this section establish the fact that traffic-induced

pollutants, mainly in urban areas, cause severe health issues. In the next section, an elaborate review

of the literature on the valuation of such h€alth impacG due to traffic-related air polluuon is provided.

Review of Literature on Economic Estamation of Health Cost due to

Trafric-related Air Pollution
Some researdr studies have quantifled the ill-effects of air pollution at large and traffic air pollution in

specific. In this section, a brief literature is provided on the estimates of costs due to air pollution and

more elaborated evidences for traffic-related air pollution costs on human health. Such economic

estmation of urban air pollution enables policy makers to design measures to improve the air quality by

increasing the remedial benefits whidr will reduce the cost of pollution.

The economic valuation of air pollution is largely based on the role of individual preference in

valuing the environmental damage (Shin et al, !992). There are two broad categories of valuation

tedlniques to estimate the costs of air pollution viz., the physical linkage approach and the behavioural

linkage approach. The physical linkage method, also called as the damage fundion approach, estimates

the effects of pollution with the application of market prices (U9r6, 2018). The behavioural linkage

approach, on the other hand, is bas€d on the behavioural changes due to environmental damageT. A

number of studies have used hese methods to derive the air pollution cost estimates.

For instance, a WHO study (1997) on the economic cost of air pollution used Cost of Illness

and Human Capital Approach (COt & HCA). El Fadel and lJlasood (2000) and Friedrick and Sickel (2001)

7 An elaborate explanation of these methods is provided in Section III.



estimated the loss due to air pollution 6in9 the same methodology (COI & HCA). On other hand,

studies by Farber aM Rambaldi (1993) and Loehman etal(1979) derived Wllingness To pay (WTp) for

improved air quality as a rnetlEd to valu€ tf|e loss from air pollution. Berg€r ef ,(1987) used both the

COI and WTP approaches b estirnate the urban air pollutioo in th€ USA.

Economlc Esdmeuon of Hcelth Cost due to Trltflc Pollutlntt
Disentangling the impact of fafnc pollutants is a complacrted task, and the same is fue with

quantificatjon of individual pollutants' impact on human health. There are a few sMies which have

attempted such estimation for traffic pollutant emissions. The blowing s€ctioo will povide a brief

review of them6.

Particulate matter is a primary and dangerous pollutant ftom automobiles that affects human

health. Research studaes have consider€d the impact of fiis pollutant and bied to quantiry it using

different approaches. For instance, Zmrou etal(1999) used the Cost of Illness Approach to measure

the direct cost of health due to exposure to PMo in France and the Human Capital Approadr to measure

ule produdjvity loss. The direct cct (medical elQens€s) rang€d from USg 6.60 to I 1.25 million and

productivity lo6s was around US$ 5.10 - i 8.72 million (1994 US dollaE) and sle total societal cost was

estjmated to be us$ 13.43 to $ 22.95 million.

Albemi and fupnick (2C,02) used the COI and WTP approadr for Taiwan. They estimated that

the direct loss through m€dical expense arnount€d to around US$ 510,491 for loopg/m' reductions in

PMro and US$ 117,575 to i244,477 fot productivity loss (using the HCA Approach). Kan and Chen

(2003) estimated that USI 67-82 million would be lost as $e direct cost of health e&enses due to

exposure to PMroemissions in Shanghai city of China. The study adopted the ContirEent Valuation

Method (CVM) to estimate the productivity loss due to premature mortality whidt accounted around

US$ 557.58 million.

DSS Management Coo$lbng Inc. (20@) estimated the pollution cost of ozorE ard PMro

exposure in Canada, They adopted the COI and HCA methods and estimated a loss of US$ 674 milllon

on medicil cost, US$ 2,696 million due to productivity loss and intangible cost of US$ 3,370 million. A

World Bank study (2002) also examined the impact of the same pollutant as DSS Management

Consulting Inc, and estimated the cost for metropolitan Mexico Oty (ZI,|V) whidr amoJnted to US$ 760

million (1999 US $) of socieEl cct.
Voorhe€s ea r/ (2000) examin€d B|e ampact of Nq m health in Tokyo, Japan. By using both

COI and HCA approadrE, the study estimated a direct co6t of US$ 5,850 million and productivity loss

cost of US$ 6,330 million and non-health clst of US$833 million, totallirE up to a societal cct of US$

14,023 million. Rozan (2005), on the other hand, estimated the cost of air pollution in totale for

Strasbou city of France. The study us€d COI and HC approaches b estimate the darect cost of

pollution and used the CVI'1 approach to estimate the intangible cost of pain and suffering. The direct

cost induded doctor visit of US$ 24.91 p€r patient and medacal cost of US$ 74.75 per patjent. The

ln thes€ studles, mdor vehldes are the malor source ldentfied but not the only source, Hence, pollutant_wise cost

estlmates are glven molr prorainence.

The study dld not separata the lmpact of pollutant

4t



indirect cost included productivlty loss of US$ 21,299 due to wage loss from alr pollution. With the WTP

approach, dle intangible cost was estimated to be around US$ 46,83 per patient. Neidell (2004)

esttmated a cost of US$ 5.2 million spent for illness caused due to CO an Califomia, USA using Ole COI

approach.

