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BEFORETHENATIO ALGREE TRIBU AL 

PRINCIPAL BENCH,.NEW DELffl 

Original App,lic~tioq No. 580/l022 

IN THE MA ITER OF; -

Mukesh Stngh ... pplicant( ·t 

VER US 

tate of Uttar Pradesh and Or . . •. Re1iipo:ndt!ot(s) 

THE 1\11NT ... TRY OF ENVIRO' 

CH GE 

I Dr_ A-K, Gupta 'lo hriJegdish Prasad prescntJy working as Scientist ·E~ in 

Lhe Minisuy of En"ironmen~ Forest & Climate Change (hereinafter reforrl! to 

as uMoEF&CC»), Regional Office, Lucknow. do hereby in my official 

capacity. sol mnly affinn and stale on oath as under-

and duly competent Lo S\.\l'ea:r the present al1i<lavil on behaff of th 
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Minjstry of Environment, Forest & Climal~ Change based on the official 

records maintained therein. 

2. Tl is humbly submitted lhat1 all the avonnents made in the instant Original 

App(jcation are denied except lhose, which are pecifically admitted 

herein this RepJ., Affidavit. 

3. It is humbly .submitted LrulL the present Additional Aftida\~I is being filed 

in continuation to the pr~viou.s:ly filoo 1:1flidavit in lhe instant matter. "fo 

contextualize I.he aviroruni.,nt.al Clearance (hereinafter r ferred to as 

.. EC') to the project "-'Kl,adia Opencast Coal Mnc Expansion Proj1'Ct from 

l O J\i1TPA to 14 MTPA in an area of 1640 ha locstctl in District 

onebhadra (WP) and in Tehsil ingrauJi, District Sidhi MP) o 1/s 

orthcm Coalfields Limited vide leu.er no. 1- ] IOI 5 25:5/1006-L-\-II l () 

dated 23.03.2016. Subs~queotly, tw Expansion C were grru11.ed to the 

prQ;e,t vidc fetter dated 27.07.2022 and 07.02.202 . cespecth1eJy. In 

accordruloe with the Standard Operating ~cedare ther1:;inafte-r referred 

to as "SoP,,) established vide Office Mcmonmch.1m dated 1 . 11.-022.,, Lhe 

Answering Respondent vide letter dated 13.09.202 requested Regional 

Office (hereinafter rcfe.rred t.o as '4RQ,.,) of the Ministry at Lucknow to 

309



3

famish a factual status. report concerning the issues raised in the Original 

App[ication1 along wiLh a condition wise compliance status repon (s) for 

the ECs. 85.sociated wi Lh this proj eel 

4. ]t is humbly submitted thats pursuant to the Ministry•s fener dated 

l 3_09.2024~ Lhe RO Lucknow conducted a site lltspecdoo on 27. l l .2024 

and 28. 11 .2024. Based on the said inspection~ an inspection report 

(hereinafter referred to a~ ~~m,,.) was suh1nitted to the A.nsw~ng 

Resp<>ndent vide lcctcT dated l6. l 2-2024. The IR was examined, ithin the 

Ministry, and h was observed that several conditions of the EC ""~ 

reported as either ~partially complied• or 'no complied' by the PToject 

Proponent (hereinafter referred to ss 4,lPP"). Accordingly, vidr len r dated 

l 4.01.2025 the Answering Respondent directt'.'tl the PP 10 submit a 

clarification or an Action Taken Report hereinafter referred tons .. ATIC) 

addressing lhe observed non-compliance within 0 days from the date of 

issuance of the ldte:r. 

S. It i.s humbly submitted th.at in res:ponsi.: to the linistry's letter dated 

14_01,2025 the PP has submitted :m ATR vide h:u~r no. 

NC L/KHD/GM tin/En v/EC conipliancc/2024-25/4 711 dated 
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14.02.2025. A copy of the ATR dated 14.02.2025 has been annexed 

herewith as An ne1re-R6/l . 

6. It is .h1.nnbly submitted that in acc-0rdance with the Ministry's SoP dated 

25. l J .2022, the Answering Ra$pondent vide letter dated 19.02.2025 

requested tbe RO Lucknow to revrew tlle Am submitted by the PP and 

accordingly submJt an A TR Review Report. A copy of the lerwr dated 

19.02.2025 has been annexed herewith as A111nexure-R6/2. 

7. H is humbly subntincd that in furtherance ta M1111strf s Jetter, the RO 

Lucknow again conducted El site visit on 17-18 farch ~(L5 a:nd 

subsequendy submitted an ATR Re ie\ report vide letter no. IV /ENV 

/UP/MINE-50/409/20 16/19 dated O .04.2025, A copy of the ATR 

Review Report dated 03.04.2025 h~ beeJl annexed here •jib as 

Annex u re~R6J3. 

8. ft is humbly submitted that the AIR revie, report dated OJ.04.~025 \\-as 

cxarnim:d within the Ministry and continued non- otnplianc:e hu'e been 

reported without much improv1.mHtnl 1n compliance stams o some afthe 

major cond itions. The continued non-compUance for EC conditions 
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which are reported as 1Pa:rtly Complied'/ *Not Complied' are as follows: 

1. Garland drain bas not been cl ane.d and maintained. (Specific 

Condition-xi of EC dated 23.03.2016) 

ii. Green beJt has not been developed as per the EC condition. 

("pecific Conditjon-xx of EC dated 23.03.20 J 6, Additional 

'p~ific condition-iii. iv of EC dated 27.07.2022, (Standard 

Condition g (ii) of EC daced 07.02..2024) 

m. Greenbelt of adequate quality has not been developed on the OB 

dump. (Specific Condition-xx, xx.ii of EC dated 23.03,-016. 

(Standard Condition f (v)) of EC dac~d 07.01.20~4) 

1v. Pucca road bas nm been constructed to control dust emissions 

within the lca.c"le are-a. Tb.rec tier p1anaum1 all wong me major road 

has not been developed. Management of OB dump is not up lo the 

mark. (Specific Condition, xx.i"·~ xxviii. xx..~ xxxi, xxxiii of EC 

dak<l 23.03.2016, Spe(:Hk condition-xxi\o't tan~rd Condition f 

iii) of EC dated 07.02.2024 

v. Cleaner fuel bas not been used in the dumpers/1ruc:ks. l dditional 

Specific condition-ii of EC dated ~7.07._0.:.2 pecifiic condition-

312



6

v1. Status ofHazardous. waste management such as oil containers, ETP 

sJudge, etc. is in deplorable state. Further~ ETP slutlge is being 

dumped vrith OB without consulting with the UPPCB/CPCB. 

(Additional Specific conditjon-x of EC dated 27.07.20221 

(Standard Condition a (vi}) of EC dared 07.02.2024} 

vii. Construction of the Rapid Loading System has not yet completed. 

(Spedfic condition-i of EC dated 07.02.2024) 

Vti.ii. NOC for expanded capacity has been made to the Central Ground 

Water Authority. ( pecific cundition-v of EC dated 07.02.2024) 

ix. Construction of Lhe digital [ibrary has not yet completed. { pccific 

condition-xxi of EC dated 01.02.2024) 

Solar-mediated Jigbt systems on the roads has not bet.:n provided 

(Specific condition-xxv of E dated 07.02~2024J 

9. lL is humbly submitted that in vie\! of the above-chc.:d persisting pan.ial/ 

non-compliance, the Answeting Respondent vide leiuer no. JA-L­

l 10 I l /51/2024-A dat~d 30.0-t2025 issut:d a Show a.use oLree C N 

m th Project Proponent. A copy of the SCN dated 30.04.2025 has been 

annexed herewith as Anne ure- R6/4. 

