


KALLAPPAN}IA AWADE JAWAHAR SHETKARI SAHAKARI SAKHAR KARKHAiIA LTD.,
Hupari-Yalgu d 41 6 203, Tat. : Hatkanangale, Dist. : Kolhapur (Maharashtra)

Phone (0230) 2450402to06 E-mail : kprjsssk@gmail.com Website : www.kallappannaawddelawaharsssk.com

Ref. No. MFG/ ETp t gg nO26 Date: -3o 10412026

To,
The Regional Officer,
MoEFCC; Western Region (WCZ),
Ground Floor, East Wing,
New Secretariat Building,
Givil Lines,
Nagpur,- 4/10001

sub: submission of six M_onthly Environment compliance report
foi period october 2o2s to March 2a26 rrri.r.t io-gen unit of
28.5 MW - M/s.Kailappanna Awade Jawahai shetkari
sahakari sakhar Karkhana Ltd., Hupari-yargud, Tar.:
Hatkanangale, Dist.: Kolhapur, Maharashira State.

Ref: Sgip-Tglfl^g!.t lr: (Ec) Letter No. ENV (Noc)
, zO0St1Sg1tCRZ24tTC-il dated 2T.OB.2OOT.

Dear Sir, :: '' r::'=r ': :.

This has reference to Environmental Clearance (EC) granted to our Co-gen Unitof 28'5 MW- M/s. K{tippanna Awade Jawahar silti;;ls;6rrlii S"rihar KarkhanaLtd., H upari-Yatg ud ;'Tat. : 

-H 
atkanan gate, O i.t., fiol nril;; MH;;;. hii; H;".

We are submitting a six monthly comptiance report for a period of october 2025 toMarch2026. ': - . .

We hope the details furnished by us are in accordance#ith your requirements.

Yours Faithfully,

|"o{,
(M.G.Joshi)

Managing Director

Encl. - As above



T

Gopv for information to:-

1. The lntegrated Regional Office,
MoEFCC; Western Region (WCZ),
Ground Floor, East Wing,
New $ecretariat Building,
Civil Lines,
Nagpur - 440001

Email - eccompliance-mh@qov. in
Eccompliance-mh@gov. i n

2. Sh. Pratik D. Bharane,

'scientist'F '

Central Pollution Control Board,
Pune.
Email - pratik.cpcb@gov.in

3. Member Secretary,
Maharashtra Pollution Control.Board,
Kalpataru Point, 3rd g 4th Floor,
Opp.Cine Planet,
Near Sion Circle, Sion (E),
Mumbai (Maharashtra) - 4OO 022.
Email- ms@mpcb.oov.in

4. Regional Officer,
Maharashtra Pollution Control Board,
Udyog Bhavan Building,

. Naer Collector Office,
Kolhapur- 416 002.

Email - rokolhapur@mpcb.qov. in
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File No:SIA/MH/THE/471641/2025
Government of India

Ministry of Environment, Forest and Climate Change
(Issued by the State Environment Impact Assessment Authority(SEIAA), 

MAHARASHTRA)

***

Dated 11/03/2026

To,

Manohar G Joshi
Jawahar Shetakari Sahakari Sakhar Karkhana Ltd.
Jawahar Shetkari Sahkari Sakhar Karkhana Ltd. Hupari, Tal- Hatkanagale,Dist- Kolhapur , 
KOLHAPUR, MAHARASHTRA, Kagal-Ichalkaranji Road, 416203
shitalchougule.jssskl@gmail.com

Subject: Grant of Transfer of Environmental Clearance (EC) to the project under the provision of the EIA 
Notification 2006 and as amended thereof regarding.

Sir/Madam,
This is in reference to your application submitted to SEIAA vide proposal number 
SIA/MH/THE/471641/2025 dated 11/03/2026 for grant of transfer of Environmental Clearance (EC) to 
the project under the provision of para 11 of the EIA Notification 2006-and as amended thereof.

2. The particulars of the proposal are as below :

(i) EC Identification No. EC24B0608MH5764984T

(ii) File No. SIA/MH/THE/471641/2025

(iii) Clearance Type Transfer of EC

(iv) Category B1

(v) Project/Activity Included Schedule No. 1(d) Thermal Power Plants

(vi) Name of Project

Transfer of Environmental Clearance from Jawahar 
Shetkari Sahakari Sakhar Karkhana Ltd. to 
Kallappanna Awade Jawahar Shetkari Sahakari 
Sakhar Karkhana Ltd.

(vii) Location of Project (District, State) KOLHAPUR, MAHARASHTRA

(viii) Issuing Authority SEIAA

(ix) EC Date 11/03/2026

(x) Details of Transferee

Kallappanna Awade Jawahar Shetakari Sahakari 
Sakhar Karkhana Ltd. located at Hupari, Tal- 
Hatkanagale,Dist- Kolhapur ,Kallappanna 
Awadenagar, Hupari-Yalgud, ,480,27,Kagal-
Ichalkaranji Road,416203

Jawahar Shetakari Sahakari Sakhar Karkhana Ltd., (xi) Details of Transferor
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Kallappanna Awadenagar,Hupari-
Yalgud,480,27,416203

Plot/Survey Khasra Nos.:
 

In view of the particulars given in the Para 1 above, the project proposal interalia including Form-7 were submitted to 
the SEIAA under the provision of Para 11 of the EIA notification 2006 and its subsequent amendments. Details in 
Form 7 can be accessed on PARIVESH portal by scanning the QR Code above and can also be accessed at click here.

1. 

The SEIAA has examined the requisite information/documents required for transfer of EC in accordance with the 
provisions contained in the Environment Impact Assessment (EIA) Notification, 2006 & further amendments thereto 
and hereby accords Transfer of EC dated Invalid date to Kallappanna Awade Jawahar Shetakari Sahakari Sakhar 
Karkhana Ltd. located at Hupari under the provisions of EIA Notification, 2006 and as amended thereof subject to 
compliance of EC conditions issued vide EC letter dated 11/03/2026.

2. 

The SEIAA may revoke or suspend the clearance, if implementation of any of the EC conditions is not satisfactory. 
The SEIAA reserves the right to stipulate additional conditions, if found necessary.

3. 

The PP is under obligation to implement commitments made in the Environment Management Plan, which forms part 
of this EC issued vide dated 11/03/2026.

4. 

This issue with the approval of the Competent Authority.5. 