Among a few Indian studies on estimation of pollution cost, anotable study was conducted by

Srivastava and Kumar (2002) for Mumbai cjty using the COI and HCA methods for direct cost and WTP

for prernature mortality due to Nq, CO, HC and PM. The study reported a direct cost of US, 232.34

million and productivity loss of US$ 76,32 million lyhich accounted for a societal cost of US$ 308.66

million (1997 US$). Another study by Saksena and Dayal (1997) applied the HCA and COI methods for

direct cost and Value of a Statistical Ufe (VOSL) for mortality impact. The study aggregated $e cosi

and reported the direct cost due to PMro exPosur€ as US$ 199.11 million and productivity loss of US$

18,784 million (1995 US $). Ravi (2014) estjmated the productivity loss due to urban air pollution in

Benqaluru as around Rs. 4,253/year per person and out of pocket expenditure as aromd Rs. 990 per

year using UE COI and WTP approaches.

These evidences of estjmates not only indicate $e severity of the issue on the health of

individuals but also point at the productivity loss caued to the economy. As the citjes of developing

countries are ernerging as economic hubs of the world, the problem of traffic congestion has become

severe and hence it is the need of the hour to quantify its impact so that better policy solutions could h
obtained. In this effort, ule present study stands as Ule first of its kjnd to examine the impact of traffic-

related air pollution on the health of commute6 in the city of Bengaluru, ofle of the most dyrEmic cities

of the Wodd. The study observed the impact in terms of mortality and morbidity which will help for

prudent poliry suggestions to tackle the city congestion issues.

Methodology of the Study

Valuation of health damage has been a critical aspect of dle study and requires an inter-disciplinary

approach. One important element of the valuaton lies in establishing the dose-response function of dle

pollutant under study. Wittr ule epidemiological evidence established in Section I, it is established that

primary pollutants (PM) from automobile emissions would have a serious impact on the health

conditions of commuters. Particulate matter has been studied by various researchers who have proved

epidemiologically that commuteG in especially high emissions-concentrated areas (traffic junctions) are

hlghly prone to serious healh issues. An attempt is made in the study to estimate the impact of traffic

congestion on Bre health of commuters.

Economlc Estimatlon of Trafflc Pollution and Morbidity
The morbidity effecE of air pollution are commonly valued using the Cost Of Illness (COI) approach.

There are basically three different cosE involved in COL Direct cos6 involve medical treatment; indirect

costs include loss of productive days and intangible costs are the cost of suffering and pain, Since the

third cost as highly subjectlve in nature, which is often difficult to capture, the current study considers

the first two costs of illness: direct and indirect cosls. Under direct cost, the medication expenses for

traffic-related health issues are estimated. In the case of the indirect cost of illness, produdivity loss



due to illnesr is estimated usirE the number of workdays lost and wage lost per day. The indirect cost

also includes pre\€ntve expendifure sudr as expens€s nEde by commute.rs to avold the congested

route. In our shJdy, the bll paid by commutec and rnetro traln users ar€ taken its a proxy for

preventive costs. Hence tfie €stimabon of morbidity cost indud€s:

Co3t of illness dlrcct c6t (cost of mcdlcincs) + indlrrct cort (prod[cdvlty losr &
prlYenuYc GxlEnSeJ)

Pollutants Conrldcrcd for the Study

The primary element of vehlcular emissions is RSPM rryhich is found above set standard (60pg/m3),

Further the study do€s not consider sulphur dioxide (SO2) as the pollutant is within Ute standard limits

and also there is lack of strong evidence dlat SO: has an impact on h€alth by being an independent

pollutant. Though in the literdture we may find some arguments $at Sq might be linked with

ancjdences of cough, \,yheezing, eye irritation, runny nose and discomfort in ched, epidemiological

evidence shows that there is no sborE caL6ation proved (studies reported in HEI, 2010).

Mllor llmlt Uoni of tr. rhldv .rc; The study assumes that commuteG are expced to these

pollutants rcgularly. Furtrer, the shJdy has not classified the pollutants based on vehicle type, age,

operatjng and maintenance cordition and quality of ftrel used, though these are som€ relevant factoE

affectng the emissions level. Since consideration of these parameters requires micro-level data and

more engineering specifications, the study is limited on thes€ aspects. Though the study acknowledges

that existerrce of different types of pollutants from v€hicles (combustion and non-combustioo), since

emissions monitoring data do not have slch dassification, the present analysis reftains from such

classification and considers primary pollutants for estinEtion (RSPM).

Health Profile of Study Area and Estimauon of
Trafftc-retated Health Cost

Traffic-lnduced Poltuuon in the City: Econometrlc Analysls

Based on the literature review, it was identifred ftat primary pollutants from vehicular emissions are

respiratory suspended particulate matter (RSPM).'Ihis pollutant has awide rdnge of health impacts,

inespective of the socileconomic cooditions of th€ study area (Dockery eaal 1993; Pop€ et al, 1995;

Ostro, 1994). Even in B]e study area, the levels of RSPM concentration is showing a tsend of increasing

in parallel with the vehicular populaton.