) 

,I 

Y. ,.. 
ti, 

~ ~~ 

/.: 
l, . 
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IO.It is humbly subrnin1.1d that, the preS-ent Additiona1 Affidavit may kindly 

be taken on record and into consideration and the llon'ble Tribunal may 

pass appropriate Orde1·(.s)~ directlon(s) as deemed fit and proper tmder the 

focts and circumstances of the present case. 

I I.It is humbly submitted that ilic Answering Respondent seeks leave to 

make additional submissions~ if required\ during lhc course of th~ 

proceedings. 

VERIFIC TIO 

I. the above named Deponem. do hen:by verify tha.1 1he coments of the a 

affidavit are true and correct 10 ruy krtowledg as per the re ords of the a:nS"'l"'tering. 

respondents. o part. of it is false and nothim,! material has b en concealed there 
il. from. erified at Lucknow on this .. . L.f. .... day of May.202-5. 

Jt.;v 
( 

0

D£PO E I 
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8ANNEXURE R6/1

rift"~ -tilr1ili1~~ ffi fi:t~=i 
~qfi,t{jJF-11 

~~, 

T.l'flta t:'I • ;n;;fl 

t LJ LU!O.!Ml'll!UG□ltlOHl:D 

uri httn · o:alfl Id Lim ilcd 
Khadill fr,nject 

I \. \IJul 111a t. llm[la, I 
I nl , I ., t · , " I lr1'1u f ,._,f 

- -- -
An HO,J"'tolUJfRt/tt9Q1. I ON!SA5ii '99& G§tlfl-qmpJpW 

U!Till'- ,1fi:n.ou, ~~CJ". 'II .•• -~ • 231212/ T11a11a-Shaktinagar, Dist.. sonebhadra (U~P.} !Pin• 2lH22 
Phorws H4-4t- 2:1~7~ ~~ 105-Ml5• 132:il17~ IE'Mllli ~,g!!f\.khd~ll,Ollffl, """Im ~ -ndf;U, i, 

To, 
Sim Panlcaj Verma. 
Scientist 'F' 
Corr. pllarn::e & Monltonng DIYtsfo -IA DM.Slon 
Min t1y ,of E:mllronmcnt, Fo, ~t .Ki Cllm,ue Change 

l"dtra Paryawaran Shaw-an, 
Jor 1n Road, New DdM- l l 0003 

SubJ«l.- S1.1'bmh1skin of Cl1rlf1.e1do.ni / ilctlor, T~ken Report iat:.iililst: the Noo-c;oofonnities ob:sef\11!:d 
w.JU, respect to the Projeet "bpi!insion of Kh.al:!Ja Oper1ieast mall mcr1int1 projeet fur lnc::r,f!!as-e, ~n 
prodoolon c-.apaclity from 14 MTPA to 15 MTPA ,,mrease of Ul'Ki w.r .t. a._o MTPA] n la,.d auia of 1ti40 
Ha ~V M/s Northern Cclillfields Ltd~ l ocated in the vill!ag~ Kh.ldia,. T1du ~ Dudhl, DI.Ulfl 5iofil bh~d!".!! 
[U1tar Pira.deshj & ,.,illa.&e Dudhichu.,, Ti!h.S<il• Sin8J•i!111li, Dinric:t• Sln1rallli IMadhva Pracmh) 
Rer.:- lll Your good offrcie's h.!Uc:,rda•4'-d 14 ,0J 1oi w,th F No. t.o-L- l lOU/5 /2024-4.A-I. 

Kha~ra Opencast '1-rojed of M/s Ne rtheri'I CO:il1 i~id:i Umltod 4iE.C eopae-1',' l S MTPA for co.ii ,;,rod uc:t10nJ 
Is ln. re:ceipt cf your good office's letter da.ted 14.01.lOZS IN•th F. No, IA-L·1l0ll/S1/l0.4-IA-I 

In pursuance \'w'ith the letter, IJ a~ find nclos-edi herE"fmth rhe cl.lrlficiillllon/ Oar'lflc.attons / Actlc,n 
T~~r, l\l)l)('ln 8 1:n~1.1h No n-c.onformltl~ ol)s.er.red with respect to the Proiert ~Expansion of Khadia 
Oµencast c.oal mining proj,ect for increase jn production capacity from 14 MTPA to fi MTP.!. (il'tctttJ:Sc 
of 1.D'i(, w ,r_ 10 MTPA~ ln i\andl area or 1640 t'l r.1 by M/j North~m CO JneLds Ltd. Located In t~e 1J lage 
K~ad1.i, Tehs.il Dudh,, District Son,c:b.,.idr,11 (Uttar Pr-ade:th) & 1,11llage- Dudh chua, TehsiJ- 5 ngraull,. 
Di!.[(i(l• Slf'®'_ilLII I ~ M~dl'lv;ii p r@destil ' 

Co-pv m.-

Vou15 f. 11hMly, 

:anager 
Kha{lla. Ar~, NCL 

~ 
1 De putv c· rtl'!h)r 'General of k>re5ts (n M ltNH•V cf Envi ronment, Fores.st .md Cl lm,1te Ch<1nge. 
lhte@Jated R~glon,al Offil: , Kf>ndriya BnaWan1 '5th t>loor, Sector H\ Aliganj, Luc:kno,v - 226020, 
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1. . "'.'r.e r-.tem~r Se(.l'f!-t:>Jr.,. Uuo:1 r F'racJi:-~h f-a: lu:io n Cor1itr<t: Ro;:1rJ, 01..1ilcli1-:3.- \lo. rc-12v V b:,,u, i K'iiind, 
Gom~I t..li!l~ r Luckncw-226010. 

3. -i-:e Membier ~~(r~.;iry, 0:.-r'ltr::1J Polfut:on Co11trol E!w ri.:·, P..i rivt.~h l!ihawan. East' Ar Jun N.:)!.l r, Oi:?lhi -
l l 00~~ 

4 Gen~-~ I M.:1~r [En'Jir:in mP.nt & ~or~l), N'CL Sin~rau~1. 
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Northem Coatfie1ds limited 
Khadi.aArea 

the Pro·ect .,Ell anslon f Khadla O t coa {O ect for increa e 1n r uc.1ion 

capacftyf,om 14 MTPA to 15 MJPA (lncreaa of lO?ft:w.r.t.10 MTPA) in land ,,ea of 1640 Ha 
by M/s Northern CO;f1fields Ltd. to,:ated ln tbe village Khadl;, Tehsil Qydhi, Oistrict 
sone;bhadr.1 (Uttar P@desh} & village Oudhi£hua, Tehtit• ~ngrauli, District• Singqull 

IMJdhya Pradesh) 

SI. Observadon Compliance 

No, 

1 Gatland drain has nol been provided as per Pm~r drainage system I.as been pro\fided by 

the EC condition. (Specific Condition-xi o f Xhadia OCP. Currently about 14.9 KM of the 

EC dated 23.03.2016) 
garland drain exists at Khadia OCP. Same has also 

been menrioned ;n the monitoring report 

submitted b\l Regional Office, Mo£F&CC, 

Lucknow agaiNt the EC 0011di6on. All the 
permanent drains are cemented (Shown as Pk • 

1), 

However, some of the drains remain temporary 
In nature and are built as the acti~ mine dump 
shift$ in the course of mining. 