Send Approval Copy To (In case of multiple use comma as separator)
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Cogen EC Compliance Report: 

Environmental Clearance 

Conditions 

Compliance towards the Conditions 

Stipulated 

SPECIFIC  CONDITIONS 

Condition No. I    

The Project Authority shall take 

adequate safety precautions in handling 

the raw materials, plant and machinery 

and the products of the processes so as 

to avoid any damage/ less of lie of 

property or environment. 

Condition No. II   

The Project Authority shall provide 

personal protective equipments; impart 

training and medical facilities to the 

workers handling the 

hazardous/dangerous raw materials, 

finished products or processes. 

Condition No. III    

M/s. Kallappanna Awade Jawahar Shetakari Sahakari Sakhar Karkhana Ltd.  
Located at, Tal.: Hatkanangale, dist.: Kolhapur Maharashtra 

Expansion of sugar cane Crushing Capacity from 5000 TCD to 7500 TCD & Co-generation 
from 24 MW to 28.5 MW 

 
Six Monthly Period: October 2025 to March 2026 

 

Adequate safety measures for handling the raw 

material, plant and machinery are taken. 

Employees are provided with PPEs kits. Bagasse 

which is used as fuel for boiler is transported to 

boiler through close conveyor belt. Moreover, 

Industry is following the safety measures during 

manufacturing process in material handling. 

Industry has installed &provided firefighting 

system infrastructure comprising of fire water 

lines, fire hydrants, fire tender, fire extinguishers 

etc. at all strategic & fire prone areas in the 

industry, bagasse yard, molasses storage section 

etc. The firefighting arrangements have been 

provided on site as per Factories Act. Regular 

firefighting mock drills are conducted to train 

workers for fire hazards. Latest mock drill was 

carried out dated on 06.09.2025.  Photographs of 

Firefighting system, Mock drill, Boiler interlocks 

is enclosed as Annexure - I. 

No hazardous chemicals are being used in the 

process. The workers engaged in handling 

operations are provided with necessary Personal 

Protective Equipment’s (PPEs) like safety helmet, 

shoes, goggles, face mask, dust mask, hand 

gloves, welder goggles, earmuffs, safety belts etc. 

Regular training is important for workers who are 

handling the hazardous / dangerous raw materials, 

finished products or processes etc. Moreover, 

annual health checkup of all workers is done 

through authorized and qualified doctor and 

records are maintained. Latest health checkup 

report dated 29.08.2025 which is valid up to 

28.08.2026  is enclosed as Annexure-II. 



The Project Authority shall prepare the 

on site disaster management plan and 

should submit to the Director, Industrial 

Safety and Health. The copies of which 

shall also be submitted to the District 

Collector, Local Authority, 

Maharashtra Pollution Control Board 

(MPCB) and the Environment 

Department, Government of 

Maharashtra. The Project Authority 

shall submit the information to the 

Director, Industrial Safety and Health 

for preparation of the off-site disaster 

management plan. The Project 

Authority should carry out periodical 

rehearsal of the on-site disaster 

management plan. 

Condition No. IV   

The Project Authority shall comply with 

all statutory requirements for safe 

transportation of raw materials/ finished 

products in case of trucks/tankers 

carrying hazardous raw material shall 

be washed and cleaned up within the 

plant premises, so as to ensure no 

pollution in the vicinity. 

Not applicable. Since electricity generated is 

directly fed to MSEB grid. 

Condition No. V   

The Project Authority shall be use 

cleaner technology for the 

manufacturing process and the clean 

fuel for the operations so as to reduce 

process waste, liquid effluents and 

gaseous emissions. 

In the Co-gen plant electricity is generated using 

steam from boiler. Bagasse is used as fuel for 

steam generation, which is one of the process 

waste of sugar factory. Moreover, excess 

condensate water from sugar factory is used in 

process. 

Condition No. VI    

The Project Authority shall treat the 

liquid effluents so as to conform to the 

standards prescribed by MPCB. The 

disposal of the treated effluent shall be 

in accordance with the conditions 

imposed by MPCB / GOM 

(Government of Maharashtra / 

Government of India). The continuous 

monitoring facility for the effluent 

should be provided by the project 

authority. If the effluent quality exceeds 

the standards at any time, the 

corresponding units of the plant which 

are contributing the excessive pollutant 

load shall be stopped from the 

Risk Assessment Report have already prepared 

for entire project complex. Therein, identification 

of hazard and migration measures have been 

suggested. Moreover, the fire hazard areas like 

bagasse storage yard, switch yard etc. have been 

provided with appropriate firefighting 

arrangement. Periodic mock drills are conducted 

for imparting training on handling hazardous 

situations and handling of firefighting 

equipments. Photographs of Firefighting system 

and latest Mock drill conducted on 06.09.2025  is 

enclosed as Annexure-I. 

The effluent generated from the Co-gen plant 

operation is forwarded to the sugar factory ETP. 

The same is treated in state of art effluent 

treatment plant. The treated effluent is used for 

gardening and the development of green belt in 

own factory premises. OCMS is installed for ETP. 

Moreover, STPs of capacity 100 KLPD and 50 

KLPD has been installed on-site for the treatment 

of domestic effluent. Flow sheet and Photographs 

of ETP as well as that of STP is enclosed as 

Annexure-III. 



operations till the quality of pollutant 

discharged from those units are brought 

down to the required level. Under no 

circumstances, the quality of the 

effluent shall exceed the limits 

mentioned in the consent letter. The 

Project Authority should draw water 

consumption plans and the time bound 

sincere efforts for the reductions of 

water consumption should be made. 

Condition No. VII   

In case of the treated effluent is 

proposed to the utilized for land 

irrigation / gardening on the land owned 

by the project Authority, the sufficient 

area should be earmarked for the same 

purpose in consultation with the 

Agriculture Department. Under no 

circumstances, such an effluent should 

be allowed to flow outside the premises 

of the project. During Monsoon on 

heavy rainfall period, if the treated 

effluent cannot be absorbed in the 

project land and there is likelihood of 

the effluent going into the nearby areas, 

the respective unit should be put out of 

operation immediately. For the purpose 

of effluent disposal, mechanical system 

(Sprinkler etc.) and shall make adequate 

arrangements for the storage of 

excessive effluent (impervious storage 

tank etc.) in consultation with MPCB. 

Condition No. VIII    

The Project Authority shall regularly 

and periodically undertake soil testing 

of land which are being used for the 

disposal of the effluent and shall also 

undertake periodical and regular testing 

of water sources in the vicinity of the 

project. 