4+



FiguE 2: RSP Lev€l rnd l{umber of R.glJtarcd vehiclei in Bcngrluru
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Wth an annual grolv$r of vehicular population by 9.9 p€r cent from 2001-2018, the RSPM level

is increasing at 3.8 per cent annually and from Figure 2, it is evident hat both variabies have an

association. To know this causal relationship, the study adopEd the timeseries econometric appmadl

in the next seclion.

Econometdc Model

The study specifies the followirE equation to know Ure relauonship between $e RSPM and vehicular

population and private vehicle kilometer travelled asro. The data on RSPMand vehicles has been taken

ftom a monthly series of studies ftom January 2015 to December 2018. In the same manner, the vkt is

calculated based on the IRC auidelines.

ln(rspmt) = po + P1 ln(vhcl) + p2 ln(vkt) + ut .................. (1)

where rspm, vhcl and vkt represent respiratory suspended partjculate matter, vehicular

population and private vehicle kilometer travelledll, while ln is the natural logarithmic form of the

series. Eo, Fr, Er and B! are the long-run elasticities of rspm with respect of vhcl and vkt respectively. A

summary descriptive statistics of the variables used in the model is provided in Table 4.

L0 Though there are other factoB llke road dust etc which afiect the RSPM level, the study assumed that they are the
result of vehlcular populatlon (TERI, 2015).

1! Prlvate vehlcle kilometer travelled (VKD is derived from IRC (1990) guidelines for 8engaluru clty uslng average
t.ip length and total vehlclea called theload factor. Load factor ts the average distance travelled by a category of
vehide ln a day. Lo.d factor for pdvate trans@rt=l5kms/day.
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T.bl. 4: lres.iiptlvc Strtirtica

vehicle VKT RSPM

Me6n 42_6941',\ 19496.76 91.25000

14edian 38.91000 18773.00 95.00000

78.84000 35475.00 u9.5000

Mlnlmum r7.38000 8421.000 53.00000

Std. Dev. 19.04045 8111.269 23.06230

Skewness 0.445202 0.45957s -0.261799

Kurtosrs 2.072887 7.228247 1.8r6360

Utr source. KSPCB, R1O, autho/s analysis

To test the lorE run relatim$ip, the mo6l popular mehods followed ar€ Engle and cranger

(1987) test and Johansen-JL6elius (1990) t€st. Th€se methods impose the coodiuons that d|e variables

in the model should be stauonary at first difference i.e I (1). H€nce, the said model needs to be tested

for statjonarity to contjnue for fur$er analysis. For this purpo6€, Ule unit rmt test is conducted using

Augmented Dickey Fuller (ADF) and Philip Penon (PP) tesls whose resrlB are qi\€n in Table 5.

l ble 5: t nit Root T.st Reault

variable ADF (t-rt t) Rerult PP (t-rt t) R.esult

lnrspm .3.02. r (0) -3.06. r (0)

lnvhcl -19-74' I (1) -18.25. r (1)

lnvkt {.18. I (0) -12-42. r (0)

at l level; .. Siqniflcrnt at 5% l€vel; '.. Siqnificant at'SrgniUcant level; Siqnificrnt l€vel; Significant

Oeariy the variables are cf mixed order (l(0) & I(1)) and hence our study is restricted to the

use the popular methods of cointegraton llke Engle and Grang€r or JoharE€n-Juselius tests. To

overcome the limitauons of th€se tests, P€saran, Shin and Smitrl (1996) have dercloped an altemative

approach called Autoregressive Di*ibuted lrg (ARDL) which was furtEr developed by Pef.,tan et al

(2001). this approadr gained popularity over other approades by providing the inclusion of variabl€s at

different order (Pesaran and Pesaran, 1997). 'ItE main advantag€ of ARDL is that it conects boul the

residual correlation and endogeniv problems amorE the variables, and h€nce pmvides robust and

consistent results of long run dcieots (Pesaran and Shin, 1991).

On this bdiq the pres€nt study tlas a{bpted the ARDL model aM the long run equation is 6 follows:

eqc
Afn(rspmr) = go\p,,ttn1rrp-,-,) + | p.,a tntrt ct,-,) f E,atn{rtr,-,)+ gatn(rtpmi)

irl i-r
+ Ps ln(uhclr-l) + ,6ln(ukti-r) + u,i ..(2)

lvhere A is rle first difierence operator, q is optimal lag length, 9r, P2, FJ represent the short-

run dynamics of the model and 8., 9r & are lorE run elastjcities. ARDL rnodel of co-integnting \edor is

reparametsized into E[or Conedion MedEnism (EO'l). Th€ eror corection model for equation (2) will

11
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Alnrspmt=aro+ar10nrspr\-rbulnvhc\.rblrlnvktr-11+l,uAlnrspln-i+/r2Alnvhclt-,+/uAlnvktr-i+q ..(3)

The coefficient ar indicates the speed of adjustment to equilibrium and its corresponding

value in the bracket is the error correction term. The y coefficients indicate the short-term relation, For

the cdntegration, thes€ coefficients must be significlnty different from zero and estimates of them

must not be too large (it must lie behveen 0, -2). The reparametrized result gives the short run

dynamics and long run relationship of the variables (Nkoro & Uko, 2016). In order to find out the long

run relationship, a Bounds test on equation (3) ls conducted using Bound F statlstics with two bounds,

i.e., lower and upper bound.

