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CƛƎǳǊŜ тΦмΥ tƛŜ /ƘŀǊǘ ǎƘƻǿƛƴƎ ŘƛǎǘǊƛōǳǝƻƴ ƻŦ ǘƻǘŀƭ 9ȄŎŀǾŀǘŜŘ ŀǊŜŀ ƛƴ .//[ /ƭǳǎǘŜǊǎ _______ рт 

[L{¢ hC t[!¢9{ 

tƭŀǘŜ рΦмΥ[ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ !ƳōŀǊŀ h/t ____________________________________ у 

tƭŀǘŜ рΦнΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ .ŀǊƪǳƘƛ h/t ____________________________________ ф 

tƭŀǘŜ рΦоΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ DƘƻǊŀǿŀǊƛ h/t _________________________________ мл 

tƭŀǘŜ рΦпΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ {ƘƛǾǇǳǊƛ h/t __________________________________ мм 

tƭŀǘŜ сΦмΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ YƻǘƳŀ h/t ____________________________________ ну 

tƭŀǘŜ сΦнΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ aŀƘŀƴ h/ ____________________________________ нф 

tƭŀǘŜ сΦоΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ ²Ŝǎǘ /ƘƛǊƛƳƛǊƛ h/ _______________________________ ол 

tƭŀǘŜ сΦпΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ /ƘǳǊŎƘŀ wh ¦D ________________________________ ом 

tƭŀǘŜ сΦрΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ Yŀǘƪƻƴŀ ¦D ___________________________________ он 

tƭŀǘŜ сΦсΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ WƘƛƭƛƳƛƭƛ ¦D ____________________________________ оо 

tƭŀǘŜ сΦтΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ tŀƴŘŀǾǇŀǊŀ ¦D ________________________________ оп 

tƭŀǘŜ сΦуΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ YǳƳŘŀ ¦D ____________________________________ ор 

tƭŀǘŜ сΦфΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ ±ƛƧŀȅ ²Ŝǎǘ ¦D _________________________________ ос 

tƭŀǘŜ сΦмлΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ WŀƳǳƴŀ ¦D ___________________________________ от 

tƭŀǘŜ сΦммΥ  [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ 5ŀƳƛƴƛ ¦D ___________________________________ оу 

tƭŀǘŜ сΦмнΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ YƘŀƛǊŀƘŀ ¦D __________________________________ оф 

tƭŀǘŜ сΦмоΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ wŀƧŜƴŘǊŀ ¦D __________________________________ пл 

tƭŀǘŜ сΦмпΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ  5ƘŜƭǿŀŘƛƘ ¦D ________________________________ пм 

tƭŀǘŜ сΦмрΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ .ŀƎŘŜǿŀ ¦D __________________________________ пн 

tƭŀǘŜ тΦмΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ /ƭǳǎǘŜǊ LL ______________________________________ рф 

tƭŀǘŜ тΦнΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ /ƭǳǎǘŜǊ ±L _____________________________________ сл 

tƭŀǘŜ тΦоΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ /ƭǳǎǘŜǊ ·L± ____________________________________ см 

tƭŀǘŜ тΦпΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ /ƭǳǎǘŜǊ ·± _____________________________________ сн 

tƭŀǘŜ тΦрΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ /ƭǳǎǘŜǊ ·±L ____________________________________ со 

tƭŀǘŜ уΦмΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ .ŀǎǳƴŘƘŀǊŀ ²Ŝǎǘ 9ȄǘŜƴǎƛƻƴ h/t ___________________ тт 

tƭŀǘŜ уΦнΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ DƻǇŀƭƧƛ h/t ___________________________________ ту 

tƭŀǘŜ фΦмΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ .ƘǳǊƪǳƴŘŀ h/t __________________________________ фт 

tƭŀǘŜ фΦнΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ wŜƭƛƎŜǊŀ h/t ___________________________________ фу 
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tƭŀǘŜ фΦоΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ .ƻƪŀǊƻ h/t ___________________________________ фф 

tƭŀǘŜ фΦпΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ {ƛǊƪŀ h/t ____________________________________ млл 

tƭŀǘŜ фΦрΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ YŜŘƭŀ h/t ____________________________________ млм 

tƭŀǘŜ млΦмΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ /ƭǳǎǘŜǊ ф ____________________________________ ммр 

tƭŀǘŜ млΦнΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ /ƭǳǎǘŜǊ мл ___________________________________ ммс 

tƭŀǘŜ млΦоΥ [ŀƴŘ ¦ǎŜκ /ƻǾŜǊ ƳŀǇ ƻŦ /ƭǳǎǘŜǊ мм __________________________________ ммт 

tƭŀǘŜ млΦпΥ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ ƳŀǇ ƻŦ /ƭǳǎǘŜǊ мн ___________________________________ мму 

 

[L{¢ hC tIh¢h{ 

tƘƻǘƻ рΦмΥ .ŀŎƪŬƭƭ ƛƴ !ƳōŀǊŀ h/ aƛƴŜ __________________________________________ мп 

tƘƻǘƻ рΦнΥ tƭŀƴǘŀǝƻƴ ƛƴ !ƳōŀǊŀ h/ aƛƴŜ _______________________________________ мп 

tƘƻǘƻ рΦоΥ .ŀŎƪŬƭƭ ƛƴ .ǳǊƪǳƘƛ h/ ______________________________________________ мр 

tƘƻǘƻ рΦпΥ tƭŀƴǘŀǝƻƴ ŀǊƻǳƴŘ .ŀǊƪǳƘƛ h/ ƳƛƴŜ ___________________________________ мр 

tƘƻǘƻ рΦрΥ tƭŀƴǘŀǝƻƴ ƛƴ DƘƻǊŀǿŀǊƛ h/ ƳƛƴŜ _____________________________________ мс 

tƘƻǘƻ рΦсΥ tƭŀƴǘŀǝƻƴ ƻƴ .ŀŎƪŬƭƭ ƛƴ DƘƻǊŀǿŀǊƛ h/ ƳƛƴŜ ____________________________ мс 

tƘƻǘƻ рΦтΥ tƭŀƴǘŀǝƻƴ ƻƴ h. 5ǳƳǇ ƛƴ {ƘƛǾǇǳǊƛ h/ ƳƛƴŜ ____________________________ мт 

tƘƻǘƻ тΦмΥ tƭŀƴǘŀǝƻƴ ƻƴ .ŀŎƪŬƭƭ ό¢9wL {ƛǘŜύΣ /ƭǳǎǘŜǊ LL ______________________________ сс 

tƘƻǘƻ тΦнΥ !ǊŜŀ ¦ƴŘŜǊ .ŀŎƪŬƭƭƛƴƎΣ /ƭǳǎǘŜǊ LL ______________________________________ ст 

tƘƻǘƻ тΦоΥ !ǊŜŀ ¦ƴŘŜǊ .ŀŎƪŬƭƭƛƴƎΣ /ƭǳǎǘŜǊ ±L _____________________________________ ст 

tƘƻǘƻ тΦпΥ tƭŀƴǘŀǝƻƴ ƻƴ h. 5ǳƳǇ ό±ǊƛƴŘŀǾŀƴ 9Ŏƻ tŀǊƪύΣ /ƭǳǎǘŜǊ ±L ___________________ су 

tƘƻǘƻ тΦрΥ {ƻŎƛŀƭ CƻǊŜǎǘǊȅ tƭŀƴǘŀǝƻƴΣ /ƭǳǎǘŜǊ ·L± _________________________________ су 

tƘƻǘƻ тΦсΥ {ƻŎƛŀƭ CƻǊŜǎǘǊȅ tƭŀƴǘŀǝƻƴΣ /ƭǳǎǘŜǊ ·L± _________________________________ сф 