The treated effluent from sugar factory ETP is 

used for gardening and development of green belt 

in own factory premises. Moreover, soil testing 

laboratory is established within plant premises 

and regular monitoring is being carried out. 

Condition No. IX   

No effluent is discharged outside industrial 

premises. The treated effluent is being recycled 

and use for gardening in premises. An online 

countinous monitoring system as well as a flow 

meter is provided for ETP. Moreover, impervious 

storage tank have been provided for the storage of 

treated effluent. Flow sheet and Photographs of 

ETP as well as that of STP is enclosed as 

Annexure-III. 



The Project Authority shall control the 

air emissions as per the standards 

prescribed by MPCB. No change in the 

design of stack and fuel mix be done 

without the permission of MPCB. 

Minimum number of air quality 

monitoring stations should be set up in 

consultation with MPCB in the plant 

and nearby areas. The air quality should 

be monitored on regular basis. All the 

stacks of the plant should be provided 

with the continuous stack monitoring 

equipment and stack emission levels 

shall be recorded and submitted to the 

MPCB as per their directives. 

Condition No. X    

The process emissions shall meet the 

standards prescribed by MPCB. At no 

time, the emissions should be beyond 

the standards. The respective units 

which exceed the standard should be put 

out of order immediately and should not 

be restarted until the control systems are 

rectified. 

Condition No. XI    

The solid waste shall be treated and 

disposed off as prescribed in the 

authorization certificate granted by 

MPCB in accordance with the 

Hazardous Waste (Handling and 

Management) Rules, 1989 (Wherever 

applicable). 

Hazardous waste in form of Used Oil is burnt in 

boiler along with bagasse. Moreover, Solids waste 

in form of boiler ash is given to farmers as Manure 

/ Brick Manufacturing. 

Condition No. XII   

The project Authority shall take 

precautions so as to reduce other types 

of environment problems like noise, 

odour, thermal/heat and radio activity 

etc. (if applicable). 

Major noise-generating sources are Boilers, 

Turbines, D.G. Set, etc. The overall noise level in 

around the plant area are maintained within the 

standards prescribed under the Environment 

(Protection) Act, 1986 Rules. Workers working in 

noisy area are provided with personal protective 

equipment’s such as earplug, earmuffs etc. The 

measures adopted under existing unit for 

controlling the same are proper housekeeping, 

sludge management in biological ETP units, 

steaming of major pipe lines, regular use of 

bleaching powder in the drains, efficient handling, 

prompt & proper disposal of pressmud. No any 

radioactive substances are used in Co-gen plant.  

Condition No. XIII    

ESPs as APC are provided followed by stack 

height of 75M (common for 90 TPH and 20 TPH) 

& 72M for 75 TPH boiler to control particulate 

matter and Gaseous pollutants. As per latest 

guidelines of CPCB, an online monitoring system 

(OCMS) has been installed for boiler. Moreover, 

industry conducts selfmonitoring w.r.t. Ambient 

Air, Stack Emissions, Noise as well as analysis of 

untreated and treated effluent on monthly basis. 

The same is done through an NABL approved 

laboratory. The AAQ locations are selected in 

upwind and downwind directions. The report as 

well as OCMS Photographs of the same are 

enclosed as Annexure-IV. . 

The condition is being followed. As per latest 

guidelines of CPCB, online monitoring systems 

(OCMS) have been installed for boiler. Moreover, 

industry conducts self-monitoring w.r.t. Ambient 

Air, Stack Emissions, Noise as well as analysis of 

untreated and treated effluent on monthly basis. 

The same is done through an NABL approved 

laboratory. The report of the same are enclosed as 

Annexure-V. 



The Project Authority shall set up 

environment management cell with 

suitably qualified staff, to carry out 

various functions of the environment 

management. The Environment 

Management Plan should be prepared 

by the project authority shall also 

earmarked submitted to MPCB. The 

project Authority shall also earmarked 

funds for the Environment Management 

Cell and same shall not be diverted for 

any other purpose. The Project 

Authority shall prepare environment 

statement every year and copy of the 

same should be submitted to the MPCB. 

Condition No. XIV   

The cases of any 

disaster/accident/mishap due to 

handling raw materials, process, plant 

and machinery or finished products, the 

Project Authority shall be personally, 

jointly and severally be responsible for 

the event. 

Noted. 

Condition No. XV   

Tree plantation programs should be 

undertaken at the rate of not less than 

2500 trees per ha on the factory land, in 

consultation with the Forest Department 

of the state Government and MPCB.  

Condition No. XVI   

This environment clearance is not 

transferable and shall lapse after a 

period of 2 years from the date on which 

the clearance is given, unless the 

intended development is commenced 

before the expiry of the period. 

The Condition is followed by industry. 

Condition No. XVII   

The industry has an Environmental Management 

Cell (EMC) functioning. Members of the EMC 

are well qualified and experienced in their 

concerned fields. A separate Environment 

Management cell is already established. Structure 

of EMC is enclosed as Annexure-VI. . 

Total Plot area of JSSSKL is 99.57 Ha. Industry 

has developed a green belt on area of 39.9 Ha. 

This comes to about 40% of total plot area. Total 

70,834 Nos. of trees have been planted in the 

factory premises. Which includes evergreen & 

pollution resistant species like Silver Oak, Rain 

tree, Neem, Suru, Saag etc have been planted. 

Avenue plantation, shelter belt plantation, mass 

plantation& pocket plantation has been done on 

site. Details and Photographs of the Green belt is 

enclosed as Annexure-VII.  



The Project Authority must strictly 

adhere to the stipulations made by 

MPCB/ Government of Maharashtra/ 

Government of India. The Project 

Authority shall submit the compliance 

report regarding conditions imposed by 

MPCB/ Government of Maharashtra 

(Environment Department)/ 

Government of India before 

commencement of production/activity. 

Industry is strictly following all the stipulations 

made by the Central Pollution Control Board 

(CPCB) as well as Maharashtra State Pollution 

Control Board (MPCB). 

Condition No. XVIII   

The Company should use treated 

effluent for afforestation and create a 

green belt around the factory premises 

with necessary fencing around it. 

Effluent is treated in existing sugar factory ETP. 

Treated effluent is used for gardening and the 

development of Green belt purposes in the 

industrial premises. 