Ho (null Hypothesis) - there is no cointegration among variables.

The rule of humb is if the calculated F-statistic is greater than the upper bound, dlen the null

hypothesis is reFcted and if it is less than the lower bound, the null hypothesis is accepted and if it falls

b€tween the lower and upper bounds, the test is incondusive (then we check for the eror correcton

term for finding the relaionship). Wth resp€ct to lag length, the Schwaz Bayesian Oiterion is used to

select the optimal laq length of variables, lYhich gives Ute optimal lag length 1. Since the data is in

anannual series, we expect the impact will be captured with a lag of one year.

1. Emplrical Findings

The long run result of the model is given in Table 6. From the model, it can be seen that $e variables

under consideration have a positive impact on RSPM. A one per cent increase in total vehicular

population will increase theRSPl4 level in the city by 2,22 per cenlwhereas vehicle klometse travel will

increase the RSPM level by 3.62 percent.

T.blc 6r Short rnd Long-tcrn E Ullr.t . of thc modCl.

lone Errn ctdmaEr.

Short te]m Gstimatc3r

Aln(Rpmt) = - 0.61ECe + 0.56 Aln(Rpmc1))r + 0.39 Aln(rspm t2))* + 142.14 Aln(vhcl)*

(2.31) (2.14)c6.03) (3.2e)

+ 395.3 Aln(vhcl (-1)). + 46.97 Aln(vhclt2))* + 0.88 Aln(vkt)*

(4.71) (z.s7',t Q.23)

r 0.79 /rln(vK C1))* r 0.26 Aln(vk(-2))* + 0.08 d2017* - 0.03d2009't

(3.47) (3.79) (1.38) (-3.8)

n2 = 0.98; Adi R2 = 0.96; Dw = 2;

* denotes significance of the coefficient at 1 per cent level.
I t-values are in parenthesis.

R€gre$or Coefficient t-stat

constant 26.4 2.4t'

Ln(vhcl,) 2.22 1.89..

Ln(vkn) 3.62 2.43*

al Lo/o at 5% level; *** Slgnlflcant at 10o/o level
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The shod- run error conection (EC) term is negatj\€ and ggnillcant, which indicates Utat Ulere

is co-integration among the variables, Th€ speed of adjusrneat i.e., 0,51 qrggests fEt nelrly 51 per

cent of disequilibrium occlrled in the short run is conected in Urc longrun. ARDL model co-integrauoo is

verifled with the F-stat stics. The computed F-stat stics of f|emodel is above upper critical bound I (1)

value according to baran and Pesairitn (1996) & Pe5tsBn et al (2N1) which confirns that the \rdriables

have long run relationships.

T.ble 7: Eound F-st tlstica

F Statistrcs Lower bound I (0) Upper bornd I (f)tr

7 .2t 12) 2.63 3.33

FurtEr to telt for the stability of th€ selected ARDL, the cumulati\€ sum of recursive residuals

(CIJSUM) test has been conducGd. Appeodix I will provide Ute plots of CUSUM whidt slpws that the

plots remain within critical bounds at 5 per cent level of significance which indicntes that the model is

stucturally stable. The results on Multicollineanty, Hetero6kedasticity and normality tests are provided

in App€ndix 2.

s.mple D€t ll3 of the Study Arca and Harlth Profll.
The first step involved in tfiemeasurement of the health impact due to traffic-related air pollution ls to

establish []e dose-r€sponse function, This involves a detailed epidemiological analysis, whictr is out of

ule scope of th€ present study. Heoce, the nudy relied on Ele evidences provided by ouler studies, One

caution taken is u]at the results of $ese studies should be suppo(ed by clinical and toxicological

evidences to have soong e'ridence for the relauorEhip (t!o\rsky, 1998) and the epidemiological study

conducted should be either in the shJdy area or inanotlEr location similar to th€ study area

(geographical and socie€conomlcal). Eased on th€s€ corditiofls, the pres€nt study boror,\6 the

epldemiological eMdence for 8€ngaluru city from maior studies like TERI (2015), Goppet et al(1997),

Srivastava and Kumar (2002).

Since the shJdy was concerned with urban commut€rs, the s€condary data on their healti

status is not avallable. Hence the study relies on primary survey using structured questionnair€, by

conducting both direct and indirectrr interviews. The survcy is cond[ted in the Central Business DisHct

(CBD) of Bengaluru whidr is mainly uMer the Ba P iurisdiction (Bruhat Bengaluru Mahanagara Palike).