tƘƻǘƻ тΦтΥ {ƻŎƛŀƭ CƻǊŜǎǘǊȅ tƭŀƴǘŀǝƻƴΣ /ƭǳǎǘŜǊ ·± __________________________________ сф 

tƘƻǘƻ тΦуΥ {ƻŎƛŀƭ CƻǊŜǎǘǊȅ tƭŀƴǘŀǝƻƴΣ /ƭǳǎǘŜǊ ·± __________________________________ тл 

tƘƻǘƻ тΦфΥ tƭŀƴǘŀǝƻƴ ƻƴ .ŀƪŬƭƭΣ /ƭǳǎǘŜǊ ·±L ______________________________________ тл 

tƘƻǘƻ тΦмлΥ {ƻŎƛŀƭ CƻǊŜǎǘǊȅ tƭŀƴǘŀǝƻƴΣ /ƭǳǎǘŜǊ ·±L ________________________________ тм 

tƘƻǘƻ уΦмΥ aƛȅŀǿŀƪƛ tƭŀƴǘŀǝƻƴ όDƻǇŀƭƧƛ tǊƻƧŜŎǘύ __________________________________ ул 

tƘƻǘƻ фΦмΥ wŜŎƭŀƳŀǝƻƴ !ŎǝǾƛǝŜǎ ǘŀƪŜƴ ƻƴ 9ȄǘŜǊƴŀƭ h. 5ǳƳǇ ƻŦ .ƘǳǊƪǳƴŘŀ h/ ________ млр 

tƘƻǘƻ фΦнΥ tƭŀƴǘŀǝƻƴ ƻƴ .ŀŎƪŬƭƭ ƴŜŀǊ Ǌŀƛƭǿŀȅ ǎƛŘƛƴƎ ƻŦ .ƻƪŀǊƻ h/t __________________ млс 

tƘƻǘƻ фΦоΥ tƭŀƴǘŀǝƻƴ ƻƴ h. 5ǳƳǇ ǿƛǘƘƛƴ ƻƭŘ {ƛǊƪŀ .ƻǳƴŘŀǊȅ ______________________ млс 

tƘƻǘƻ фΦпΥ tƭŀƴǘŀǝƻƴ ǘŀƪŜƴ ǳǇ ōȅ 5Ch wŀƳƎŀǊƘ ŀǘ {ƛǊƪŀ h/ ________________________ млт 

tƘƻǘƻ фΦрΥ tƭŀƴǘŀǝƻƴ ƻƴ LƴǘŜǊƴŀƭ h. 5ǳƳǇ ŀǘ YŜŘƭŀ h/ ___________________________ млт 

tƘƻǘƻ млΦмΥ tƭŀƴǘŀǝƻƴ ŘƻƴŜ ƛƴ {ŀǘƎǊŀƳπ{ǊƛǇǳǊ ŀǊŜŀΣ /ƭǳǎǘŜǊ ф ______________________ мнм 

tƘƻǘƻ млΦнΥ bŜǿ Ǉƭŀƴǘŀǝƻƴ ǎƛǘŜ ƛƴ {ŀǘƎǊŀƳπ{ǊƛǇǳǊ ŀǊŜŀΣ /ƭǳǎǘŜǊ ф ___________________ мнм 
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ĶūŐƈĶūőůśūőūƁŘ 
 

Φ¿Υ ƬźĽŶǁ Ķźœ ĦƁŬłŐū ŬœŬŏŀŶł ĶŶ  ŬŗŬŎʂ śŜūŐĶ ĶƁ ŋŬŉŐźƁ śŶ śƁōƁŬňŅ Ϊ ŬŏŬœŐŉ 

Ĺŉ ŏůŀő ÅĶźœüĤŬňŎūőÆ śŶ Ķŏ ĨɉūŇŉ ǕŏŅū ŗūœŶ ΨΪ Ǐ̎ő ĮŗƁ 

ķŰœůÌŎűŬŏĸŅ ķŇūŉźƁ ĶŶ  ŎűŬŏ ŋŰŉƚɞūő ŜŶŅŰ ŗŚƈ ΧΥΧΪ  ĶŶ  ĨŋƢŜ łūŀū ĶŶ  

ĥňūő ŋő ŗūŬŚƈĶ Ŭŉĸőūŉůί 

Χ-Υ ĨɜŶ˲ ŎűŬŏ ŋŰŉƚɞūő ÅœƑł ŭőǏŶŏŶŘŉÆ Ķū ĨɜŶ˲ ŋȣūǕŶƧ ŏƎ ōŷĶŌůœ¼ ŗŲǕūőźŋń¼ 

śūŏūŬĽĶ ŗūŬŉĶů¼ śŬƠŐ Ĩɀŉŉ ǕŶƧ¼ Ľœ ŬŉĶūŐ Åŗūŀő łƊŶŉŶĽÆ ōƁĽő 

ŎűŬŏ¼ ĶŲ ŬŚ ŎűŬŏ ĳő ĽƁĸœ ĶŶ  ŬŗŬŎʂ ƬĶūő ĶŶ  ŬŗŅőń Ƭńūœů ĶŶ  ǕŶƧ Ķū 

ĥĶœŉ ĶőŉŶ ĶŶ  ŬœĮ Ŝŷί ŐŜ ĤɭŐŉ ŉ ĶŶ ŗœ Ĩŋőźǃ śŎů ķŰœů ķŇūŉźƁ 

ĶŶ  ŎűŬŏ ŋŰŉƚɞūő ÅœƑł ŭőǏŶŏŶŘŉÆ Ķū Ŭŉĸőūŉů ĶŶ  ƬĸŬŅ Ķū ĥĶœŉ ŏƎ 

ŏŇŇ ĶőŶĸū ōŮˉ ŋŐūƈŗőń śƁőǕń ĶŶ  ŬœĮ ĥŗ˲Ķ ĨŋĻūőūɍĶ ĨŋūŐźƁ 

Ķź ŬƠŐūŮʉŅ ĶőŉŶ ŏƎ Ŏů śŜūŐŅū ĶőŶĸūί 

Ψ-Υ ŏŰǣ Ŭŉ˸Śƈ 

Á Ķźœ ĦƁŬłŐū ɨūőū ĻŐŬŉŅ ŬŗŬŎʂ ķŇūŉźƁ ĶŶ  Ŭŉĸőūŉů ŜŶŅŰ ŗŚƈ ΧΥΧΪ ŏƎ ĶŰ œ 

ΨΪ ŋŭőŐźĽŉŐźƁ Ķź Ķźœ ĦƁŬłŐū ŬœŬŏŀŶł ĶŶ  ĶūŐƈŇŶŘ ĶŶ  ĤŉŰśūő ĨŋƢŜ 

łūŀū ĶŶ  ĥňūő ŋő ŎűŬŏ ŋŰŉƚɞūő Ķů Ŭŉĸőūŉů ŜŶŅŰĻŰŉū ĸŐūί 

  