 



Photographs of firefighting arrangements 

Equinox
Typewritten text
Annexure  I - Photographs of fire fighting system and Mock drill
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Photographs of Mock Drills
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Boiler Interlock 

Fuel Handling System:- 

1) Excess Bagasse Carrier stopped or tripped then MBC, CCSC and RBC tripped.
2) MBC stopped or tripped then CCSC and RBC tripped.
3) CCSC stopped or tripped then RBC tripped.
4) Pole cord switch or belt swa switch act then RBC tripped.

Ash Handling System:- 

1) Ash Belt elevator stopped or tripped then all ash belt conveyer and ESP and APH RAV tripped.

FAN Interlock System:- 

1) ID FAN stopped or tripped then FD FAN,  SA FAN and fuel handling System are tripped.
2) FD FAN stopped or tripped then SA FAN and fuel handling System are tripped.
3) SA FAN stopped or tripped then fuel handlings System are tripped.

Drum Level Interlock:- 

1) Drum level greater than 80% or less than 20% then FD Fan tripped.

Bagasse Feeder interlocks:- 

1) Screw feeder stopped or tripped then bagasse feeder tripped.
2) SA FAN air pressure for fuel feeding less than 350 mmWc or both SA Fan stopped or tripped.

Feed Pump Interlock :- 

1) Deareator  level less than 30% or suction pressure less than 1kg/cm2 or suction valve close or in
between feedback or  motor bearing temperature 90 0 C or winding temperature greater than
110 0 C or feed pump cooling water pressure less than 2 kg/cm2 . All any above conditions or any
one of above conditions occur then feed pump tripped.

ESP Interlock System:- 

1) Any of ESP RAV stopped or purge air blower stopped or tripped or ESP inlet flue gas
temperature less than  130 0 C or ESP hopper level hi hi alarm then  ESP TRCC tripped.
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Boiler Alarm 

1) ID, FD, SA and  BFW bearing temperature greater than 80 0 C .
2) ID, FD, SA and  BFW winding temperature greater than 90 0 C .
3) Fuel feeding air pressure for bagasse less than 450 mmWc.
4) ESP inlet Temperature  140 0 C .
5) Main steam pressure less than  80 kg/cm2 .
6) Main steam Temperature  500 0 C .
7) Main steam pressure greater  than  90 kg/cm2 .
8) Main steam Temperature  529 0 C .
9) Deareator  level less than 60%
10) Deareator  level greater than 90%
11) Deareator  Temperature less than 105 0 C .
12) Deareator  Temperature greater than 112 0 C .

Turbine Interlock System 

Turbine Tripping Interlock:- 

1) Lube oil pressure less than 1.8 kg/cm2.

2) Control oil pressure less than 7.8 kg/cm2.

3) Oil tank level less than 36.5%.
4) Turbine inlet pressure less than 41.5 kg/cm2.

5) Turbine inlet temperature less than 485 0 C.
6) Turbine inlet pressure greater than 99 kg/cm2.

7) Turbine inlet temperature greater than 543 0 C.
8) Exhaust steam temperature less than 1200 C.
9) Exhaust steam Temp. between 105 0 C and 120 0 C. more than 1hr.
10) Exhaust steam pressure less than -0.763 kg/cm2.

11) Hotwell level greater than 92.5%.
12) OHT level less than 94%.
13) Turbine no load more than 1hr.

Pressure Timer:- 

Timer  T1: 

TG inlet pressure in between 87.12 kg/cm2.  And 99.56 kg/cm2.   Then timer start for counting  12 
hr (paused  timer). After completion 12 hr then turbine trip. 

Timer  T2: 

Turbine running time 1year after that turbine Trip. 
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Temperature Timer: 
Timer T1 (Retentive Timer): 

TG inlet Temp. in Between 523 0 C to 529 0 C then timer start counting 16 day 16 hr (paused 
timer) after completion 16 day 16 hr then turbine trip. 

Timer  T2 (Retentive Timer): 

Turbine running time 1year after that turbine Trip. 

Timer T3 (Retentive Timer): 

TG inlet Temp. in Between 529 0 C to 543 0 C then timer start counting 3 day 8 hr (paused timer) 
after completion 3 day 8 hr then turbine trip. 

Timer  T1: 

TG inlet Temp. in Between 529 0 C to 543 0 C continuously  timer start for 15 min (reset timer) 
after completion 15 min then turbine trip. 

Vibration Alarm and Trip Condition(Turbine, gearbox and Alternator):- 

SR 
NO 

TAG Service Name Alarm 
H 

Trip 
HH 

Alarm 
L 

Alarm 
LL 

1 ZI-801 Axial Displacement 0.4 mm 0.6 mm -0.4mm -0.6mm 
2 ZI-802 Axial Displacement 0.4 mm 0.6 mm -0.4mm -0.6mm 
3 YI-801 Turbine Front Bearing Vibration X-axis 76 µ 99 µ 
4 YI-802 Turbine Front Bearing Vibration Y-axis 76 µ 99 µ 
5 YI-803 Turbine Rear Bearing Vibration X-axis 76 µ 99 µ 
6 YI-804 Turbine Rear Bearing Vibration Y-axis 76 µ 99 µ 
7 YI-805 GB High Speed DE Vibration X-axis 65 µ 125 µ 
8 YI-806 GB High Speed DE Vibration Y-axis 65 µ 125 µ 
9 YI-807 GB High Speed NDE Vibration X-axis 65 µ 125 µ 

10 YI-808 GB High Speed NDE Vibration Y-axis 65 µ 125 µ 
11 YI-809 GB Low Speed NDE Vibration X-axis 90 µ 150 µ 
12 YI-810 GB Low Speed NDE Vibration Y-axis 90 µ 150 µ 
13 YI-811 GB Low Speed DE Vibration X-axis 90 µ 150 µ 
14 YI-812 GB Low Speed DE Vibration Y-axis 90 µ 150 µ 
15 YI-813 Alternator Front Vibration X-axis 178 µ 232 µ 
16 YI-814 Alternator Front Vibration Y-axis 178 µ 232 µ 
17 YI-816 Alternator Rear  Vibration X-axis 178 µ 232 µ 
18 YI-817 Alternator Rear  Vibration Y-axis 178 µ 232 µ 
19 - Exciter Field Volt 200 V 200 V 
20 - Exciter Field Current 25  A 25 A 
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Bearing Temperature, Alarm and Trip Condition(Turbine, gearbox):- 

SR 
NO 

SENSOR ALARM TRIP 

1 Turbine Thrust active top bearing Temp. 95 0C. 100 0C. 
2 Turbine Thrust non active top bearing Temp. 95 0C. 100 0C. 
3 Turbine Front Bearing Temp. 110 0C. 120 0C. 
4 Turbine Rear Bearing Temp. 110 0C. 120 0C. 
5 Turbine active bearing Bottom Temp. 95 0C. 100 0C. 
6 Turbine non active bearing Bottom Temp. 95 0C. 100 0C. 
7 Gear box High speed front bearing Temp. 100 0C. 107  0C. 
8 Gear box High speed rear bearing Temp. 100 0C. 107  0C. 
9 Gear box low speed front bearing Temp. 85 0C. 90 0C. 