Besides this, restoration work i.e.. cement1ng of 
abouL400 m retaining wall and drain is in process 
;»nd will be compteted by Juna 202S. Fo, the 
purpose, a tef\der has already been floated and 
copy of the re levant page of Notice lrwiting 
Tende< issued is ent losed herewith as Annexure• 

A. 

2 Oust mask has not been provid{KI to the Oust Mask a re regularly being p,ovicled to the 

workers. (Specific Condltion->cvi, ,cvii, xviii, workers. Details of the dust ma.sk provided in 

General condftion-ix of EC dated current Financial year ks as below. 

23.03.2016, Standard condition h (iii) of EC 
dated 07.02.2024) SI. No. Month Oust Mask 

is.sued to 
workers 

1 Aoril 2024 940 

2 Mav2024 917 

3 June 2024 836 

• Julv 2024 812 

> A""USl 2024 748 

6 S.pt 2024 720 ' 
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3 Gree rt beh: has not been developed as; pet 

the EC condltlor, (SpEK1fic Condi n-)(1( of 

EC dated 23.0.3.2016, A.dditio11al Specifit 

condition-iii, iv of EC dated 17. 7. 2022, 

(Standard Condition g Hi) of E: dat~d 

07 .02.202A ~ 

7 October 20,,4 920 ------8 Novembe-r 2024 8.70 
----t 

9 Dec~m ber 202 4 811 

[""io _ __._j _Jariusan,r 202_s 895---1.j 

Copv of the ssLtancc reg,stt!-r is end osed as 

Annexure •8. 

f>ersonne I ,war ch.1~t mask$ are shown In pl~ 

Gmen Belt at Overburden D"'m.P~· 

On overbt1rden. dump. ptantal'lotl is regularly 

bemgcarrl~d out through UP ft:Jre:st Department. 

Till date, plantation has b~e,n completed on 

216.16 Ha of overburden dump~ •n the A' 2025-

26, plar'ltalion on about 08 Ha overburden ump 

is to be aimed out, out of whit.ti OS Ha shall be 

done through ICFRE, D~h:radun -and 03 ~" shall be 

don through Renuf<oot f ottst 0iv►.sk)n, UP 

F0<-est Department The, work awarded to tCFRE, 

D(!hradli.lh Is for ecologlc:.1 I restoratston of the area. 

(Cop't' of the work ordef is ued to ICFRE and 

request for MoU to UPrD are endm,@d as 

Anne>!ull! C &O). 

Green Be'lt at outside m1ne ;rn~a:. 

Green be1t outs de the prOJ(!et preml~es Is beir'l8 

done by M/s Northern Coa1i'ields l.lmitfd. It i$ ta 

rne ntion that In "FY 2024-25, plant#!tion has bee~ 

carried out in Renukoot Forest Oes;,artrnent on 

100Ho 

The e;xecutive a~ncles I 1k~ Renukoot Fore st 

Depanment end SintPru I Forest Oi'Wslon a re 

S?ecialised ageno es for c:arrymg ou t plantation 

worb and species of plant:,. are se ect~d by them 

based on lhe loca I area and geography of th!:!' 

area. 

In f-)' 202.5-26, a ret1 of 100 Ha in IJ P and 2 70 Ha in 

MP shall b~ c.arri~d out through UP Fon!st 

Department and MP RWN, Singraul5 respectwe Iv 

and efforts shall be made t0r l)Lantaition of nati11e 

spede$ with bro'3d leaves and long life plants . 

G re@n Belt along, road side:-
As srated 1n th@ mortltor ing repofti pf antal1on is 

re u red alor'lg the c;Da I transportation t oad a~ 
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a ppmath road, 1t is to state tha.t an Mou t,~i; j 

been hnallsed w•th UP For~~t Oepanment fo, 

planatiun besides newly constructed CC read andl 

mane l:>oundary, wherever p1anaitian is reQuirl!!d. 

The plant. t1on will be- ca,,ied out in FY 2025~2.6 

rnonsoon. Copy of the Mol!J Slgned I!. endr;,sed 

herewith as A.nnexu.r@•E. 

Pic1ures of v~rlo s p lc11ntol1on situ are enclosed 

I as pie 3 to 7. 

Furtt,er, lt is per nent to state here lhot as peer 

approved mining 1p an af 15 MTPA. out of total 

1640 Hai lease nold area. planation wm be dMe 

n around 1378 HiJJ a thl!! time of mloe dos.uil'e. 

4 Gt~enlbelt has not been de,...elopca on UH! 

OB dt1mp. (Specific. Conditian•>o-:ii pf CC 

datl!!d 23,03.2016. (Standard Condition f 

~v~} of EC dated 07.02.2024) 

,.__,..._ ______________ _ 

Cost of this. planlaMon stlaJI 'be borne bi,i NCl. 

Pld r'l'tation is. oo ntitn.1ously being ~on as pet 

avallabmtv- of finalised overburden durnp and will 

be continued. 
On Oll@rburd@rl dump, pla.nta1lon i-s regu arty 

being carried out ttm.,ugh UP FCtre-st Department. 

UP 'Forest department l~ a ~peclallzed agency far 

the purpose or plantation -1nd specie$ ,af plants 

a~ selected by thl!!m based on the local area ~nd 

geogra,:ihv of the area. 

TII I date. ·p rantatw n has bee-n completed on 

216.lG Ha of ove-r'burd~J, dumps.. In the FY 2025-

26, phinttlion on a bout 08 Ha overburden dump 

ls to be ca rner.l out, out of whlth 05 Ha 5ha IJ be 

oone through IC:FRE, Oehradi.m and03 Hi! shall be 

done through Aenutool For-est DiVlsiQn. UP 

For~st Depa rlme11t. Th~ work ~arded to ICFRE, 

De hfildun I !i for ecologi cal re$Loration of the area. 

Pic.tur~ of varitlus. plantati{)n s-lte$ an OB d ump 

i)re enclosed as p•c 3 to 6. 

As pointed out in tl'le repottagainst conditi0n no. 

f l")l of EC d:at~d 07.01 2024, its.hall be emured 

that onlv nanve Species sha 11 be p lante{f as 

~ugge-sted. 

Further, it is pertu\cnt to state here !that as per 

approved miolflg plan of 15 MJIPA, out of total 

1Dl10 Ha .ase hold area, planation will be done 

In aroul\d 1318 Ha at th~ time or mine do~ure. 
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s 

Cost of U11s. plantation shall b.o born1:1 by NCL 

Plantation Is tontin.uo\Jsly being done as. per 

d'llai latiility of finalJ5,ed overbtJrd.en dump and will I be oontinu•d. 