Á ΨΪ Ǐ̎ő ĮŗƁ ķŰœůÌŎűŬŏĸŅ ķŇūŉƎ ŬĽŉĶū ŗŚƈ ΧΥΧΪ ĶŶ  ĨŋƢŜ łūŀū ĶŶ  

ĥňūő ŋő ŎűŬŏ ŋŰŉƚɞūő Ķů Ŭŉĸőūŉů ŜŶŅŰ ĻŐŬŉŅ ŬĶŐū ĸŐū Ŝŷ ĨŉĶū ĶŰ œ 

ŋȣū ǕŶƧ ΪΫΧήά¿Ϋά Ŝŷǁő Ŝŷ Ņņū Ĩɀŉŉ ǕŶƧ ΪΦΪΩ¿έΦ Ŝŷǁő Ŝŷί ŬĽśŏŶ 

έΫΪ¿έά Ŝŷǁő ÅΦΫ¿έΥöÆ ǕŶƧ ŏƎ ĽŷŬŗĶ ŋŰŉƚɞūő ŬĶŐū ĸŐū Ŝŷ¼ ΧΪάΪ¿ΨΦ 

Ŝŷǁő ÅΩή¿ήΫöÆ ǕŶƧ ŏƎ ŅĶŉůĶů ŋŰŉƚɞūő ĶūŐƈ ƬĸŬŅ ŋő Ŝŷ Ņņū ŘŶŚ 

ΦάΦΨ¿ΫΨ Ŝŷǁő ÅΨΨ¿ΧΩöÆ ǕŶƧ śŬƠŐ ķŉŉ ĶŶ  ĤƁŅĸƈŅ ĥŅū Ŝŷί ĨŋƢŜ 

łūŀū ĶŶ  Ŭŗ˴ŶŚń śŶ ̗˺ Ŝŷ ŬĶ ΨΪ Ǐ̎ő ĮŗƁ ķŰœůÌŎűŬŏĸŅ ķŇūŉźƁ ĶŶ  

ĶŰ œ Ĩɀŉŉ ǕŶƧ ΪΦΪΩ¿έΦ Ŝŷǁő ĶŶ ΨΩΩΦ¿Φέ ÅΫΫ¿άΫöÆ ǕŶƧ ŏƎ ĶŰ œ ŎűŬŏ 

ŋŰŉƚɞūő Ķū ĶūŐƈ ŬĶŐū ĸŐū Ŝŷ ί ŋŭőŐźĽŉūŉŰśūő Ŭŗŗőń ŅūŬœĶūåΦ¿Φ  

ĳő œŶķū åΦ¿Φ  ŏƎ ƬŇŬŘƈŅ ŬĶŐū ĸŐū Ŝŷί 

Á ŗŚƈ ΧΥΧΪåΧΫ ŏƎ ŬŗŬŎʂ ĶźŐœū ĶƁ ŋŬŉŐźƁ ĶŶ  ĻŐŬŉŅ ΨΪ Ǐ̎ő ĮŗƁ 

ķŰœůÌŎűŬŏĸŅ ķŇūŉźƁ Ķū ŎűŬŏ ŋŰŉƚɞūő ĶŶ  ŅŰœŉūɍĶ Ŭŗ˴ŶŚń ŗŚƈ 
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ΧΥΧΦÌΧΧÌΧΨ ĶŶ  śūŋŶǕ ŏƎ ĶőŉŶ ŋő ŋŅū ĻœŅū ŬĶ ŎűŬŏ ŋŰŉƚɞūő Ķū ǕŶƧ 