This area is dassified into four zon6 based on the report of Bangalore Metropolitan Region (BMR) -
2031 published in 2018 namely CBD (Central Busin€ss District), adJacent CBD, inner periphery and

peripheryr'. 12 mai)r junctions with volume to capacity ratio (V/c) greater than 2 (V/C<0.5 is ideal as

per IRC, 1990) are identifiedrs. In UEs€ iunctions, tfle traffic sbeam stays for more than three minutes

r'2 The lower and upper boonds a€ tak€r frcm Table O(lll) crse III: unre$rided lnterce* and no trend glven ln
Pesrran et.l. (2m1).

!r tnvolwd both ot€. tha tckphone and ltnallhg the qu€sto.l.Elre.

t' The *udy has llmned lts scope to the BSllP rundkuon of 198 wards.

!'5 As per the rcport .f DULT 2oll
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and they face heavy traffic congestion. Since the obj€ctlve of the study is to estjmate the traffic specific

polluuon impact on health, it was iusufied to select the daily commuters in these iunctions. A stratified

random sampling technique is adopted to cover different sectionsl6 of the commuter population in the

city and the number of sample selected is provided in Appendix 3.

The stldy mainly considered tlte working section of the population as they are the regular

mmmuters with fixed origin and destination. The health history of the respondenb was obtained

thmugh specific questions on the travel-related health issues they lvere suffering from for at least the

previous three or more months. Table 8 provides prevailing traffic-relaH health issues as reported by

respoMenb.

Tabla 8: Health tssuct Reported by the Re5pondcnts

He.lth Issue3 Percentagc of rEspondents reportGdl'

Stress and Blood Pres9Jre 39.8

Headache 38.4

Back painrs 3r.6

Cough

Respiratory infect on 26.9

Skin.llergy 24.4

krltatlon ln throat 24.4

Asthma 16.9

DataPdmary

From 427 intervlews with the respondents, it was found flat 73.5 per cent of the commuters

suffer from certain health issues due to long travels for workre. Among them, cases of stress, BP,

headach€ aM back pain are very high (30%). Acute diseases like respiratory infectjons and cough are

also common among the commuteE.

One malor factor influencing the health status of respondents is age. Among various health

issues suffered by individuals dudng their life spans, travel-related health issues are some of the

prominent issues whidr will have confouMing impacts. From the field observauon, it is evident flat

tramc-related healtfi issues are more common in the age group of 26-45 years than in the younger

tt The sample is c asslfled lnto three levels of employment.

FlEt level of employees includes professionals like doctors, chlef en9inee6, professors, general manage6.
purdlase mana9e6, team mangers, sales managers, project managers and chlef executlves;

s€.ond Imtddl.\ l.vpl d €rnplovees includes asgstant managers, assl*ant engineels, asslstant administratlve
omcers, s€cond dlvlslon clerks, superviso.s, HR asslstanB, Brrsiness asselates, floor mana9e6, executlve
englneers, tramc pollce constabl€s, operauonal asdstants, senlor process manage6;

Thlrd tenw) level ofemployees includ€s posltlons llke salespersons, construction workeE, carpenters. security
guards, street vendo6, cleane6, mecianlcs, petty shop owne6, tralnees, drlvers and setulce boys. This level also
includes lnformal sector employees.

'7 Slnce th€6e are multlple answers, the percentagewill not add up.

Lr Though lt ls not a health lssues due to ramc-related ak pollution, due to long travel time. often commuters
reported the issue of back paln.

t' The data ls controlled for smoklng hablts among respondents.
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agegroup (less than 25 years). The trdffic-related health issues g€t aggral.ated wi$ age. Figure 3

provides details about the age-wise health irsues reported by the respondents in the shldy area.

Flgur! 3r A{E-wlra fr.vll-rtLtld H..]ii trau6 t.pord (o,5)
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Figure 3 dearly indicat€s tfle serrerity of the tra\€i-related heaftfi issues growing with age.

Among the age group of less ttEn 25 years, the prominent h€alth issues sJtrered was headache (25%),

Otmat irrltation and sE€ss (20%), skin allergv and cough (both 17.5%). Among the age group of 26-35

years, most of the respond€nts repoded that stress (42.6%) is a malx health isg.res due to b-dffic

followed by headadre (38.1%), bad pain (33.2%) and coirgh (31.7%). Stsess (45.7%), back pain

(40.7%) and headadre (38.1%) are the trafnc-related herlth issues most comnlonly reported by the

age group of 36-45 years. AmorE ttle age grcup of ,1655 )€ars, more than 35 per cert of the

respo.rdents were suffering from most of the trafncinduced illn€ss€s. Among them, h€adache (52,5%),

sEess (50.5%), bac* pain and throat iritation (45%) cough (38%) and asthma (35%) were very

common.

Another factor related to tsaffic-related health issues is tie duration of oeosure and trd\€l

distance, It has been established already that traffic jundions have a high concentrdton of pollutants

and long elpGure could lead to high incidence of diseas€s. Ov{ing to this trypodEis, TaUe 9 prorides

details about the erposJre duration and di*ance u-avelled by respondents vrith disease typ€.