Pur::ca roa di has not boo" con'!)tructed 10 Puc ca rnii!dS._h_a_v_e_b_e_e_n_de-_ve_Lo_pie_ d - at alt th 

control dun emissions with In the l!!'ase p:o rmc,.nen( roads. Khadia OCP Ila~ coristr'ucte-cf 

area. Thte~ tier planation all aJor~ the Cemen, Coritrete Ro;:id or 6.61 KM Lerunh \Vlth in 

major road has ,not ooen develo,ped. the min~ premises in orde r to feduce the dust 

Miilnagernenl of OB dump is not up to ttie I ieneration during tran5portabon of coal \"11th 

mark jSpecll'k Condition-lt'.ldl, xxiv, ~xviii, date of c:omrpletion as 31.10.:rnn. furthl!-r, 1.5 

~1', xx;..I, ll.iociii of EC dated 23.03.2016, KM CC road ltas a-l$o been built for mo~ment of 

Specific conditloll-xmr, Standard Coodil1on light vetiide. Pho ograph of the rec;e11tly built tC 

f (iii) of EC dated 07 02.2.024, road Is en dosed hert!W · n as Pie 8 I 
For the purpose of ttiree tier pJantation along CC 

mad, it i!i. to state ttlat an MoU has been finallsf!d 

w,th UP f ores O@partrne nt tor planation beslde-s 

n.~wly o:,n!itructed CC road and min@ .boundary, 

wheleYet plani3ti0n Is regu red . Th~ plantaaon 

wil ~ carrie-d out in FY 2025-26 monsoon. 

With reg,ard to m anagenient of OB dump, it is to 

state I.hat Ov~ rburde-n dumps afe be ,ng 

maintained scientifically ~Ith proper t!ilchnica l 

and biological reclamation. For the purpos~ of 

s.tabtllty of the OB dump, a soentlfi-t- study 

conducted by M/s CMPDll,. l\anctu is enclQ-scd 

11-erewlth as Ann{!:l(Ure>-F. 

1----ir---- ------- --------t-- ----- -------. 
6 Adequc1t:e steps to stop the dust m,s.sion 

from the CHP has n-0t bee-n unde rtab n. 

(Specific Condltion-Xl(VI of EC dat~ 

.23.03,.2016) 

As pointed out in tne monitoring report for CHP 

of 04 MTPA, a c.yotone ilfrangement is. in place for 

ttie purpos1:1 of d1J5t ext1t1c:tlon Th CHP 1s. 

equipped with automatic: ~prlnk r s•;stem i'lt 

receiving pits. and c!Qsed conve','ing sy!item afong 

with noz1le~ at transftY points. 

I Furthet, loading into the wagons Is being done 

throu~h s11o, which Is an em-friendly tetlinolog~ 

and is a Ls a suggested in the gu 11'.l~line s tsrued by 

Central Pollution C,ontro~ il3oa.rd ~CPCl3) ,n ttie / 

name of "lnventorlzation of Aailway 'Si.dmgs and 

Guidelil'\es for the r Environment Managemef'lt" 

and publi~hed on March 2015. 

Photographs of the Pollution conhol 

attan9em1:1nt of CHP ot 04 MTPA ,s. enclosed I 
htuewl th as. Pie 91 to 12 . 

.___ .__ ______________ _.___ _ ___________ ..... 
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8 

I 
Furttler efforts $ha I1 lbe 'ti ken for mat ntalnl ng the-
5ame. 

i hlrd part'/ monitoring o( the proj1;1ct fr)a5 Environment Labor-atorv1 CMPDIL, Ranchi Is N.ABL 
not bt:-en ronducll!d l:ttrrough the NA.BL aC:Cte<l ired (c:e-rti~,;atci 110.TC-71!\70 tssue dace 
aci:redited laboratory. (G@nflra l 1Cond1tfon• 16/12/2022~. 
iii, i,v of EC dated 23.03,.2016) 

The environment rnon1corlng, sa rn pies collec;ted 
at CMPDI, Rl~6, s rngra1.11• are 5-f!nl to CMPDJL, 
Ranchi l.dllorato rv fur ana1ys,ls. 

Tht!' ltlpgtr1dat1on of CMPDrL, RJ-6, :Sfngr,aul1 l,i! b 
_afld Its NAB L i!lcore,ntatton is under pr~ss. ----------------------

PPE$ have not been provided lO th~ D1sttibutron pf PPE5 to the wmters is a regular 
workers. [Gene-tal Conditior1-x of EC dateo ac-ttvity. Photographs of the personnel wearing 
23.03.20161 PPE:s are em:tosed herewith as p,c 13-14. 

furrth-e1r, tlie copy of the lssuan~e register 
snowrns distribution of the P?Es Is enclosed 
herewith as Am1e.11ure - G. 

1------1----- ----------+---C.--'--- -----------
l he EC llf 14 MTPA, was sraot,ed on 2i.03.:mu;, PP has. oot advel'tise the EC as per the E'.C 

condltia_n. (Gel-neral Condnjcm-ll'.iii of EC 
date.d 23.03.20161 

1-trn.vevf! r, 'the E.C was us;itoaaed by MoEF&CC an 
30.03.2016 ancf NCL man~gernent ,i;ame to 1mow 
;a,t>out its grant o.n Iv on 30.01-1016. Sa me ~n be 
prov,ed from th endosed letter- ,~sued bv OM 
I En1Jiro .. me-nt}. NCL S3ngra uii ~ E;nclo,ied as 
Annex;u re--H •· Accord ngty EC wa~ ,advertised 
within 07 working d.1ys I.e. on 06 and 07 April 
2016. Th€' clmlls of the publi~\io-n of 
~d ... ertiSernent of .EC ;are as bel(IW. 

News.,,,.,..,,ar Oat~ of purbJicatign 
Dailnik Jagran, Rewa 06.04.201G 
l\,11shtrlv J ll;l"iin, Vairanas-i 07,04.2016 
Amar Ujala, Varanasi,- 07.04.2016 
Oaini1c Bhirskar, Sarna• 07.CJ4,.2016 

10 aeaner fuel h;)S no been used in the Khaclla P'fnJltt is equipped) with tfm~e no!. af 
dumpeWtruck.s. { Addiaonal Spe-clfk d ra811ne_s, whii;:h a re r,ot only !?l~trkJtv dJ'~~n 
condition-ii of EC dated 27.01.2022, but ~tso reduces. ruck movem~nt ,whkh would 
Specific condilion->owm of EC dat~ (lth~rwise t;i,e reQY red for trans,pcrratton of 
07.02.1014} Cv'@rb u rdeJ1). 

Besk! os. drag1i-ne!, 06 no'.lii. of sho't'el and 07 nos. 
o dirllls are also elecuic-a I driven. 

Be~ides, maJGimum ot ooal is being Lra_nsporte-d I 
through C.Oa~ Ha ndllng Plana of 0\13. MTY and 06 .__,._ ______________ ...,__ 
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u 

MTY and are ,electrlcity drfven, which also 
re<luce-!. trud; movement [whid, would 
otherwis!l be requked far tri:!f!SJ)Ort'atton af coal 
within mine premises),, An R LS of OIi MT1PA ls 
u n,der construction 

For th-ei pu i'ipo!le- af clea ner fuel1 a !illll'.l.y f,0 r the 
us.-e of 'XtraGreen fJi~sel' is under protess. at. 
Khadia OCP'in QOl'laboradOt! With IOCL. Xtr&green 
l.s an opl!lmi~edl combination ha'ilin~ h igt,e, 
Cetalile I\Al\.rmb-er for provldi nt improved 
perform a nee b-y i ncre,asJng thee ieffici-eocv & 
reducing, the em i5Sio11 of vet, lc:le. C:op:iv of t.,e 
l@-tter :showing trial nm lo bei COI'ld utteo by M/s 
lndlan Oil Corporation Limited froet) Eo eJCplore 
the poss1b1Jlty or us.i.ng xmGreen liSD ,n Kl\adia 
mine to verffi,t thl! emr~sir;m efficiency iilnd fuei 
economy bel'!oftts. Ls eni:ro$ed as Anrtex-.rn-1. 