ŗŚƈ ΧΥΧΦÌΧΧÌΧΨ ĶŶ  ΧάάΥ¿ΩΩ Ŝŷǁő Ķů ŅŰœŉū ŏƎ ŗŚƈ ΧΥΧΪåΧΫ ŏƎ ōŢĶő 

ΨΩΩΦ¿Φέ Ŝŷǁő Ŝź ĸŐū Ŝŷί ĶŰ œ ŎűŬŏ ŋŰŉƚɞūő ŏƎ ĽŷŬŗĶ ĳő ŅĶŉůĶů 

ŋŰŉƚɞūő ŇźŉźƁ Ŝů ŘūŬŏœ Ŝŷί ŗŚƈ ΧΥΧΪåΧΫŏƎ ĶŰ œ ŎűŬŏ ŋŰŉƚɞūő ŏƎ 

ΫάΥ¿άΩ Ŝŷǁő Ķů ŐŜ ŗŲŮɞ ŋŐūƈŗőń śƁőǕń Ķů ŬŇŘū ŏƎ Ķźœ ĦƁŬłŐū ĶŶ  

ŬŗŬŎʂ  śŜūŐĶ ĶʺŬŉŐźƁ ɨūőū ŋŐūƈŗőń śőƁǕń Ķů ŬŇŘū ŏƎ ŬĶĮ ĸĮ 

śŅŅ ƬŐūś Ķū ŋŭőńūŏ Ŝŷί ŬĽŉĶū ŋŭőŐźĽŉūŉŰśūő Ŭŗŗőń  œŶķūåΦ¿Χ ŏƎ 

ŇŘūƈŐū ĸŐū Ŝŷί 

Á ŐŜ ŇŶķū ĸŐū Ŝŷ ŬĶ Ķźœ ĦƁŬłŐū ĶŶ  ƬūŐƂ śŎů śŜūŐĶ ĶƁ ŋŬŉŐźƁ ĶŶ  Ĩɀŉŉ 

ǕŶƧ ŏƎ ŅĶŉůĶů ŋŰŉƚɞūő ĶŶ  ōŢŅŶ ƞĮ ƚľūŉ Ķū ŋŅū ĻœŅū Ŝŷί ŗŚƈ ΧΥΧΪ 

ĶŶ  ĨŋƢŜ łūŀū ĶŶ ŋűŗƈ ŗŚƈ ÅΧΥΧΦÌΧΧÌΧΨÆ ŅŰœŉūɍĶ Ŭŗ˴ŶŚń śŶ ŐŜ ŋŅū 

ĻœŅū Ŝŷ ŬĶ ŗŚƈ ΧΥΧΪ  ŏƎ ŅĶŉůĶů ŋŰŉƚɞūő ĶŶ  ǕŶƧ ŏƎ ĶŰ œ śŏƢ ŗŲŮɞ 

ΩήΧ¿Υά Ŝŷǁő Ķū ĥĶœŉ ŬĶŐū ĸŐū Ŝŷί  

Á ŋűŗƈ  ŗŚƈ ÅΧΥΧΦÌΧΧÌΧΨÆ śŶ ŗŚƈ ΧΥΧΪ ĶŶ  ĨŋƢŜ łūŀū ĶŶ  ŅŰœŉūɍĶ 

Ŭŗ˴ŶŚń śŶ ŐŜ ŋŅū ĻœŅū Ŝŷ ŬĶ ŗŚƈ ΧΥΧΪåΧΫ ŏƎ łʮűśůĮœ¼ ĮśħśůĮœ¼ 

ōůśůśůĮœ ĳő ĦśůĮœ ŏƎ ĽŷŬŗĶ ŋŰŉƚɞūő ĶŶ  ĤƁŅĸƈŅ ǕŶƧ ŏƎ ŗŲŮɞ ŋūħ 

ĸħί ĽŷŬŗĶ ŋŰŉƚɞūő ĶŶ  ĤƁŅĸƈŅ ǕŶƧ ŅūŬœĶūåΦ¿Φ  śŶŋűńƈŅƂ ̗˺ Ŝź ĽūŅū 

Ŝŷί    

Á ŐŜ Ŏů ŋūŐū ĸŐū Ŝŷ ŬĶ Ķźœ ĦƁŬłŐū Ķů śŜūŐĶ ĶƁ ŋŬŉŐūſ łʮűśůĮœ¼ 

ĮśħśůĮœ¼ ōůśůśůĮœ ĳő ĦśůĮœ ĶŶ  ŋȣūǕŶƧ ŏƎ ĶŰ œ ŗŲǕūőźŋń ÅŜŭőŅ 

ǕŶƧÆ ŬĽśŏƎ ōŷĶŌůœ¼ ĤŬňŎūő łƁŬŋƁĸ ǕŶƧ ŏƎ ŗŲǕūőźŋń Ņņū śūŏūŬĽĶ 

ŗūŬŉĶů ĶŶ  ĤƁŅĸƈŅ ŗŲǕūőźŋń śˁūŬŜŅ Ŝŷ ĦŉŏƎ ŗŲŮɞ ŇĽƈ ŬĶŐū ĸŐū Ŝŷί 

ĽōŬĶ śůśůĮœ ĶŶ ĶŰ œ ŜŭőŅ ǕŶƧ ŏƎ ņźšů Ķŏů Ķū ŏŰǣ Ķūőń ĤŬňŎūő 

Ķū ŜŭőŅ ǕŶƧ ŋő łūœŉū Őū łŮʺƁĸ¼ ŉĮ őźł ōŉŉū ĦɏūŬŇ Ŝź śĶŅū Ŝŷί 

Ŭŗ˴ŶŚń ĶŶ  ĤŉŰśūő ΧΥΧΪåΧΫ ŏƎ Ķźœ ĦƁŬłŐū ĶŶ  śŎů śŜūŐĶ ĶźŐœū 

ĶƁ ŋŬŉŐźƁ ĶŶ  ŅŜŅ ĥŉŶŗūœŶ ŋŭőŐźĽŉūĲƁ ĶŶ  ĶŰ œ ŋȣūǕŶƧ ŏƎ Ϋ¿έή ƬŬŅŘŅ 

ŜŭőŅ ǕŶƧ ÅĶŰ œ ōŲǕū őźŋńÆ ĶŶ  ĤƁŅĸƈŅ ŋūŐū ĸŐū Ŝŷί 

 

Á ŗŚƈ ΧΥΧΪ  ĶŶ  ĨŋƢŜ łūŀū ĶŶ  Ŭŗ˴ŶŚń śŶ ŐŜ ŋŅū ĻœŅū Ŝŷ ŬĶ Ķźœ 

ĦƁŬłŐū ĶŶ  ƬūŐƂśŎů śŜūŐĶ ĶƁ ŋŬŉŐźƁ ĶŶ  ŎűŬŏ ŋŰŉƚɞūő ŏŶ ōŢźŅőů ƞħ Ŝŷί 
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ŗŚƈ ΧΥΧΪåΧΫ ŏƎ ŬŗŬŎʂ ĶźŐœū ĶƁ ŋŬŉŐźƁ ĶŶ  ĻŐŬŉŅ ΨΪ Ǐ̎ő ĮŗƁ 

ķŰœůÌŎűŬŏĸŅ ķŇūŉźƁ Ķū ŎűŬŏ ŋŰŉƚɞūő ĶŶ  ŅŰœŉūɍĶ Ŭŗ˴ŶŚń ŗŚƈ 

ΧΥΧΦÌΧΧÌΧΨ śŶ ĶőŉŶ ŋő ŋŅū ĻœŅū ŬĶ ŎűŬŏ ŋŰŉƚɞūő Ķū ǕŶƧ ŗŚƈ 

ΧΥΧΦÌΧΧÌΧΨ ĶŶ  ΧάάΥ¿ΩΩ Ŝŷǁő ÅΫΫ¿ΥΥöÆ Ķů ŅŰœŉū ŏƎ ŗŚƈ ΧΥΧΪ ŏƎ 

ōŢĶő ΨΩΩΦ¿Φέ Ŝŷǁő ÅΫΫ¿άΫöÆ ŗĸƈ ŬĶœźŏůŀő Ŝź ĸŐū ί  

Á ŗŚƈ ΧΥΧΪ ĶŶ  ĨŋƢŜ łūŀū ĶŶ  ĥňūő ŋő ĻŐŬŉŅ Ǐ̎ő ĮŗƁ ķŰœůÌŎűŬŏĸŅ 

ķŇūŉźƁ ĶŶ ŗūŬŚƈĶ Ŭŉĸőūŉů śŶ śƁōŮɾŅ Ŭŗ˴ŶŚń¼ ŋūħ Ļūŀƈ ĶŶ  ŏūɭŏ śŶ 

Ļūŀƈ æ Φ¿Φ  ŏƎ ŇŘūƈŐū ĸŐū Ŝŷί ΧΥΧΪ  ŏƎ Ķźœ ĦƁŬłŐū Ķů śŜūŐĶ ĶƁ ŋŬŉŐźƁ 

ŏƎ ŎűŬŏ ŋŰŉƚɞūő Ķů Ů̓ŬŅ ōūő Ļūŀƈ ĶŶ  ɨūőū ĻūŀƈæΦ¿Χ ŏƎ ŇŘūƈŐū ĸŐū Ŝŷί 

ŎűŬŏ ŋŰŉƚɞūő ĳő ŜŭőŅ ǕŶƧ Ķů Ů̓ŬŅ Ķź ōūő Ļūŀƈ ĶŶ  ɨūőū ƠŏŘ¾ Ļūŀƈæ

Φ Ψ¿ĳő ĻūŀƈæΦ Ω¿ŏƎ ŇŘūƈŐū ĸŐū Ŝŷί
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%ØÅÃÕÔÉÖÅ 3ÕÍÍÁÒÙ 
мΦл    tǊƻƧŜŎǘ Land restoration / reclamation monitoring of 35 Cluster and OC/UG coal 

mines in different subsidiaries of Coal India Ltd. (CIL) producing less than 5 

million cu.m. (Coal+OB) per annum based on satellite data on triennial basis. 

нΦл    hōƧŜŎǝǾŜ Objective of the land restoration / reclamation monitoring is to assess the area 

under backfilling, plantation, social forestry, active mining area, water bodies, 

distribution of wasteland, agricultural land and forest in the leasehold area of 

the projects. This will help in assessing the progressive status of mined land 

reclamation and to take up remedial measures, if any, required for 

environmental protection. 

оΦл   {ŀƭƛŜƴǘ CƛƴŘƛƴƎǎ 

Á In the year 2025, amongst projects of different subsidiaries of Coal India Ltd. 

taken up 35 (Clusters and OC/UG) mines for monitoring. 

Á Out of the total mine leasehold area of 56297.67 Ha of the 35 (Clusters and 

OC/UG) projects considered for monitoring during 2025-26; total excavated 

area is 5154.81 Ha; out of which 2575.31 Ha area (49.96%) is under 

backfilling (Technical Reclamation), 865.87 Ha area (16.80%) has been 

planted (Biologically Reclaimed) and 1713.63 Ha area (33.24%) is under 

active mining. It is evident from the analysis that 3441.18 Ha (66.76%) area 

out of the total excavated area of 5154.81 Ha of the 35 (Clusters and OC/UG) 

projects is already under reclamation and balance 1713.63 Ha (33.24%) area 

is under active mining. Company wise details are given in Table ï 1.1 & Chart-

1.2. 

Á On comparing the status of land reclamation carried out in previous year 

(2021/22/23) with respect to year 2025-26 in the 35 (Clusters and OC/UG) 

projects of different CIL subsidiaries, it is evident from the analysis that area 

under land reclamation has increased from 2770.44 Ha (2021/22/23) to 

3441.18 Ha (Yr. 2025-26), which includes both area under plantation 

(Biological Reclamation) and areas under backfilling (Technical 

Reclamation). This increase of 670.74 Ha area of land reclamation is the 

result of the efforts made by CILôs subsidiary companies towards land 

reclamation. Year wise comparison in land reclamation in different 

subsidiaries is given in Chart 1.3. 

Á It has been observed that in all the subsidiaries of Coal India Limited (CIL), 

technical reclamation has shown an increasing trend. As compared to the 
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analysis done in the year 2021/22/23, it has been found that there has been 

an overall increase of 495.07 Ha in area under technical reclamation 

commutatively in the year 2025.  

Á It has been observed that in WCL, SECL, BCCL & ECL area under biological 

reclamation has increased in comparison to previous study. In CCL biological 

reclamation has marginally reduced. (Refer Table-1.1).  