10 Gear box low speed rear  bearing Temp. 85 0C. 90 0C. 

Bearing Temperature, Alarm and Trip Condition(Alternator):- 

SR 
NO 

SENSOR ALARM TRIP 

1 Alternator Front Bearing Temp. 85 0C. 95 0C. 
2 Alternator Rear Bearing Temp. 85 0C. 95 0C. 
3 Alternator Winding Temp. (U1) 125 0C. 130 0C. 
4 Alternator Winding Temp. (V1) 125 0C. 130 0C. 
5 Alternator Winding Temp. (W1) 125 0C. 130 0C. 
6 Alternator Winding Temp. (U2) 125 0C. 130 0C. 
7 Alternator Winding Temp. (V2) 125 0C. 130 0C. 
8 Alternator Winding Temp. (W2) 125 0C. 130 0C. 
9 Inlet air Temp.-1 (Not Trip) 50 0C. 55 0C. 

10 Outlet air Temp.-1 (Not Trip) 80 0C. 85 0C. 
11 Inlet air Temp.-2 (Not Trip) 50 0C. 55 0C. 
12 Outlet air Temp.-2 (Not Trip) 80 0C. 85 0C. 
13 Alternator Core-1 Temp. 125 0C. 130 0C. 
14 Alternator Core-2 Temp. 125 0C. 130 0C. 
15 Alternator Core-3 Temp. 125 0C. 130 0C. 
16 Exciter Field Temp. 125 0C. 130 0C. 

CEP Interlock System:- 
1) Condensate discharge header pressure  less than 3.5 kg/cm2  then CEP auto start.
2) Hotwell level Greater  84.40% then auto start.
3) Hotwell level less than 20% then CEP Pump tripped.

Barring Gear Motor Interlock System:- 
1) Lube oil pressure greater than 1.95 kg/cm2 then barring gear motor start permissive.
2) Turbine RPM less than 250 RPM then barring gear motor start permissive.
3) EOP ready or HOT level greater than 94% barring gear motor start permissive.
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4) Turbine speed greater than 350 RPM then barring gear motor auto stopped.

Hood Spray Valve Interlock System:- 
1) Exhaust temperature greater than 80 0 C then auto open valve.
2) Exhaust temperature less than 55 0 C then auto close valve.
3) Hood spray valve continuously 1 hr open then auto valve closed.

Vacuum  Breaker Valve Interlock System:- 
1) Lube oil header pressure less 1.95  kg/cm2  then auto open.
2) Generator differential relay operated than auto open.
3) Turbine rotor axial movement hi hi.
4) Turbine RPM less than 70% then open.

Turbine Extraction QCNRV Interlock System:- 
1) Active Power  greater than 6.6 MW then valve open permissive.
2) Active Power less than 5.5 MW then valve auto closed.
3) Turbine Trip then valve auto closed.

Turbine Bleed QCNRV (MP Process) Interlock System:- 
1) TG inlet Steam flow greater than 40 TPH then open permissive.
2) TG inlet Steam flow less than 35 TPH then valve auto closed.
3) Turbine Trip then valve auto closed.

Wonder Bleed Control Valve 101 Interlock System:- 
1) TG Steam Flow greater than 40 TPH then valve open permissive.
2) TG Steam Flow less than 35 TPH then valve auto closed.
3) TG Steam Flow greater than 65 TPH then valve auto closed slowly and wonder valve 102

slowly simultaneously opened.
4) Turbine Trip then valve auto closed.

Wonder Bleed Control Valve 102 Interlock System:- 
1) TG Steam Flow greater than 65 TPH then valve open permissive.
2) TG Steam Flow less than 60 TPH then valve auto closed.
3) TG Steam Flow greater than 60 TPH then valve auto closed slowly and wonder valve 101

slowly simultaneously opened.
4) Turbine Trip then valve auto closed.
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Turbine Bleed QCNRV (HP Heater ) Interlock System:- 
1) TG inlet Steam flow greater than 40 TPH then open permissive.
2) TG inlet Steam flow less than 35 TPH then valve auto closed.
3) Turbine Trip then valve auto closed.
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No Parameter Inlet Outlet

1 pH 5-6 7-8

2 COD 2000-2500 < 250

3 BOD 1000-1500 <100

4 TDS 1800-2200 <2100

5 SS 250-300 <100

All parameters except pH are in mg/lit.

Sugar Factory ETP

Bar Screen

10 x 3 x 2.5 M

O & G Separator

(16 x 6 x 2.75 M)

Settling Tank

9.2 x 9.2 x 3 M

Equalization Tank

17.5 x 11.5 x 3 M

Anaerobic 

Digester –I

UASBR

11 M Ø x 

7.5 SWD

Anaerobic 

Digester –II

UASBR

18 M Ø x 9.5 

SWD

Degasifier Tank

(6.5 x 7 x 4 M)

Sludge 

Separator

(8.5 x 7 x 4M)

Pre-aeration 

Tank

(6.5 x 7 x 4M)

Diffused Aerator - I 

(23 x 11.5 x 4M)

Diffused Aerator - II 

(23 x 12 x 4M)

Sec. 

Clarifier -I

(10 Ø x3M 

SWD)

Sec. 

Clarifier -II

(14 M Ø x 

3.5 M SWD)

Effluent 

1430 M3/D

Storage Tank

(5.2 x 3 x 3 M)

Treated Water 

Sump – 2 Nos.

(10 x 4 x 2.5M)

Greenbelt of 

Industry 

Sludge Drying Beds (4 Nos.)