Spet;ifit wnditton-n\fW of EC dared 07.00 .. 2024 
:states that, "'PP ~hi!HI ~xplote at least 20% of the 
O'>IE r~IJ neet of dumpe 1'5 / bl.Jdcs. / other li'E! hi( les 
as electrii:al or CNG/NLG ba'.§.ed tram-poratfon of 
coal / oe etc.."". K1h.ldla 0,penca~t Pn;:1ject has 
applied fat ,uneru:fm~11t of the, s.c.ld conditior, to 
MofF&CC1 N~ Delhi uide EC ,a1Y1er'l'di'lilent 
propos.al rio, IA/UP/CMJ N/509697 /2024, 

The reasons for amendment 5o~ght a.re as be-low. 
• A_s per th@ approved mining plan, thl.s 

proj&'t is alter.1d·~ equipped with 
acfeq,uate no. of HEMMs and them wa.s no 
a-dtl itional provl~lo11 for procurement of 
HEMM. 

• For thi! purpose or exploring. the, 
pos:s:lbil lty to cfep-loy CN<a/LNG/ !!ltttrHAI 
dump@f~ /uuw/other vehrde-s in rf[]I., a 

lettef see Icing ava itablliry of such venfcie,~ 
have been sub m I n.ed 011 06.().8 .102.4! to au 
maijor Manuracrure-FS c11n.d reliponse of 
them are still aw a-Iced. (Cop,y ,of the letters 
is~uied are e,ru:Josed he-rewU.h a:i 
ArtMii:u-re-J}, 

rnsralled' CEQMS has. not .been connected a:,QMS ha:s been lnsralle-d and has beeri 
to the SPC8 and CPCB se~r. !Addft,-cmal conl\ected with CPCB and MP CB -5erver. CopyoJ 
Speciffc: rondit1on•vJi of EC dated tne maU receiwd fro.m CPCB for confirming that 
."/.7 ~07 ,20'2ll the Cf OMS tias baen lntegra1red with RTDiMS 

L..____J~~....;,::c=-'--~---------L...:c.....:;__;_;.__;_;._..;,__ 
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portal of CPC8 as enclo-sed tierewith as. Annel(ure 
-fC 

Furt;he-r, Con ne1:tion has a ls.o bee-n pravrded with 
MPPcn we-~lte . Copy or th Kreiensoot Is 
en'Cilosed herewith as Anne'.kur!:!-l. 

12 Adeq,uate me-<asure for the management or The spi ttecl ioil ~ ob$erved during the monftoring 
h.azardou'.!. waste. such as r0JI oo n'tainers, wa$ du~ to riecent l;ftlng or burnt oil rn au:ctl.Clned 
ETP sruage, etc. tliit-s not bt"en rrate11, p,u'ty, The· 5,1 me has. l:Jeen deaned usins lime as 
fllrth:err; .E.TP s1uctge Is. t>,c jna dumped with s,er Haz.at<Jo u.s and Other Wa st~s. ( Man.!lsemen, 
08 wirtlot1t consulting witJi t he arid Transboun.dary Mo~m~l'lt] R-1.1 e $, 2.016. 
UPPCB/ CPCB. (Addltlon.:111 Specific Curret1t Plcturn, Df 'th~ Sllte- visit{!(! at the tlrn@ of 
oondU!IOli.-1( of EC: da1ed 27.07.2022; vtslt of MoEf&CC offlclal ts enclos.ed h!!.rewlth a:s 
[Standard Condrt:ion a tvlH of £:C dated pie 1.S & 16. 
07.02.2024) 

With regarcl to ETP sh.1,dge, it is hereiby stated! that 
as per Sdlredule-1 of the Hazardous and Ottier 
W,a,ste-s (Manag,ement and TraJ1sboundary 
Movement) Rules., ZOl.6, 'The incl U$iOO C}, wa ~le$ 

contamed 111 lhls. Sthedu e do~s not preclude the 
w~ of Scheduie IJ to de_moostrate that the w.asta 
Is n.ot l'l:uatdous"' tCti py enc:lo~etl as Ann,el!!urie­
M] Le-. Use, of SitheduhH I ~ n 'be made to 
d f!mon5tram that th Ii! waste is not hazardou5_ 

Acoon:li ngly, a testing has been cooou c.ted for th@ 
probab'le heavymetatswhrt;h may be found In the 
C.Oil!I b1d1.r,mv ETP sludge and al I the meta~1o werf 
found b~low- the limit proYided ln Sdied ule II of 
Ha:u1 rolou$ .and OLl'le-r Wa1Ste-s jManage111"11:H'lt and 
nan~boundary Mo\1-amiMtJ RLJl~s, 2[H6. Copy of 

th~ sa IYIP~ repo:rt l.s e.ndosetl herew-,th as 
AnMxure-N. 

further, after recefpt of the le-tt@t dated 
14,OL.2025 rrom MoEf&CC:, N1ew Oe-lhl, mall 
ha-s also been sent to premiln" Jns.titute-s vf z. 
lm lSM}. Ohanbad, IIT-SHllJ Varanasf and IITR, 
l11r;,know J0r e,nqulry about tes:tin3 of ETP Sludge 
as per Stt-.E!dule -11 of the Hazardous and Oti,er 
wastes (Management end Transbou nda rv 
MovemMtJ Atiles, .2015. HowOV@r, n.o reply has I 
012en rnceiwd ram any of tihe organisation. Copy 
of th.I:! Malls sent .are enclos@d fl@-r@li'Jltti as 
Anfll!x.\Jf @•O. 1-----,1-----------------+---------- - -

E:xp.i:rndi ture ln-rnrred uJ1der CER has not As peer f{; elated 07.02.2.024, deta1ils of th!:!' 
been IJnJYided. I.Addibonal Specific expen4;l~ture, r°'equir~d to be p:et fotmed as -
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--14 

condltmn-x:ii of £C dated 21.07.2022, I C-Orporate Erwtronmen t Res panilb hty, ar~ a~ 
Standard Condition i Oil! of CC dat~ 
07.02.2024~ 

Ccmm1.rct1ol'I or the Rapid Loading System 
has not yet compk!ted. (Specific crmdition-
I of EC dat:e-d 07,02L202!11) 

bellow, 

SL 
No. 