Á In has been also observed that in subsidiaries like WCL, SECL, BCCL & ECL, 

total area under plantation (Green Cover) which includes plantation over 

backfill, plantation over overburden dumps and plantation done under social 

forestry etc. has increased as compared to previous years of study.  

Á However, in CCL, there has been marginal decrease in area under green 

cover due to fresh dumping activities, construction of roads and mine 

advancement in some projects. All these factors have contributed for 

decrease in Green Cover. 

   

Á Overall, 6.89% of the total leasehold area of all the subsidiaries of CIL 

commutatively is under Green Cover as per the analysis of satellite data of 

the year 2025. 

Á Analysis of the results based on satellite data of the year 2025 also indicate 

that all subsidiaries of CIL except SECL and CCL, whose projects were under 

monitoring indicate an increasing trend for area under reclamation. It has 

been observed that total area under reclamation has increased from 2770.44 

Ha (66.00%) in 2021/22/23 to 3441.18 Ha (66.76%) in the year 2025.  

Á Commutative Status of Land Reclamation monitoring based on satellite data 

of the year 2025 is indicated in the Pie Chart in Chart-1.1. Subsidiary wise 

status of Land Reclamation Monitoring of the projects monitored based on 

satellite data of the year 2025 is shown in form of Bar Chart at Chart-1.2. 

Comparison of Area under Reclamation and Green Cover in different 

subsidiaries of Coal India Limited between the years 2021/22/23 to 2025 has 

been shown in form of Bar- Chart in Chart-1.3 & 1.4. The composite land 

reclamation status in remaining mines of every listed subsidiaries (<5 MCM 

Coal+OB) as per clause 2(ii) of the received work order from CIL has been 

incorporated under sub table of their respective Table 1.
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¢ŀōƭŜ мΦмΥ {ǘŀǘǳǎ ƻŦ [ŀƴŘ wŜŎƭŀƳŀǝƻƴ ƛƴ ŘƛũŜǊŜƴǘ {ǳōǎƛŘƛŀǊȅ 

Subsidiary wise Land Reclamation Status in OC/UG and Clusters Projects <5 million Cu.m. (Coal + OB) based on Satellite Data of the Year 2025 

 
 Note:  In reference of the above Table, different parameters are classified as follows: 

1. Area under Biological Reclamation includes areas under plantation done on backfilled area only. 

2. Area under Technical Reclamation includes area under barren backfilled only 

3. Area under Active mining includes coal quarry site, quarry filled with water etc. 

4. Social Forestry and Plantation on external OB dump are not included in Biological Reclamation and are put under separate categories as shown in the table. 

5. (%) calculated in the above table is in respect of total excavated area except for ñTotal area under plantationò where (%) is calculated in terms of leasehold area. 

 

1

2021/22/23 2025 2021/22/23 2025 2021/22/23 2025 2021/22/23 2025 2021/22/23 2025 2021/22/23 2025 2021/22/23 2025 2021/22/23 2025 2021/22/23 2025 2021/22/23 2025

(A)

2031.96 1991.46 149.04 169.60 40.23 75.49 48.61 58.55 58.47 52.09 117.80 136.35 307.07 381.44 147.31 186.13 189.27 245.09

48.54% 44.46% 13.10% 19.79% 38.36% 35.75% 7.25% 9.35% 61.64% 64.25%

13577.91 12399.72 87.43 47.45 131.72 161.29 7.75 1.00 480.61 480.92 19.64 39.50 238.79 248.24 620.08 643.21 219.15 208.74

36.61% 19.11% 55.16% 64.97% 8.22% 15.91% 4.57% 5.19% 91.78% 84.09%

1465.35 1465.35 0.00 0.00 0.00 0.00 0.00 0.00 3.00 3.00 0.00 0.00 0.00 0.00 3.00 3.00 0.00 0.00

0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.20% 0.20% 0.00% 0.00%

3506.73 2286.90 268.62 185.84 204.05 166.56 136.50 139.78 223.31 235.27 346.33 273.31 819.00 625.71 563.86 541.61 472.67 352.40

32.80% 29.70% 24.91% 26.62% 42.29% 43.68% 16.08% 23.68% 57.71% 56.32%

TOTAL (A) (26) 20581.95 18143.43 505.09 402.89 376.00 403.34 192.86 199.33 765.39 771.28 483.77 449.16 1364.86 1255.39 1334.25 1373.95 881.09 806.23

37.01% 32.09% 27.55% 32.13% 35.44% 35.78% 6.63 6.92 6.48% 7.57% 64.56% 64.22%

(B)

1 BCCL (05) BCCL (05) 8140.24 8140.24 621.40 676.47 115.10 132.31 70.30 87.30 360.84 362.28 294.35 316.60 1030.85 1125.38 546.24 581.89 736.50 808.78

60.28% 60.11% 11.17% 11.76% 28.55% 28.13% 6.71% 7.15% 71.45% 71.87%

2 ECL (04) ECL (04) 30078.00 30014.00 953.75 1495.95 199.10 330.22 181.20 283.40 1303.80 1306.88 648.94 947.87 2774.04 1684.10 1920.50 1152.85 1826.17

52.93% 53.93% 11.05% 11.90% 36.02% 34.17% 5.60% 6.40% 63.98% 65.83%

TOTAL (B) (09) 38218.24 38154.24 1575.15 2172.42 314.20 462.53 251.50 370.70 1664.64 1669.16 943.29 1264.47 2832.64 3899.42 2230.34 2502.39 1889.35 2634.95

55.61% 55.71% 11.09% 11.86% 33.30% 32.43% 5.84% 6.56% 66.70% 67.57%

TOTAL CIL (A+B) (35)58800.19 56297.67 2080.24 2575.31 690.20 865.87 444.36 570.03 2430.03 2440.44 1427.06 1713.63 4197.50 5154.81 3564.59 3876.34 2770.44 3441.18

Less than 5 MCM 49.56% 49.96% 12.29% 16.80% 34.00% 33.24% 6.06% 6.89% 66.00% 66.76%

Coal Company                                                      

(No. of OC/UG Projects and Cluster of 

mines)

3

CLUSTERS WISE

4 5

Plantation

Area under Backfilling 

Social Forestry, 

Avenue Plantation 

etc.

6 72 11 (=4+5)8 9 (=4+5+8) 10 (=5+6+7)

Area under Active 

Mining

Total Excavated 

Area

Total  Area under 

Reclamation

Biological 

ReclamationLeasehold  Boundary

Area in Hectare (% calculated in respect of total excavated area)

Total Area under 

Plantation                

(% Green Cover 

generated in 

Leasehold)

Area under Plantation 

on backfill

Technical 

Reclamation Other Plantation

Plantation on External 

OB Dumps

Sl. 

No.

1801.79

PROJECT WISE (OC)

WCL (04)

SECL (15)

CCL (05)

WCL (04)

SECL (15)

CCL (05)

MCL (02)

TOTAL CIL (A+B) (35)

Less than 5 MCM

TOTAL (A) (26)

TOTAL (B) (09)

1

2

3

4

MCL (02)
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мΦ .ŀŎƪƎǊƻǳƴŘ 
1.1 Land is the most important natural resource which embodies soil, water, flora, fauna and 

total ecosystem. All human activities are based on the land which is the scarcest natural 

resource in our country. Mining is a site-specific industry, and it could not be shifted 

anywhere else from the location where mineral occurs. It is a fact that surface mining 

activities do affect the land environment due to ground breaking. Therefore, there is an 

urgent need to reclaim and restore the mined out land for its productive use for sustainable 

development of mining. This will not only mitigate environmental degradation but would 

also help in creating a more congenial environment for land acquisition by coal companies 

in future. 