Table 9: ]lveraga T6ffic Exposure and Dltltnc! Travcllld with Dlta.se Typ. CL..ific.Uon

oetails Asthma Stress cough Headache Raspiratory
lnf.ction Back pain

Avlr.ge distancc travelled
34.s 30.5 33 l4 35 32.25

Average thlllc axporure 43.5 38.5 40.5 22.4 42.7 32.7

Source trmary Oala
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The primary survey reveals that if a commuter travels more than 34kms a day and is exposed

to 43.5 minutes/day of traffic emissions, he/she would be likely to suffer from the issue of asthma and

35kms of travel and 42.7 minutes of exposure would lead to respiratory infections Even the

epidemiological lrterature also supports this argument that cas€s of asthma and respiratory issues would

be high if indivLduals are exposed to high levels of RSPM. Having established the epidemiological

evidence for the study area, the next section will provide the economic valuation of health due to traffic

air pollution.

Economic Valuation of Morbidity

Under the direct cost of illness, the present study estimated the cost of medication (as it as an important

element of the COI) and under indirect cosl, productivity loss and prevenbve expenditure are accounted

for, Studies have provided evidence that exposure to increased level of RSPM (which is a primary

pollutant of vehicular emissions) t{ould lead to certain morbidlty issues like respiratory infection, asthma

and other ailments. Similar resulb are also found in the present study where the working commuters in

the city have a hrgh incideace of respiratory infection, cough and stsess related issues.

From the primary survey, it is observed that respondents do not resort to immediate medical

attention for all the health issues; rather they prefer certain non-medical solutions (taking rest or home

remedies). But it is also observed that such cas€s are reported mainly among the younger age group,

b€low 35 years. Hence, it can b€ argued that as emissions exposure increases !,Yith age, certain issues

get compounded and aggravated, resultjng in the sufferers seeking medicll attention. For estimation

purpose, the study has not considered those respondents who reported that they do not seek medical

attention.

1. Dirrct Cost of lllness: Cost of Medlcines

Among the total number of respondents who suffer ftom Uaffc-related health issues (73.5%), almost

57.19 per cent reported that they seek some medical aid. The rest (32.80/0) although reporting that they

suffer from incidences of headache, cough and back pain, said they avoid medical help as the issue

subsides in a day or two. An important observaton made from the data is that among 32.8 per cent of

respondeots who did not seek Sle medical aid, a majority (78%) belong to the age group belovr 30

years which indicates that with increased travel and by age, the issue may get aggravated over time'

Table 10 provides details about the traffic-related health issues for which medicil attention was sought.

Table 10: t{edical lreatment Sought for Health lssues

Health l3aues Percentage of raapondcnts aeGklng medlcal hclp

Respkatory infect on 30.5

Asthma 21_4

Headache 20.1

Eack pain 10.2

Skln allergy 5.4

buEe Pnmary Dala
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Among the various health assues, sts€ss and blood pressure are the commonly reported and

treated health lssues (30.3%). Though dlese health isrues can be linked wi$ ule age tactor and tend to

aggravate with $e type of occupation and micro environment, long delays due to trafnc congestjon

might mmpound these issues. Fur$er, asthma and cough are th€ next maFr issrres whkh often require

medical attenuon (27.4 and 18% resp€cdvely).

Wth the details ot the health status of respondents ftom th€ study are6, ttE no(t section will

estimate the dlr€ct cost of lllness, that is cost of medication. For the estimation, the nudy considered

only those respondents who have bought medicines in a month exclusively for tra\r'el-related health

issues from out of poc*et ependiture (withoL,t any health insurance claims). Arnong Ule total 57.19 p€r

cent of medical assistance seekers, rcay'.y 27 pq cent of the respondeits i.lcuned mst.arEing from

Rs. 101-200, and around 23.2 per cent of them incurred cost rdnging from Rs, 401-600.

Flgur! 4r P.rr.nt 9a ot R.rDo.rdGntr tiqrrrlltg €oat to-trdr trLdldtr.
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Further, in TaUe 10, d€tails of the cDst of m€dicjnes for the type of dasease were gi\€fl, It is

evident from the sun€y that respiratory related issues like asthma ard rcspirdtory infection lncur a high

cost of Rs. 690 and Ps. 354 per rnorth respectivelro.

I0 These costs do not lndude any maror medlcal inv€stgaton costs.

T.ble l1: Coit Incurrad toward3 i{6dkinGt

Dis€ase Aycrtg. cort of modicinas (lG. P.1.{)

Asthma 690

Respiratory nfect on 354

Back pain 325

cough 286

Stress and BP 222

Headache

Sorrre Primary Data
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On an average, a commuter in the city would spend around Rs. 412 per month as cost of

medicine due to travel-related health issues. This would sum up to Rs. 4,944 per year spent as cost of

illness, which is the direct or out of pocket expenditure,

2. lndlrEct Cost of Illness: Productivity ImPacts

In the previous secion, there was an estimation of out-of-pocket expenditure (co6t of medicines), but

there are certain implicit costs borne by Ute commuteG if they suffer from the traffic-related health

issues for a long time r4hich makes them to take dle workday off (sick leave). This measures the cost of

foregone eamings due to traffic-related illness which inflicG productivity loss to the workplace (though

certain workplaces provide sick leave provisions) and hence has economic cost impllcadons.