1 

1 

3 

N-a rtu re of Detai Is of Expenditure 
Ac ttvlry to activity ir'lcurred in 
be 
pe do tned 

p rEC 
led 
OZ.2024 

FY 2024-

as 
da1 
01, 
In 
25 
Sa nitation 

eaning: (Cl 
of 
~o 

Public 
ad) 

performed 2024~25 till 
Jart 202:S 

Deplovment 156,34,429 
of sweeptng 
machlrl@S 
the purpose 
of deaning 
of publi1: 
road. - ---- ---+-----ad_s 

rttrol of 
d duit 

Ro 
~Co 
r~ 
du eta 
pu 
tra 

hllc­
nspart) 

Pia ntation 

Deploy me :n t S.7,70,699 
of truck 
mounted 
rog cannons 
on pubnc 
roads, --- -- -

11981600/· 
in 
co 

dl-stribution 
mmunity has beet1 

:..___i Arf!. a done ~ _ _._ ___ --.J 

Photog,a,:i h$ of the Operarlion of Ro41d Sw@e_piJlg 
nd Tn.Jck MotJnt@d fog caonon.s are 

he,,i:!with il s Ph:: 17 & 18. 
Mact'IIM il 
enclos,cd 
Work ord 
MTPA cap 

er for construction of C'rlP/ RLS of 04 
a.city has been •s.s1Jed to M/s .s . I<., 

& Co. Pvt Ltd. On os.0l,l024 (COoy 
s At111enir Pt u fther, s'lte handCNer 

beeo l~uecf to M/s S. K samanta & Co. 

Samanta 
enclosed a 
letter has 
P\IL Ud, 
WDl'k a5 

currently 
compleh!! 

I 

01"'1 15.03 .2024, wtt:t, 1fate of start of 
17.03.202'1, (Copy end osed a~ QJ, 
the work ,s in progress and will be 

di ll:!y Feb 2026. 

Further, a n application ha!li been subm5tted vide 
no. IA/UIP/CMlN/50969 7 /202 fo~ 

rn of E:.C condition~ for e:>(fension or 
f co mpl~tiQn of Rap Id Loading System 

proposal 
amendm@ 
timellne o 
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16 
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Sal nur5erv has not been set up by PP. 
(Specific c:ondlrlon-lv of EC dated 
07.02.2024) 

NOC for expanded capacity has been made 
to the Central Ground Water Authority. 
(Speciflc condltion-v of EC dated 
07.02.2024) 

Wheel washing svstt:m and procurement of 
electric vehicles has not ~en undertaken 
by the PP. (Specific COlldition•vl of EC dated 
07.02.2024) 

{04 MTPA) by FebNJary 2026 instead of 
December 2024 as stipulated In EC conditions. 

In compliance of EC-Condition of KhJdla OCP, NCL 
ha$ invited offers for escablishm~nt or Sal Nursery 
from various premier tn.sdtutes vi~. Forest 
Resea(ch Institu te iFRI), Oehradun, Renukoot 
Forest Otvrsion, Singaruli Fo rest Division, Madhya 
Pradesh Rajya van VJkash Nigam and Oihatisga(h 
Rajya Van Vikas Nlgam Umited vide letter dtd. 
31.10.2023 and 17.01.2024 (Copv attached as 
Anne><ure•R). The telephonic discussions were 
made to pursue: for submission of proposal for 
development of Sal Nu~ry at Khadia project, 
NCl. 

Renukool Forest Division has submitted the 
proposal for development of Sal Nur~rv at 
Khadla project, NCL The response from ottW;!r 
premier [nsti1utes/organiiations except DFO 
Re.nvkoot Is still awaited. 

The proposal submitted by DFO Renulroot for 
development of Sal Nursery at Khadta project is 
vnder SGruriny. The Sal Nurse,v development 
work at Khadla project will be taken-up during FY 
2025-26. 

Appllcadon for NOC with expanded capacity has 
been made on 19.03.2024 and application 
ve(ification has be.en completed on 22.03.2024. 
The application is cumm tty at the stage of 
Application Processing and pending with 
approval officer since 12.02.2025. 

(The onflne screenshot of the application is 
enclosed herewith as Annexure•S) 
AA LOA for wheel washing facility has been issued 
on 18.08.2024 {Copy enclosed as Annexure-T). 
ThP. work is rn progress and will be completed in 
februarv 2025. 

With regard to deployment of Electrical Vehicle. 
a tendet has b'°en floated on GeM portal vide 
GeM ID No. GEMJ2025/8/5827091 dated 
16.01.2025. The copy of the bid documents is 
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encl<M;e-d herewith as. Ann e:w:ure - u. The- vet, lcles -
will bP. rfeplo ed bv July 2025. 

18 Compliance of Ch~ Stan-darcl Operadne Khadia OCP hiis rn~ght amendment of EC 
Procedtue (SoPJ issued bv CP(B regardi"8 con.ditioo for f'xemptlon or this c.olldJtion ... kle EC 
the dumpmg of min vold5 with fly ash ha'i . mtmdment proi><>sal no. 
not boot"I pr,ovJded. 1lSp®fic ,ondftion~-.v of I /j,/U P/CM I N/S09697 /2024. 
EC dated 07.O2.202·H 

The re a.son given for arnendme nt are- il s belmv. 
A 'SlU dy has be.en colld t.tr:ted by IIT-BHll Vara nas 
for "Sctentifk stud',' of fty a-sh 
utilizatlon/dumpirtg/Mji(ing In tile OB o the 
runnjng/active mtn-@S. of Khiiidia Opent'.a'.Sl Proje~ 
a-lot1g with its viability and safetv asl)eCl of man 
and machinery"' 

As p@r the study done by IIT-B u, Var t'lasl 
dumping of flv a sh ln .1ctl1,1e mine of Khadia OCP, 
following co.r,c;lusions were niade: . 

. 

• 

• 

MM ng of ft',' ash with overburd@n wil I 
reduce the permeability o oi.-e au dump 
ma~rial, leading lo lni;rea5e ln th pore 
water prf:s~ure a-nd •n lLJTll re<l,uce rtf i! 

f actoll' of .saf~ty of c:hnnp 
As per the simulation ~rrled out, Jt w.is 
found hac nial dump slt>pe will fall undi2r 
unsafe Cc1te,gory (FoS< 1.5) as ?M DGMS 
guid lin.es in c.as.e (If s.atvranon le.tel 
be-yond 2.5~ 
Ffy-ash wifl make th~ dump flOQf s.lfpp~ry 
1,1,hen contact with water and1 reduce Uii!! 
movemem or dumper and other .,.Eri.-1 , 
and ne,ice- 11;$ not ruggcstlble to use fly 
ash for HEM toads wlthin lht:! r-nine. 
Highest cone. of toKic; tra,e metal (Mg, 
Mn and Ni} ranging, upto 41 70 mg/I, 5.39 
mg/I and 0.45 rng/l 11 spectfvelv found in 
the, fly ash material, whidl wm lni:rease 
the• cone.. or tm<ic lracP materi.:d In the 
!>urround ing ar~a when th i$ y a-sh ,s 
mb:ed with OB.or dumped •n the mjne pit. 

sased 011 the a.l>ove facts, IIT BHU has concludecl 
'that lt iHec:hnlcally not f~as1ble to dump the fly 
ash in Mine dump aue to geo minrn oond aon.~, 

1 
1 nsrabi lity of dump cfudr;~ rainy season In present 
c:ondition, high mli:,ping ratio ain<l leachlng 
effects. 
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-19 Sofar parts. have not lo en d~veloped. 
{Speolic rondil10ll-XYI i;:,f EC dMed 

07.02.2024} 

--~-+--------------io Data 0n the p la,ita,:ion of f rnit-beari11g 
uees h21 s not be-en provJcf ed. {Sp · c 
cond1oon-,cvii i of EC dc1ted 01 .0.2.2024) 