 Keeping above in view, Coal India Ltd. (CIL) issued a work order vide letter no. 

CIL/WBP/Env/2009/2428 dated 29.12.2009 to Central Mine Planning & Design Institute 

(CMPDI), Ranchi, for monitoring land reclamation. Status of the opencast/underground 

and clusters of coal mines having production of less than 5 million m3 per annum (coal + 

OB taken together per annum) based on remote sensing satellite data, regularly on 

triennial basis for sustainable development of mining. Further, a revised work order was 

issued vide letter no. CIL/WBP/Env/2011/4706 dated 12.10.2012 from Coal India Limited 

for the period 2012-13 to 2016-17 which was subsequently followed by another work order 

vide letter no. CIL/WBP/Env/2017/DP/8477 dated 21.09.2017 from Coal India Limited for 

the period 2017-18 to 2021-22 for land reclamation monitoring of 109 opencast projects 

and vegetation cover monitoring of 13 major coalfields for the period 2023-2024. In the 

latest CIL work order vide letter no. vide their letter No CIL/ENVT/11463 dated 03.07.2024 

from Coal India Limited for the period 2024-25 to 2026-27 for land reclamation monitoring 

of opencast projects and vegetation cover monitoring of 19 major coalfields. According to 

this work order, all mines in CIL with output capacity of 5 million cu. m (coal +OB) shall be 

monitored every year and all mines below this capacity shall be monitored at an interval 

of 3 years. All coalfields in CIL shall also be monitored at an interval of 3 years as per a 

defined plan. The result of land reclamation status of all such mines to be put on the 

website of CIL (www.coalindia.in), CMPDI (www.cmpdi.co.in) and the concerned coal 

http://www.coalindia.in/
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companies in public domain. Detail report to be submitted to Coal India and respective 

subsidiaries.  

1.2 Land reclamation monitoring of all opencast coal mining projects would also comply the 

statutory requirements of Ministry of Environment, Forest& Climate Change (MoEF& CC), 

GoI (Government of India). Such monitoring would not only facilitate in taking timely 

mitigation measures against environmental degradation but would also enable coal 

companies to utilize the reclaimed land for larger socio-economic benefits in a planned 

way. 

1.3 CMPDI undertook the above study and the present report is embodying the findings in 

nutshell carrying out for the 35 opencast/underground and clusters projects of different 

subsidiaries producing less than 5 million cubic m. Coal +OB in the year 2025-26.  

 

нΦ hōƧŜŎǝǾŜ 
Objective of the land reclamation/restoration monitoring is to assess the area of backfilled, 

plantation, OB dumps, social forestry, active mining area, settlements, water bodies, 

distribution of wasteland, agricultural land and forest land in the leasehold area of the 

project. This is an important step taken up for assessing the progressive status of mined 

land reclamation and for taking up remedial measures, if any, required for environmental 

protection. 

 

оΦ aŜǘƘƻŘƻƭƻƎȅ 

There are number of steps involved between raw satellite data procurement and 

preparation of final map. National Remote Sensing Centre (NRSC) Hyderabad, being the 

nodal agency for satellite data supply in India, provides only raw digital satellite data, 

which needs further digital image processing for extracting the information and map 

preparation before uploading the same in the website. Methodology for land reclamation 

monitoring is given in Fig 1. Following steps are involved in land reclamation /restoration 

monitoring: 



       CMPDI 

  

ȄǾ 

 

 

CƛƎǳǊŜ оΦм aŜǘƘƻŘƻƭƻƎȅ ŦƻǊ [ŀƴŘ wŜŎƭŀƳŀǝƻƴ aƻƴƛǘƻǊƛƴƎ 

оΦм  5ŀǘŀ tǊƻŎǳǊŜƳŜƴǘ 

After browsing the data quality and date of pass on internet, supply order for data is 

placed to NRSC. Secondary data like leasehold boundary, topo sheets are procured for 

creation of vector database. 
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оΦн  {ŀǘŜƭƭƛǘŜ 5ŀǘŀ tǊƻŎŜǎǎƛƴƎ 

Satellite data are processed using ERDAS IMAGINE v 2022 digital image processing s/w. 

Methodology involves the following major steps: 

3.2.1 Rectification & Geo-referencing: Inaccuracies in digital imagery may occur due to ósystematic 

errorsô attributed to earth curvature and rotation as well as ónon-systematic errorsô attributed 

to satellite receiving station itself. Raw digital images contain geometric distortions, which 

make them unusable as maps. Therefore, geo-referencing is required for correction of image 

data using ground control points (GCP) to make it compatible to SoI (Survey of India) Topo-

sheet. 

3.2.2 Image enhancement: 

To improve the interpretability of the raw data, image enhancement is necessary. Local 

operations modify the value of each pixel based on brightness value of neighbouring pixels 

using ERDAS IMAGINE v 2022 digital image processing s/wand enhance the image quality 

for proper interpretation. 

3.2.3 Training set selection 

 Training set requires to be selected, so that software can classify the image data accurately. 

The image data are analysed based on the interpretation keys.  These keys are evolved from 

certain fundamental image-elements such as tone/colour, size, shape, texture, pattern, 

location, association and shadow. Based on the image-elements and other geo-technical 

elements like land form, drainage pattern and physiography; training sets were 

selected/identified for each land use/cover class. Field survey was carried out by taking 

selective traverses in order to collect the ground information (or reference data) so that 

training sets are selected accurately in the image. This was intended to serve as an aid for 

classification.  

3.2.4  Classification and Accuracy assessment 

 Image classification is carried out using the maximum likelihood algorithm. The classification 

proceeds through the following steps: (a) calculation of statistics [i.e. signature generation] 

for the identified training areas, and (b) the decision boundary of maximum probability based 
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on the mean vector, variance, covariance and correlation matrix of the pixels. After evaluating 

the statistical parameters of the training sets, reliability test of training sets is conducted by 

measuring the statistical separation between the classes that resulted from computing 

divergence matrix. The overall accuracy of the classification was finally assessed with 

reference to ground truth data.  

3.2.5 Area calculation 

 The area of each land use class in the leasehold is determined using ERDAS IMAGINE v 

2022 digital image processing s/w. 

3.2.6 Overlay of Vector data base 

 Vector data base created based on secondary data. Vector layer like drainage, railway line, 

leasehold boundary, forest boundary etc. are superimposed on the image as vector layer in 

the Arc GIS database.  

3.2.7  Pre-field map preparation 

  Pre-field map is prepared for validation of the classification results. 

оΦнΦу   DǊƻǳƴŘ ¢ǊǳǘƘƛƴƎΥ 

  Selective ground verification of the land use classes are carried out in the field and 

necessary corrections if required, are incorporated before map finalization. 

оΦнΦф  [ŀƴŘ ǊŜŎƭŀƳŀǝƻƴ ŘŀǘŀōŀǎŜ ƻƴ DL{Υ 

 Land reclamation database is created on GIS platform to identify the temporal changes 

identified from satellite data of different cut-off dates. 