In this background, the study estjmated the productivity impacts by collecting dle data of sick

leave daydr from the work due to traflic-related heal$! issues. Th€ utmost care was taken while

gathering the information on sick leave days from the respondents, as there might be other reasons for

the sick leave and they might be paid leave22. To avoid overestimation, the study collected the data on

sick leave due to traflic-induced healh problems only. Fur$er, to avoid recall bias, data was collected

for the previous three months and cross verified with the employers wherever possible. The details of

the percentage of respondents taking sick leave are reported in Table 12

From Table 12, it is evident that maFrity of the respondenb reported that they have taken sick

leave of less d|an 2 days in last three months due to traffic-related health issues (apart from casual

leave). Since the sick leave will have productivity lo6s to the rryorkplace (even though there is provision

of medical leave) $e mJdy has esumated these days loss by attadling theper day income of tlE

respondents in Table 13.

zr lt ls apart from casual leave (cL)

" Though they are pald leave, there is economic lo6s to the employer due to worker being abs€nt due to tramc
induced health lssueS.

Tabl€ 12: Percent ge of Raapondenta on Sick Le.w due to T6fllc_related Health t3suea

t{o of days ot sick leaye in last Ulree monthi Percentaqe of rsapondcnts

Eelow 2 days 83.0

3 days 10.8

4 days 3.0

5 days 1.9

!|ore than 6 days 1.0

srrlre Prlmary Oata
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T.blc 13: DGt ils on Productlvity Loss du. to Tralllc.r€l.tad Hcallrrl.sua!

He.lth lsrus..uibrrd Percentlgc iarpondentt Averag€ days ofsick h.vc ln a year

Asthma 39.6 t2

Resplratory infectlon 19.8 t2

Cough 19.8 08

Headache 04

Stress and BP 10.8 08

Skrn allergy 4.9 08

Total 100 08 days on awrage
Source: Primary Data

CommuteG r€po.ted d|at mailr issues for nhich tt€y ha\€ taken sick lear/e are respiratory

infection and asthma. The average da)rs of sick leate taken by the respordents for ffic-related healttl

isgues are 12 days in a year whidr coiJld lead to prod[tvity loss of Rs. 15, 52o/person p€r year. The

number of days of sick lealE bken also depends on Ule type of isgJes sufferEd due to b-affc

congestion, Evidently, cardbydscular issrig would lead to morE sick leave than other iscr6.

2.1, Pravanuva Marturu3

keventive measur€s are measures to a(id traffc-rdaH air pollutim o. U"avel m a congest€d route. It
may be in the form of di\€r,Son of route or shifting to less co{Eested mode. In this section, both

measures are considerd as fisr'entive measures and an effort is made to estimate their c!st. Th€

rauonale behind this estimate is: Crmmuters in Bengaluru Gported that tfrey prEfu bavdlirE in less

mngestd roads er€n if they havt to pay a toll arnount for at and some commuters nould pGfer $ifting
their transport mode to m€fo t-ains frcm bus or private vehides, In the first case, toll amont EEid by

commuteE is taken as an additonal cost due to b"affc congestion and in the s€cond case, difference in

the ticket fare amount compared to bus fard3 is taken as an additional cct of traffic coogestion,

Primary

D  ssuming the bus fare ls cdnpaGuwly d€aper than o6er mod6 d trango.t in $e dty.

! Though toll amolnt clifiers depeidlng oi d€ typ6 of t/ehldes, the m.ro. obrcdve oa the cstmatlon ls to k rovr

the use of toll ro.d by the type of dle.se.

Table 14: Pr€ventlvc l.le6iurG: Tollad Road lJi!ra

Di5€.se Typ€ 96 ol commutcrr urlng tollGd rord lylragc toll aftount p.r day" (in Ra.)

Asthma 31.57 175

Cough 57.8 r35

Headache 55.8 130

Back parn 55.8 110

Respiratory issues 47.36 91.25

Skess 47.36 91.25

Data
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A very low number of respondenb (6%) use the toll road for their daily commute and a

malority of $e toll road users are four-wheelers (60010) as dnving in the toll road is more convenient

and faster, Among the road users, those with issues like cough (57.8), headache and back pain (55'8o/o)

and respiratory infection (47.36%) would prefer the toll road. On an average, the toll paid by a

commuter is Rs. 125 per day which can be anaverage of Rs. 30, 000 per year/pe6on.