Copy of the re port of I IT-BHU is. @nC:losed 
herewith a:. An.ne:r.ure,- V. 
Specific Conicl,tion no. -XVI of the EC dated 
07.02.202.'1 state-s t !i,iat, "Tlrr: Pto} ct Prop onent 
hol/ lndud'e d'sveJapmtmt ttf solo, par.k1,, plcl'!Jc 

spct arid ~ oompot1r1.d ;n it$ Midtt CloJ-ure 
report.. furthf!r if possible., m(VUmum Pf)S5lb1e 
rrrett of q-uarn1 shoJJ bf! btocN}h upw r,tiQit1tJI 
gft)tmd r eve/ cmd lmt,dover the land to, PtojM 
affN.tea fcrmilies.P' 

I 11 l his r~gard, It is o 5,tate that khadiiil OCP •~ 
en" l~ing e.>:pa nslon of l<hadia OCP frnm 15 
tv'ITPA to 2.0 MTPA a11d pravisfon of w lar parl hc1!i. 
becen made in Mining ?lan and Min Closure­
Plan] of .20 MTPA. Mini~ Pl~n and Mine dostire­
PFan) Qf 20 ~ATPA. lha!i beel'l .approve<J !by N CL 
Board. ~Releva,ntp,ag~s of Mining Pran ls e,,dos~d 
her,ewith a'Si Anru:xur@•X1 
In com pl la nee of sp~cifk i;r,;md itton no. xvii i of ttie 
EC dated 07.02.2024, the d,P,talls -of fruit bearin6 
p'lants pJant@d wlth,n t<ha-d i~ OCP after grant of 
EC I~ a1. below. 

st No. t!Jameof No. of P:tants 

Sfetkai 
1, AmJa 600 
2 Bel 1:00 

3 Arnrud 100 
4 Jamun :mo 
s Aam 15D ._ 
6 Mahua lOO 
1 Ana, 100 

Cop1,1 o1 the report $Ubmrtted b~ Range Officer, 
R~nukom: Forest Divisit111, UP fOli'E:!:Sl Department 
,s l!-ndosed he ewith as Ann[!>:Urc - Y fc-r 
re:f ere_nce. 

BesJd{!~ th is, totail 45.()() r ru,t l>ea ring pl iH'lf 

s.aplln~ have b-een distrlblJ11.,ed omon,g ernploy~:s 
of khadi OCP ;pnd r\earby population !Copy of 
the n•Pply order Is onclosedl herewith as 
Armexur'e•Z]. Oetalls of ltle plant~ dinrlbuted are 
as beii;,w. 

327



21

21 

22 

23 

construction of the dliit-al library has not 
yet oompletedl. jSp\"!c1fic: cond.ilion-xxl of l:C 
date,d 07 .02 .202 4, 

Sf. No. Name of Pl~nu Nos.. of plants 
d lis:tributed 

l Mcingo 1200 
2 Pap1la 600 
3 Lerno nf Kogji I 300 
4 Kamal 300 -s J;:imun 300 
(j Anar 400 
7 ean;,na 400 
8 AmlalGrnfted) ~00 
9 Uchf :200 ... 
10 Gua_ya(AllahabadiJ 300 
11 13-el 200 
Digital lab/library hots been set up II\ IDAV Khadia 
which is eQulpped with 02. Vlrtual Reality Device 
with all ili@ 1c-ience practK.;al materials to give 
digit.II team Ing to students. It ls. pertinent to 
mPntion that DAV Knadja is the res.ourx:~ sc;hoots 
whid, 51"1illl cater to the needs of the local 
stutl'erits to enhanCC' learning on soence-. 

Furth~r. mail from Principle, DAV l(hadfa is. 
~nc:losed ~rewittl as Annexure• AA. !itaong that 
"The School shall p,owide {1/1 support towards 
cott.rittg to needs of academ1'~ e,;cell~nc:e iri 
nearb., ll~ studertts." 1-- ------------~--Sot.ar-medidted light systems on the, roads 

has l'lOl been provided, (Si,etific condili0n­
xxv of EC dated 07.02.2-024) 

F or the purpos.e of Jnstallation of solar light 
system, a.n NOC has beer1 a,p red io DlstJict 
AdmJntsttation or th@ riurpose of carrying out 
the wo-rk or sorar mediated I ghts 1.hrt1L.1gh 
U PN EDA. (Uttar Pradesh New and' RenewabJe 
fneJEY Development Agencyl. Copy of the 
apptfcatlon made for NOC e-r.dosed as AflnC)lute­
AB. 

Financial assistance sha II be p101;1lded ta IJ 11tJ EOA 
or t e purp()se of Ins.ta ltatiofl of So la Ugh ts after 

obtalnjn,_g NOC and ne~~:iry app-roval. Financial 
_____ _...,acsslst:an~ shall ~e provided within 120 days. 

BLo-toileh in the sUJdy villages have nor For the purpose of estabhs m:ent of b10-tollets, 
!:teen provided. (SpecifH; oondition•:W::W:la'i of proposal ts Lindf'r pmgr~s and n~od 
~C dc1,tedl 07.02.2024) ;i,sessment meeting with the local community 

(Gram Ptadhain) iS, J-tekl Jor understanding the 
p r'Oper slti? sele,e:tion so as to ca ter t-he ma~, at 
large. T~ act,vrty shall be competed by 120 I 
dii!VS, -
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Furthet, It is pertinent to mention hete that 
Khadli Opencast Ptoject has con$tCVcted 05 nos. 
of 'Sulabh Sauchalaya' as below. 

SL. No. LoaiUon Nos. 
I Shahin.agar Bus 01 No. 

stand 
2 Ambedkar Na~r Ol No. 

Vill;aae 

,..L Nlmlatand VillaRe 01 No. 

• Khadia Village 02 nos. 
24 f".easibility study fot the utilization or Oy ash A studv has been tOnducted by IIT~BHU VJtranasl 

with thjs mine has oot been conducted. to, "Scientific ,wdy of fly ash 
(Specific conditiOIMCKIX of EC dated utilization/dumping/Mixing in the 08 or the 
07.02.2024) running/active mines of Khadi.a Opencast Project 

along with its vfability and safety asp:ect of man 
and machinery" 
Conv enclosed as Annexure-v. 

2S Suitable action on the use of nv ash as an Khadia OCP has soughl amendment of EC 
e.xternal dump in t:he mine as per the study condition for exemption of this condition vide EC 
has not been taken. (Standard Condition f amendment proposal llO. 
(Iv) of EC dated 07.02.2024) IA/UP/CMIN/509697/2024. 

The ,eason given for amendment are as below. 
A stuctv has been conducted by IIT•BHU va,anasi 
for "scientific study of fly ash 
utilization/dumping/Mixing in th<' OB of the 
running/actfve mines of Khadia Opencast Project 
ak>n.g with Its viability and safety aspect of man 
and machinery" 

As pet the study done by IIT-BHU, Varanasi 
dumping of fly ash in active mtne of Khad!a OCP, 
following conclusions wefe made: . Mixing of nv ash with overburden wlll 

reduce the permeability of overall dump 
material, leading to Increase in t.he pore 
water pressure and fn~turn reduce the 
facto, of safety of dump 

• As per the simulation carried oul, It ms 
found that final dump slope will fall under 
unsafe category (FoS< 1.5J as pt?f OGMS 
guJde.linl!S In case of saturation leveJ 
beyond 25%. 