(12 x 10 M)

PSF ACF ACF

PSF ACF ACF

Equinox
Typewritten text
.Annexure III -Photographs of ETP  and STP



Floating Aerator

Sludge Separator Tank Diffused Aeration Tank
2

Oil Skimmer Unit 

Photographs of Sugar Factory ETP



Secondary Clarifier

Treated Water Outlet Tank

Sludge Drying Bed

Sugar Factory ETP

New Equalization Tank



OCMS (Sensor)

Flow Meter on Treated Effluent Pipe 
OCMS (Analyzer)

4

Photographs of Sugar Factory ETP

Sand & Activated Carbon Filters



Sewage Treatment Plant 

No Parameter Unit Inlet Outlet

1 pH --- 6.0 – 8.5 6.0 – 8.5

2 COD mg/lit 400 – 500 < 50

3 BOD mg/lit 250 – 300 < 10 

4 TSS mg/lit 150 - 250 < 30

5 O & G mg/lit 20 - 30 < 10

� Expeditious treatment; easy maintenance

� Energy-saving

� Most updated automated manufacturing technology

� Stable high-quality FRP material

Inlet

150  M3/Day Equalization 

Tank

(4 X 4 X 2 M)

Sedimentation & 

Separation 

Chamber 

(2 M3)

To Reuse

O & G 

Chamber

(2 X 1.5 X 1 M) 

Moving Bed 

Chamber 

(2.5 M3)

Sedimentation 

Chamber 

(1.3 M3)

Disinfection 

Chamber 

(0.06 M3)

Anaerobic Contact 

Media Chamber

(2.7 M3)

Bar Screen 

Chamber

(2 X 1.5 X 1 M) 

Treated Water Tank

(3 X 3 X 2 M3)

Recirculation Line

Pump



6

Johkasou STP Treatment Process

Unit MOC Process Description 

Separation & Sedimentation Chamber FRP Suspended Solids (SS) are separated.

Anaerobic Chamber FRP
Organic matters are anaerobically 

decomposed. 

Moving Bed Chamber FRP BOD content reduced by continuous aeration.

Sedimentation Chamber FRP
SS are settled and clear treated water is 

obtained.

Disinfection Chamber FRP
Treated Water is disinfected by Disinfection 

agent.

Sludge Re-circulation Arrangement -

Sludge from 2nd Sedimentation Chamber is 

recirculated to the 1st Sedimentation 

Chamber.

• Technology approved by 

National Jal Jeevan 

Mission.

• Technology Approved by 

CII (Confederation of 

Indian Industry)

• No COVID-19 Trace 

observed in outlet water

Technological Frame Work



Photographs of STP



Online Monitoring System Boiler Ash Handling System 

5
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Annexure IV -OCMS Photographs AAQM Monitoring 
Report
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OCMS (Sensor)

Flow Meter on Treated Effluent Pipe 

OCMS (Analyzer)

6

OCMS for Sugar Factory ETP



ESP for 20 & 90 TPH Boiler Capacity ESP for 75 TPH Boiler Capacity 

7
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Annexure V- All Monitoring Reports Air, Stack, Noise Water, ETP STP,
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Existing Green Belt
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Annexure VII - Green belt Photographs 
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Existing Green Belt
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Existing Green Belt
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Existing Green Belt
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Existing Green Belt
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KALLAPPANNA AWADE JAWAHAR SHETKARI SAHAKARI SAKHAR KARKHANA LTD.,

Hupari -Yalgud,4 1 6203, Tal-Hatkanangale, Dist- Kolhapur. (Maharastra)

Date: 31t0312026

Karkhana site Tree Plantation Details

Sr.No Particulars Nos of Tree
A Fruit Plant
1. Coconut 603
2. Mango. 350
3. Chikku 156

Total 1109
B Forest Tree
1. Rain Tree 3700
2. Cassia 1752
3. Chinch 78
4. Kadaumb 17

5. Subabhul 830
6, Badam 46
7. Saptparni 32
8. Chandan 45
9. sag 14
10. Suru 1000
11. Nimb & Others 3798
12. Tubobia 12
13. Palas 14
14. Gorham Chinch 558
15. Silver Oak 2000
16. Spathodia 36
17. Wad 70
18. Pimpal 125
19. Nile Mohar 42
20. Bahawa 140
21. Gulmohar 409
22. Kanchan 133
23. Nilqiri 3930
24. Umber 62
25. Phanas 15
26. Bel 05
27. Australian babul 300
30. Gul bhendi 507
31. Karani 2839
32. Jambhul 100
33. Paletoforum 250
34. Bambu 30634
35 Katesawar 320

Total 53843

--2--



--2--

Sr.No Particulars Nos of Plant
c Decorative Tree
1. Bottal Palm 90
2. Ashoka 703
3. Dsia 10
4. Ficus 82
5. Eqganwel 1440
6. Exora 21
7. elqpha 53
8. Areka Palm 4316
9. Konokarpus 925

Total 7640
D Flower Tree
1. Rose 200
2. Other Flower Tree 4726:J. Pots Tree 306
4. Kaneri 2670
5. Shankasur 340

Total 8242

Total Summary of tree plantation-

Decorative Tree

Total Tree Plantation

@dadl
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Preamble  

Green Cover is nothing but the above ground biomass in the form of vegetation at any area. 

Trees are amongst the most significant element of any landscape, both due to biomass and 

diversity and are important sinks for atmospheric carbon i.e., carbon dioxide, since 50% of 

their standing biomass is carbon itself. Industrial advancement has resulted in the emission 

of carbon in the ecosystem and there is an urgent need to address environmental issues 

related to them. Therefore, green belts are recommended for containment of air pollution 

in human environment, especially in Industrial and urban areas. Green belt as a back-up to 

technological pollution abatement measures, could substantially reduce pollution hazard; 

where green plants form a surface capable of sorbing air pollutants and forming sinks for 

pollutants. Leaves with their vast area in a tree crown, sorbs pollutants on their surface and 

often incorporate in metabolic stream, thus effectively reduce their concentrations in the 

ambient air and the air gets purified. Plants grown in such a way as to function as pollutant 

sinks especially carbon sequesters, are collectively referred to as green belts.  

Tree Crown or Canopy, is the proportion of the area covered by the vertical projection of 

the tree crowns. In biology, the canopy is the aboveground portion of a tree, plant or crop, 

formed by the collection of individual crowns. Canopy cover is the layer formed by the 

branches and crowns of plants or trees. The cover can be continuous, as in primary forests, 

or discontinuous; with gaps, as in orchards. Canopy cover is measured as the proportion of a 

fixed area of the ground covered by tree crowns. The canopy cover will be determined by 

the tree species, as they have different crown sizes, shapes, and heights.  