Tabla 15: P.eventlve i{6a5ure: Itletro Train Users

Oiaea3e Type
q6 of nctro

usel5r'
Distance

comlnuted

Amount paid for
metro tlcket

Additional cost of
traffic conqestion

(Rs/month l

Asthma 22 8.8 1110 110

Cou9h 22 I 1107 t07

Headache 33 9 1110 110

Back pain 29 72 125

Resplratory
40 12 1120 120

Stress/8P 55 1130 130

Source Pf,tnary Oala

Among the total public transport useIs in the sample, 18 p€r cent of commute6 are th€ metro

users. These commuters have shifted to metro tralns due to inconvenieoces faced due to traffic

congestion while travelling in bus or in their own vehide, Among the total metro us€rs in the sample, 58

per cent of the respoodents have shifted ftom bus to metro and reported that travelling in UE metro is

more convenient and faster Ulan bus travel, The rest (42%) of the respondents who shifted to metro

are o!,vners of private vehicles who reported that travelling in $eir own vehicle is stressful due to traffic

congestion.

In Table 15, meuo tsain users ha\€ been examined in terms of disease. To calculate the

preventive c6t, the difference b€tween the bus travel cost (average of Rs, 1000/month) and metro

travel cost is calculated (as a majority of commuters have shifted from bus to metro). On an average,

metro Eain users will bear an additional cost of Rs, 150/month as a prcventive expenditure. Hence,

annually, it would cost around Rs. 1800 per person. Furher on aveGge, the commuters would have to

bear an annual addltional cost of Rs. 31,800 which can be considered as preventive expenditure of

traffic congestion.

2.2. lrllugEdYc Mc.surt

Under mluqative meEsures, common measures adopted by the commuters are wearing masks, clos€d

helmets, dosing car windows, using ACs in car or opting for work from home. From the primary data,

we have mllected sle po6sible mitigative measures adopted by $e commuters in Ure city. It is observed

that 63 p€r cent of $e respondend5 who suffer from health issues wear face masks and closed

helmets to avc,id pollution due to traffic congestion. Among the car users,80 per cent of respondents

':s 
yo to total metro users

26 Two-wheeler users.
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close their car window and us€ AC to avoid the pollution whale tsa\€lling. Just eight per c€nt of Ele

respondenb prefer work from home to avoid trafnc congestion in the city. A mai)r issue faced in

measuring the mitigation cost is the monetary valt ation of these measurcs, Hence, the study has not

accounted for mitigative measurcs in the cost estimation.

Totel CoJt of Illncrs
The total cost of illness u/ould qJm up th€ direct and indirect cost of illn€ss.

Wof laa'' = DltGct Nt + Indltet Nt

The study has estimated tle c6t of illness by adding up the average cost of medication (Rs.

4,944 per year) and average loss of productivity (Rs. 15,520 per year) aM a\€rage pr€veotive measure

cost of Rs. 31, 800 per year. This can be summed up as Rs. 4,94 of darect cost and Rs. 47,320 of

indirect cost and a total of Rs. 52,254 per person/year is lost due to tr"dffic congestion, This is accounted

as an ar,/enEe of 1.17 per cent and 11.2 per cent of fi€ annual incom€ of th€ re$pndents respectively.

Conclusions
Being one of the dynamic cities of the world, Eengaluru city is inevitably cat ght in a gridlock of traffic

congestion. Usually, commuters in any city comdain abut ule long waiting times in tramc junctiorE or

dow movement of \€hid6, brrt ts€y often ignore the health imFcts of long e4losure to Uaffic

emissions. This stt,dy is no\€l in its approadr to estimate these co6ts and calls br urgent aftenuon ftom

the policy makers to address the issue of b"affic-related air pollutjon in the city.

Respirable Suspended Partjculate Matter (R.SPM), beirE the primary pollutant from vehicular

emissions, tends to ha\€ various lEalth ampacts rarEing ftom irritaDon in the eyes and throat to maFr

issues like respiratory infections and cardiovascular problems. Having established the concentr'dtion

rEponse function between t}€ tsaffc pollutants and health impact, the study estimated the economic

cost of morbldity using the Cost of llln€ss approadr, whidr actounted for appoximately 13 p€r cent of

the personal in€ome of commuters beirE lost due to traffc cmqestion.

These estimates call for immediate policl measur€s to impro!€ tie cih/s air quality level. The

increased affordability of automobiles (baded by easy finance facility) has imposed a huge health cost.

To curb this, there is a need to make public transpoft affordable and efficjent and in t]e meantim€

impose certain resfictions on the automobile finance fucility.
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App€ndk 1: CUSUtI T€n.nd €USUi{ ofSqu.r.3 Teat otARDL lrlodel

The stralght line represents critical bounds at 5 per cent significance level
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Appendir 3: zones and Jundlons in 8€ngaluru city

Zone No, tunct ont id.rrtlllad Sample collccted

1 CBD Corporation Circle, Hudson Circle, KR.ircle ro7

2 AdJacent CBD Trinlty Circle, Richmond Circle, Navarang Junction,
Okllouram Sional

106

3 lnner Periphery Magadl Road, Mehkn Circle, Sony World lunction, Silk Board 108

Perlphery BEL Circle, Hebbal Flyover, KR Puram lunctlon (lin Factory),
Marathhelli Bndo€ Slonel

106

Total 427

Source
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