пΦ ²ƻǊƪ tƭŀƴ 
Total 26 opencast/underground and 9 clusters projects producing 5 million cubic m. less 

(Coal + OB together) during the year 2025-26 were taken up for the study. Based on the 

RESOURCESAT-2 satellite data, land reclamation / mine closure monitoring was carried 

out using ERDAS IMAGINE digital image processing s/w and Arc-Info GIS.  
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The list of 26 opencast/underground project producing less than 5 mcm (Coal and OB 

together) annually of different CIL subsidiaries and 09 clusters of BCCL & ECL taken up 

for Land Reclamation monitoring based on satellite data of year 2025 is given in table 

below: The list of subsidiary wise 39 opencast/underground and cluster projects taken up 

for Land Reclamation Monitoring based on satellite data of year 2025 is given in table 

below: 

 

Subsidiary 

(No. of Projects) 

Opencast/Underground & Cluster Projects 

(5 million Cu.m. Coal +OB or less per annum) 

WCL (04)  Ambara OC, Barkuhi OC, Ghorawari OC, Shivpuri OC 

SECL (15)  

Kotma OC, Mahan OC, West Chirimiri OC, Churcha RO U/G, 

Katkona U/G, Jhilimili U/G, Pandavpara U/G, Kumda 7/8 U/G, Vijay 

West U/G, Jamuna U/G, Damni U/G, Khairaha U/G, Rajendra U/G, 

Dhelwadih U/G, Bagdewa U/G 

MCL (02)  Basundhara West Extension OC and Gopalji OC 

CCL (05)  Bhurkunda OC, Religera  OC, Bokaro OC, Sirka OC, Kedla OC 

BCCL (05) Cluster II, Cluster VI, Cluster XIV, Cluster XV and Cluster XVI 

ECL (04)  Cluster 9, Cluster 10, Cluster 11, Cluster 12  

TOTAL (35)  

 



 

 

 

 

 

 

 

 

 

 

 

WESTERN COALFIELDS LIMITED 
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рΦ [ŀƴŘ wŜŎƭŀƳŀǝƻƴ {ǘŀǘǳǎ ƛƴ ²ŜǎǘŜǊƴ /ƻŀƭŬŜƭŘǎ [ǘŘΦ 
5.1 Following four (04) opencast projects producing less than 5 million cubic m. (Coal + OB 

together) p.a. of Western Coalfields Ltd. have been selected as per the CIL work order and 

taken up for satellite data based land reclamation monitoring during the year 2025: 

1.  Ambara OC 2.  Ghorawari OC 

3.  Barkuhi OC 4.  Shivpuri OC 

5.2 Project wise Land Reclamation status in WCL for the year 2025 is given in Table 5.1 and 

also shown graphically in Chart- 5.1. Area statistics of different land use class present in the 

mine leasehold boundaries of the above projects for the year 2025 are shown in the Table - 

5.2. Land use maps derived from satellite data are shown in Plate 5.1-5.4. Year wise changes 

in the different land use classes based on satellite data of the year 2018, 2021 and 2025 are 

depicted in Bar Charts in Chart- 5.2 - 5.5.  

5.3 Study reveals that out of total mine leasehold area of 1991.46 Ha of 4 OC projects in WCL 

viz Ambara, Barkuhi, Ghorawari and Shivpuri considered for monitoring during year 2025-26; 

total excavated area is 381.43 Ha (19.15%), out of which 75.49 Ha (19.79%) area has been 

revegetated (Biological reclamation) and 169.60 Ha (44.46%) area is under backfilling 

(Technical reclamation) and balance 136.35 Hectare (35.75%) area is under active mining.  

It is evident from analysis that 245.9 Hectares (64.25%) area of above four OC projects are 

under total reclamation in WCL. Project wise details area given in Table 5.1.  

5.4     There has been overall increase in area under technical reclamation (area under backfilling) 

in all the four projects of WCL. The cumulative increase of 20.56 Ha area under backfilling in 

the year 2025 as compared to the year 2021 is due to more area coming under backfill in the 

mines as indicated in Table 5.1.   

5.5      Study indicates that overall all the four projects of WCL considered for this study in the year 

2025-26 indicate increasing trend in Biological reclamation (plantation on backfill) with 

respect to the year 2021-22. 
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5.6       It is evident from analysis that area under land reclamation, which includes both plantation 

on backfill (Biological Reclamation) and area under backfilling (Technical Reclamation), has 

increased from 189.27 Ha (Yr. 2021) to 245.09 Ha (Yr. 2025). This increase of 55.82 Ha area 

under total reclamation for four opencast mine of WCL in the period of three years is due to 

both increase in area under technical reclamation and Biological Reclamation to the tune of 

20.56 Ha and 35.26 Ha respectively. Project wise status of Land reclamation for eleven OC 

mines area are shown in bar chart (Figure-5.1) 

5.7 After analyzing the satellite data of year 2021 vs. 2025, it is evident that total area under 

plantation (Green Cover) carried out on backfilled area, OB dumps as well as area under 

social forestry in all the four mines of WCL has increased from 147.31 Ha (Yr.2021) to 186.13 

Hectare area (Yr.2025) in span of four years. This increase of 38.82 Hectare area under total 

plantation (Green Cover) during three years is due to more plantations has been carried out 

within leasehold area of the mines, which are not under mining operation presently. 

5.8      The leasehold boundary of Ambara, Barkuhi and Ghorawari OCPs has been updated as per 

EC whereas the leasehold boundary of Shivpuri OCP has remained unchanged. The 

updation in leasehold boundaries has resulted in reduction of total leasehold area for the four 

projects as compared with the total leasehold area in 2021. The shape of leasehold boundary 

of Ambara, Barkuhi and Ghorawari OCPs has been updated on the basis KMLs received 

from WCL however, the area remains the same as indicated in the report for the year 2021-

22 except for Ghorawari OC (Refer table-5.1). 

5.9     Out of 4 projects of WCL, maximum land reclamation has been carried out in Shivpuri OC 

projects (100%) followed by Ambara (76.99%), Ghorawari (60.17%) and Barkuhi OC 

(27.71%) respectively. 

5.10     Land reclamation monitoring of above set of opencast mines of WCL will be carried out again 

in the next cycle with the help of satellite data and comparison for status of the same will be 

made with respect to the satellite data of the year 2025. 
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¢ŀōƭŜ рΦм {ǳƳƳŀǊƛȊŜŘ [ŀƴŘ wŜŎƭŀƳŀǝƻƴ {ǘŀǘǳǎ ƛƴ ²/[ 

Sl. 

No. 

Project 
Total Leasehold 

Area 

Technical 

Reclamation 

Plantation  

Area under 

Active Mining*  (* 

All closed mines) 

Total Excavated 

Area 

Total Area under 

Plantation                       

(% Green Cover 

Generated in 

Leasehold) 

Total Area under 

Reclamation 

.ƛƻƭƻƎƛŎŀƭ 

wŜŎƭŀƳŀǝƻƴ 
hǘƘŜǊ tƭŀƴǘŀǝƻƴǎ 

!ǊŜŀ ǳƴŘŜǊ .ŀŎƪŬƭƭƛƴƎ 

tƭŀƴǘŀǝƻƴ ƻƴ 

9ȄŎŀǾŀǘŜŘ  κ 

.ŀŎƪŬƭƭŜŘ !ǊŜŀ 

tƭŀƴǘŀǝƻƴ ƻƴ 

9ȄǘŜǊƴŀƭ hǾŜǊ 

.ǳǊŘŜƴ 5ǳƳǇǎ 

 {ƻŎƛŀƭ CƻǊŜǎǘǊȅΣ 

!ǾŜƴǳŜ 

tƭŀƴǘŀǝƻƴ 9ǘŎΦ 

м н о п р с т у ф όҐпҌрҌуύ мл όҐрҌсҌтύ ммόҐпҌрύ 

    2021 2025 2021 2025 2021 2025 2021 2025 2021 2025 2021 2025 2021 2025 2021 2025 2021 2025 