Early observations of canopies were made from the ground using binoculars or by examining 

fallen material. In some cases, unconventional methods such as chairs suspended on vines 

or hot-air dirigibles were used. Further, adapted mountaineering gear, has made canopy 

observation significantly easier and more accurate, allowed for longer and more 

collaborative work, and broadened the scope of canopy study. Now, the modern technology 

and instruments has made the measurements in the field easy and are affordable, portable, 

and handheld. There are many methods to measure canopy cover and accurate mapping 

and monitoring canopy cover using Drone Survey data is the best alternative way for 

satellite data. Drone photography and digital analysis uses the fisheye lens approach and 



produces the most accurate measurements. It is suitable for tree level measurements of 

crown architecture, dimensions and density. Canopy cover density classes maps are the 

area-based parameter where the percentage of canopy cover of trees were computed 

based on the crown area of trees within the industrial plot area.  

In most cases, field measurements by ‘Tree Census’ are needed for testing and validating all 

remote sensing methods and it is the only way to define more accurate vertical projection 

of a tree. Tree Census technique includes individual count of a tree and documentation of 

the basal area through girth or diameter at breast level, tree height and canopy diameter 

along with the species name. Carbon sequestration estimation is the main purpose of the 

measurement of green cover. With the help of statistical models and respective ratios and 

conversion factors, one can derive the biomass of a tree, current sequestered carbon and 

future potential, which is the main purpose to develop a green belt around any industrial 

complex. A plant, by habit, having woody stem or trunk with minimum girth of 10 cm at 

chest level and has a height of 2 m above the ground level. For better preservation, 

protection and plantation of trees, a census of trees should be carried out once in every five 

years in urban areas and apparently it should be more frequent in case of industrial areas.  

Green Cover Measurement through Canopy Mapping & Tree Census acts as an indicator of 

following factors for both natural as well as cultivated vegetation.  

 The green cover is dependent on the health of a tree, vegetation diversity, nutrition, 

water access, soil characteristics, diseases, pest infestations and stress.  

 The efficiency of fertilization, irrigation, and pruning methods affect the canopy cover 

and biomass of tree, so its measurement sheds light on these factors as well.  

 Canopy cover is also used to study the effects of pollution hazards, fire & microclimate.  

The present report is a brief summarisation of a ‘Green Cover Assessment’ of industrial 

campus of M/s. Jawahar Shetakari Sahakari Sakhar Karkhana Ltd. (JSSSKL), Kolhapur, 

through ‘Canopy Mapping and Tree Census’ study. The key purpose of this study is to 

estimate the current status of existing greenbelt, which will help to plan the proposed 

greenbelt development and its comprehensive management program.   

 



Material & Methodology  

Study Area: The project site of M/s Jawahar Shetkari Sahakari Sakhar Karkhana Limited 

(JSSSKL), is located at Shri Kallappanna Awade nagar, Hupari-Yalgud, Tal.-Hatkanangale, 

Dist.-Kolhapur, Maharashtra. It is around 30 km from Kolhapur city. It is an industrial 

complex of sugar factory with capacity 16,000 TPD, 28.5 MW Co-gen plant and proposed 

100 KLPD Distillery. The total area of the industry is 99.57 Ha. Geographical location of the 

site is 74°24'14.27” E longitude and 16°36'15.45"N latitude and 587 M above MSL.  

Fig 1 Location Map of the JSSSKL  

 

Fig 2 Google Earth Map of the JSSSKL 

 



Methodology: Aerial imagery provides spectral (colour) information that allows trees to be 

distinguished from objects such as buildings and roads. Initially, a GIS base map and 

shapefile were prepared using the KML and plot layout of the industry. This map is used to 

set the Area of Interest (AOI) for the drone survey so it gives clarity and accuracy at the time 

of field work.  

DJI's advanced technology Drone ‘KAMBILL-DJI-INSPIRE-1 - Remotely Controlled Aircraft 

with X3 Camera’ was used for the survey. The camera of the drone can take composite 

image with three bands along with digital elevation details and laser cloud points. 

Multispectral imaging sensors captures red, green, and blue (RGB) spectral information 

which is useful for image classification and to estimate vegetation canopy cover. The drone 

survey was carried out on 8th August 2023. The drone can fly at a constant level up to the 

height of 150 m. Since the chimney height is about 80 m, the drone survey was carried out 

at a constant level of 100 m above ground level. Differential GPS system ‘KAM-DGPS Base 

Station’ was fitted at centre of plot area and the geographical coordinates of the area was 

obtained. Coordinates of the DGPS point are - Latitude: 16o 36’ 20.03” N, Longitude:  74o 24’ 

12.86” E and Ground level: 587.8 m w.r.t MSL.  

Fig 3 The Image of the Drone and DGPS used for the Canopy Survey  

  

The data captured by the drone was downloaded, checked for clarity and accuracy and 

further processed using Pix4D software. An ortho-mosaic image was created using the 

drone data. A Digital Elevation Model was produced using ArcGIS software. ArcGIS 

generates Canopy map using the above processed data. Classification process and area 

computation of the canopy image was done using ERDAS software.  



Standard ‘Normalized Difference Vegetation Index (NDVI) technique’ is used to measure the 

vegetation cover at study area. The difference between near-infrared (which vegetation 

strongly reflects) and red light (which vegetation absorbs) quantifies the vegetation cover. 

NDVI uses the NIR and red channels in its formulation. Normally, Healthy vegetation 

(chlorophyll) reflects more near-infrared (NIR) and green light compared to other 

wavelengths, but it absorbs more red and blue light. If you have low reflectance (or low 

values) in the red channel and high reflectance in the NIR channel, this will yield a high NDVI 

value and vice versa. When you have high NDVI values, you have healthier vegetation. 

When you have low NDVI, you have less or no vegetation.  

Fig 4 High and Low Reflectance of NIR and VR Lights 

  

Since trees and shrubs can appear spectrally similar or be obscured by shadow, tree census 

was carried out to enhance the accuracy of tree mapping, providing more precise data 

including tree count, size, and species distribution. Attempt was made to count all the 

possible trees from the study area. Some inaccessible locations on project site were 

surveyed by using strategic representative belt transects and the data was extrapolated to 

the areas where it was not possible to reach. Most of the tree species encountered were 

identified on field on the basis of their morphological characters - shape, size, arrangement, 

texture, odour and colour of bark, leaves, flower and fruit. The Height and Girth of tree gives 

the volume of the tree. By using specific wood density and ratio factors for carbon and 

oxygen, total biomass, carbon stock, sequestrated carbon and released oxygen by these 

trees were calculated.  