1 Ambara 162.15 162.15 45.67 55.62 13.84 28.38 0.00 0.00 10.91 6.76 26.55 25.11 86.06 109.11 24.75 35.14 59.51 84.00 

      53.07% 50.98% 16.08% 26.01%     30.85% 23.01%   15.26% 21.67% 69.15% 76.99% 

2 Barkuhi 237.51 237.51 15.64 20.89 0.00 0.43 0.00 0.00 8.81 14.44 18.01 55.62 33.65 76.94 8.81 14.87 15.64 21.32 

      46.48% 27.15% 0.00% 0.56%     53.52% 72.29%   3.71% 6.26% 46.48% 27.71% 

3 Ghorawari 1296.01 1255.51 42.76 43.99 16.24 25.18 27.68 38.02 14.84 11.23 38.10 55.62 97.10 124.79 58.76 74.43 59.00 69.17 

      44.04% 35.25% 16.73% 20.18%     39.24% 44.57%   4.53% 5.93% 60.76% 55.43% 

4 Shivpuri 336.29 336.29 44.97 49.10 10.15 21.50 20.93 20.53 23.91 19.66 35.14 0.00 90.26 70.60 54.99 61.69 55.12 70.60 

      49.82% 69.55% 11.25% 30.45%     38.93% 0.00%   16.35% 18.34% 61.07% 100.00% 

  TOTAL 2031.96 1991.46 149.04 169.60 40.23 75.49 48.61 58.55 58.47 52.09 117.80 136.35 307.07 381.43 147.31 186.13 189.27 245.09 

        48.54% 44.46% 13.10% 19.79%         38.36% 35.75% 15.11% 19.15% 7.25% 9.35% 61.64% 64.25% 

ό҈ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ǿƛǘƘ ǊŜǎǇŜŎǘŜŘ ǘƻ 9ȄŎŀǾŀǘŜŘ !ǊŜŀ ŀǎ ŀǇǇƭƛŎŀōƭŜύ 

Note: In reference of the above Table, different parameters are classified as follows: 

1. Area under Biological Reclamation includes Areas under Plantation done on Backfilled Area Only. 

2. Area under Technical Reclamation includes Area under Barren Backfilling only 

3. Area under Active Mining Includes Coal Quarry, Advance Quarry Site, and Quarry filled with water etc., if any.  

4. Social Forestry and Plantation on External OB Dumps are not included in Biological Reclamation and are put under separate categories as shown in the Table above. 

5. (%) calculated in the above Table is in respect to ñTotal Excavated Areaò except for ñò Total Area under Plantationòô where % is in terms of ñProject Leasehold Areaòô.  

(A) 
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сΦ [ŀƴŘ wŜŎƭŀƳŀǝƻƴ {ǘŀǘǳǎ ƛƴ {ƻǳǘƘ 9ŀǎǘŜǊƴ /ƻŀƭŬŜƭŘǎ [ƛƳƛǘŜŘ 
6.1 Following fifteen (15) opencast and underground projects of SECL producing less than 5 

million cubic m. (Coal+OB) together per annum were taken up for land reclamation 

monitoring based on satellite data during the year 2025-26: 

1. Kotma OC 9.    Vijay West U/G 

2. Mahan OC 10.  Jamuna U/G 

3. West Chirimiri OC 11.   Damni U/G 

4. Churcha RO U/G 12.   Khairaha U/G 

5. Katkona U/G 13.   Rajendra U/G 

6. Jhilimili U/G 14.   Dhelwadih U/G 

7.    Pandavpara U/G 15.   Bagdewa U/G 

8. Kumda 7/8 U/G  

  

6.2    Area statistics of different land use classes present in the mine leasehold of the above 

projects for the year 2025 are shown in Table ï 6.2. Land use maps derived from satellite 

data are shown in Plate 6.1 ï 6.15 and bar charts in Chart 6.1-6.15. This time both local 

grid and UTM grid is used for map preparation along with all essential boundaries and 

shape file such as EC Boundary, Coal Stock Boundary, OB Dump, Sump, Plantation area 

etc. as per the work order from CIL.  

6.3   Out of 15 mines, many Leasehold areas has been modified in compliance with EC as 

provided by SECL. Leasehold area of Kotma OC has decreased from 826.11 Ha (Yr 2022) 

to 323.07 Ha (2025), for Jhilimili U/G & Pandavpara U/G, the decrease is from 1313.52 

Ha (Yr 2022) to 972.06 Ha (2025). Marginal decrease is also there for Kumda 7/8 U/G 

from 500.56 Ha (Yr 2022) to 499.00 Ha (2025). For some mines, the leasehold area have 

increased as well, Mahan OC EC approved area has increased from 194.63 Ha (Yr 2022) 

to 201.28 Ha (2025), There is marginal increase in EC area for Vijay West U/G from 

425.00 Ha (Yr 2023) to 425.14 Ha (2025), in Jamuna U/G, it has changed from 912.69 Ha 
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(Yr 2022) to 915.00 Ha (2025) and for Bagdewa U/G from 502.37 Ha (Yr 2022) to 502.60 

Ha (2025). 

6.4      Apart from above EC area changes, for mines like Churcha RO U/G, Katkona U/G, 

though the EC area remains same to that of previous cycle, the EC boundary has 

changed. 

 

6.5      Study reveals that out of total leasehold area 12399.72 Ha, excavated area is 248.24 Ha. 

Total area under reclamation is 208.74 Ha (84.09% of excavated area), out of which 47.45 

Ha. (19.11% of excavated area) is under technical reclamation and 161.29 Ha. (64.97% 

of excavated area) has been revegetated (Biologically Reclaimed). The study also reveals 

that technical reclamation & Biological reclamation both has been done in 4 projects, 

Kotma OC, Mahan OC, West Chirimiri OC and Kumda 7/8 U/G, missing in others, their 

reason being underground projects. 

 

6.6      Now discussing individual mine wise, owing to Kotma OCôs EC boundary change, active 

mining area can be seen to have increased to 6.08% causing reduction in similar area 

under reclamation. Same nature of change has occurred in Mahan OC, where due to 

EC boundary change & water inundation 21.36% decrease could be seen in area under 

reclamation activity. 

 

6.7       In West Chirimiri OC, rain-water has increased the size of water filled quarry, causing 

increase in total excavated area, thus decreasing a marginal 1.06% land under 

reclamation. 

 

6.8       After analysing the satellite data of year 2025, it is evident that Green Cover which includes 

plantation carried out on backfilled area, external OB dumps as well as under social 

forestry in all the mines of SECL taken up for study has increased 23.13 Ha & reached to 

643.21 Ha (5.19% of entire leasehold area 12399.72 Ha) as compared to 620.08 Ha 

(4.57% of total leasehold area 13577.91) in the previous studies, despite decrease of 
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1178.19 Ha leasehold land. This is the result of the efforts made by SECL towards land 

reclamation and environmental protection even with constraints of Surface right 

availability, maximum LT5 mines being U/G. 

6.9      Kumda 7/8 U/G being a underground mine doesnôt have its own backfill or plantation class, 

but Bishrampur OCPôs backfill is placed inside the Southern west boundary of Kumdaôs 

EC boundary resulting into a total excavated area of 20.74 Ha. 

 

6.10    Study reveals that Vijay West U/G has dense mixed Sal Jungles on surface and in case of 

Damini U/G & Khairaha U/G the surface is in abundance with Agricultural land. Limited 

surface right approved to SECL in these projects & thus very less area available for land 

reclamation. 

 

6.11     Out of the 15 projects of SECL producing less than 5million cubic m. (Coal+OB together) 

p.a., Kumda 7/8 U/G ranks on top for area under reclamation (100.00%) followed by West 

Chirimiri OC (87.55%) and Kotma OC (85.02%). It may be noted here that as Kumda 7/8 

UG is an underground mine, the reclamation data is reflecting the data of the backfill and 

plantation on backfill of the nearby Bisrampur OC, which is falling inside the lease of the 

Kumda 7/8 UG as explained at point 6.9 above. 
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