 



Observations & Results  

Ortho-Rectified Composite Image of industry plant area was created with three bands, i.e., 

Red, Blue and Green. The composite image shows very clear patterns of green belt area 

along with the industrial plant buildings, grass lands and open areas. When you receive an 

unrectified image, there is distortion across the image caused by distortions from the sensor 

and the earth's terrain. After imagery has been orthorectified, it can be used within a GIS 

software and can be accurately overlaid with other data layers.  

Fig 5 Ortho-Rectified Composite Image of the JSSSKL   

 

The image has been processed to apply corrections for optical distortions from the sensor 

system, and apparent changes in the position of ground objects caused by the perspective 

of the sensor view angle and ground terrain. This ortho-rectified composite image is 

accurately georeferenced and further used to generate the canopy map of the area. The 

NDVI technique was systematically adopted to create the vegetation canopy map from the 

ortho rectified composite image.  

Although there are several vegetation indices, one of the most widely used is the 

Normalized Difference Vegetation Index (NDVI). Areas of barren rock, sand, or snow usually 

show very low NDVI values (for example, 0.1 or less). Sparse vegetation such as shrubs and 



grasslands or senescing crops may result in moderate NDVI values (approximately 0.2 to 

0.5). High NDVI values (approximately 0.6 to 0.9) correspond to dense vegetation.  

Fig 6 Canopy Map with Classification Area details of the JSSSKL  

 

The above canopy map shows four types of classes: 1) Tree canopy area, 2) Plant area, 3) 

Open Ground and 4) Grass land. The index count and area of each class were computed in 

GIS software.  

Table 1 Index Count and Area of the Four Classes by NDVI Technique  

Sr. No. Class Count Area in Ha 

1 Tree Canopy 200668369 43.45 

2 Construction Area 93349881 20.21 

3 Open Ground 110219681 23.86 

4 Grass Land 55761728 12.05 

 Total  99.57 

The table shows that out of the total area of 99.57 Ha of the four classes, tree canopy is 

43.45 Ha, construction area is 20.21 Ha, open ground is 23.86 Ha and grass land is 12.05 Ha. 



Therefore, the percentage of tree cover is 43.64%. The canopy map was validated with the 

composite image and found to be accurate as shown below.  

Fig 7 The Image Validation of the Canopy Map of JSSSKL 

 

Grass lands are not included in the tree canopy area. The trees include in the above-

mentioned canopy area are from height 1 m to 20 m. four groups were made as per the 

height of the trees and canopy area of each group is calculated.  

Table 2 Height wise canopy area of the trees in JSSSKL  

Height of Tree in M Canopy Area of 

Trees in Sq. M 

Proportion with 

Total Canopy Area 

1 m to 5 m 44,890 10% 

5 m to 10 m 79,299 18%  

10 m to 15 m 1,63,800 38% 

15 m to 20 m 1,46,461 34% 

Total 4,34,450 Sqm 100% 

The table shows that major proportion of the canopy area is of good height which indicates 

that the green belt developed at industry is in healthy condition. Here, some shrubs and 

bushes were also encompassed in the canopy cover. The tree census data further elaborates 

the status of the existing green belt at JSSSKL.  

Fig 8 Plot Layout of the integrated complex of JSSSKL 



 

The total plot area of 99.57 Ha was surveyed for the green cover inventory. Total 69,279 

numbers of trees with more than 10 cm girth and height more than 4 ft have been 

enumerated. About 41 species have been identified during the census. It shows a rich 

diversity on the project complex.  

Total biomass: Biomass, in ecology, is the mass of living biological organisms in a given area 

or ecosystem at a given time. Biomass can refer to species biomass, which is the mass of 

one or more species, or to community biomass, which is the mass of all species in the 

community. It can include microorganisms, plants or animals. The mass can be expressed as 

the average mass per unit area, or as the total mass in the community. 43,606.5 tons of 

total biomass of woody vegetation have been recorded, during the current tree census. 

Carbon stock: Forests and trees act as natural carbon stores, but this carbon is released 

when the trees are felled and the area deforested. The amount of carbon stored within an 

area of land varies according to the type of vegetation cover. 747.74 tons of total carbon 

stock is present at the project complex.  

Carbon Sequestration (C. S.): Carbon sequestration describes long-term storage of carbon 

dioxide or other forms of carbon to either mitigate or defer global warming and avoid dangerous 

http://en.wikipedia.org/wiki/Carbon_dioxide
http://en.wikipedia.org/wiki/Carbon_dioxide
http://en.wikipedia.org/wiki/Carbon
http://en.wikipedia.org/wiki/Mitigation_of_global_warming
http://en.wikipedia.org/wiki/Avoiding_dangerous_climate_change


climate change. It has been proposed as a way to slow the atmospheric and marine 

accumulation of greenhouse gases, which are released by burning fossil fuels. Vegetation 

carbon pool having the potential of 560 Pg (Pg: Petagram= billion ton) of carbon storage 

globally. In the current study the focus is given on the assessment of existing carbon stock 

stored in JSSSKL in the form of woody vegetation by enumerating every tree species. 

Overall, 80017.80 tons of CO2 has captured and stored by the woody plants present in the 

industry complex. A single tree consumes 0.0218 tons of CO2 approximately annually 

consequently, as the campus possess 69,279 mature woody plants 1510.28 tons of CO2 is 

consumed yearly by all woody vegetation on the industry complex.  

Oxygen released: Woody vegetation in JSSSKL complex has released 2,13,647.53 tons of 

oxygen in their lifetime till date.  Released oxygen is directly proportional to CO2 

sequestrate in the ratio of 32/12 thus it is supposed to release 5,70,438.90 kg of oxygen 

annually. It is assumed that a single tree supports oxygen demand of two people for their 

life. Thus, the 69,279-woody vegetation in college campus are supporting people around the 

campus.  

 

http://en.wikipedia.org/wiki/Avoiding_dangerous_climate_change
http://en.wikipedia.org/wiki/Greenhouse_gas
http://en.wikipedia.org/wiki/Fossil_fuel
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