• Fti;.ash will n,ake the dump Ooor slippery 
when cont.ace with watet and ,·educe the 
movement of dum.,.., and other HEMM, 
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rtodat Officer I Environmend 

l<tradla Area 

an:d hence its M( sue;gcastibfe to 1use fly 
ash for HEMM roacts witf'lin i;hl':! mine. 

,., Highest cone:. of t'fOOC: trace m:etal ( Mg, 
Mn :and Ni) raJ'girJg upto 41.70 mg/I, 5.:39 
ms/I a.id O.AS rnF1/l ,t-$pcd:ively fou,,.d tn 
ttle fty ash mat:eri.al, w h eh wlll Increase 
the cone. of toxic trace· material in the 
sur'r'Oundlng a.re.} whe n 'diis. fly ai h i~ 
m ,~d \'lrlth OB or d ump,ed 4n the n iin~ pit. 

Ba$ed on the abr;,-,.,e ~cts, IIT BHlJ has concluded 
Wal it is "echnicall',' not feaslhfo to dump the Qv 
~:s,hi in Mine dump due to geo mini11g condftiollS, 
in~lablriti,i of dump during rafn\fseason in present 
co nditlon, high stripping ratio and leaching 
effects 

1Copy of the report of IJT-EI Hu i~ rE! ndosed 
h.erev1lth as Mnexure.v. 

:,..sr.a ce,r t Ml nJng) 
· Khadia Area 

·¾< {~~r~,,, 
P rojen Officer 

IC h adla PtOif!cl 
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Pictures in support of the clarifications / ATR submitted. 

 

 
 

Pic 1:- 
Drain Besides OB dump 

 

 
 

Pic 2:- 
Personnel wearing Dust Mask 

Pic-3 
Plantation on overburden dumps 

Pic-4 
Plantation on overburden dumps 

 

 
                      Pic 5 

Recent Plantation on overburden dumps 

 
 
                   Pic 6 

Plantation on overburden dumps 
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Pic 7 
 

Miyawaki Plantation done in Plain area 

 
 

 

Pic 8 
 

Cement Concreting of the permanent 
roads. 

 
 

Pic 9 
 

Water Sprinkling at the CHP of 04 MTPA at 
the time of unloading 

 
 

Pic 10 
 

Cyclone attached with Crusher of CHP pf 04 
MTPA 
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Pic 11 
 

Closed conveying system with loading in rail 
wagons through silo 

 
 

Pic 12 
Sprinkling at the time of unloading of coal 
into railway wagons 
 

 
 

Pic 13 
Personnel Wearing PPEs 

 
Pic 14 

Personnel Wearing PPEs 

 
 

Pic 15 
spilled oil during lifting has been cleaned. 

 
 

Pic 16 
Cleaning of the spilled oil during lifting with 

all burnt oil under shed. 
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Pic 17 
Deployment of Road Sweeping Machine on 

public road 

 
 

Pic 18 
Deployment of truck mounted fog cannon 

on public road 
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NORTHERN COALFIELDS LIMITED
(A Miniratna Company & Subsidiary of Coal India Limited)

OFFICE OF THE GENERAL MANAGER (KHADIA PROJECT)

Civil Engineering Department
P.O. Shaktinagar, DISTT. Sonebhadra (U.P.) 231222 

Phone No.05446-232274
E-mail: socivilkhdncl@gmail.com

WEB SITE: www.coalindiatenders.nic.in

NIT संखा.: GM/KHD/C/24-25/ETN-28 दिनांक: 03.02.2025

Notice Inviting Tender 

1. Tenders are invited on-line under two part system on the website https://coalindiatenders.nic.in from the 
eligible bidders having Digital Signature Certificate (DSC) issued from any agency authorized by Controller 
of Certifying Authority (CCA), Govt. of India and which can be traced up to the chain of trust to the Root 
Certificate of CCA, for the following work: 

Description of  work Location 
Estimated Cost of Work 

(Including GST) 
(In Rs.) 

Earnest Money (In 
Rs.) 

Period of 
Completion 
(In Days) 

Restoration , Repair & 
Maintenance of  Retaining 
wall with drain along road 
from OB Time Office to 
Barrier No 1 at Khadia 
Project. 

Khadia 
Project NCL 40192251.99 502500/- 120 

(i). For Site visit of location of work, the prospective bidder(s) may contact 
 

Tender inviting authority Contact Person(s)/Tender Dealing Officer(s) 

Sri A K Bansal, SO (C)
Contact No 9479713410 

Sri SM Wasif, PE (C)
Contact no. 9406963432 

Sri Rohit Jain , Dy Mgr (C)
Contact no. 9406965028

2. Time Schedule of Tender: 

Sl. 
No 

Particulars Date Time 

a. Tender e-Publication date 03.02.2025 06:55 PM 

b. Document download start date 03.02.2025 06:55 PM 

c. Document download end date 19.02.2025 11:00 AM 

d. Bid Submission start date 04.02.2025 11:00 AM 

e. Bid submission end date 19.02.2025 11:00 AM 

f. Start date for seeking Clarification on-line 04.02.2025 11:00 AM 

g. Last date for seeking Clarification on-line 12.02.2025 11:00 AM 

h. Technical Bid (Cover I) opening date 20.02.2025 11:00 AM 

i. Price Bid (Cover II) opening date To be opened after finalisation of Part-1 
TCR 

Note: The auto extension of submission of bid shall be applicable as per details mentioned in clause No.14 of  
NIT.

28335

Annexure-A



29

7 
'?J.. 0\ . '2.0l'.l, 

• 1.01.1.1, ~o , t, bl ·"lb1.j. f -4\ov<t ~B 

1 ½O ,~,,, 
Iii 'l. /Jv, 

", 9-N,i-"I ·O't ,?., .,,.. ?-1:l. •'L· 'l.3 
ij C!l) 

~ _ • L •'.\ · '23 t<>..1\ , •:l· 'l.& 11 

---
1:)1~-IM-

. 
~1 . i,½_. ~ 'l,l>,Ol\,2J, ~ I. s: '-<>l\ ,,.., .. 
01. ~- 'l'.\ JD '11, o-.r,-i.l ,, __ ...,l"'l.:::,9 _ _,_½_,_K-=--,.,,,.-'-

' \ . o-~ , 'l '.U"" ~ f ,tl"f., ?J,~· - ~'-- ~'1:, LI ¼"VJ 

----_.__ --1..t.: .o;i__:i.~1c- ~I- n} '?J --'''-----'-$'"'~'--1,""""6 _8_1<--',. 

O .c&. '2l tc ~!.el:J.'.l~ __c• __ :f.:L :a..9 btlv; --
-------1- __ oJ.eJ> ~, -Z. '!, ../c i b. O ~ , l 3 'I 8 &, '1.\ 0 l'l•l 

.,, .(t, • '2-;?, ~ .;.,. I O -U ~"'---'"''----(:,-t>_ ls,, '""' 
~ \ • I l. "l'.I -lb 'U) •\I, 'l,> I ~ "t-S:-t<>. 

~1- \'l.~>._-te '3) . p .·'\> ' 1-0 l>SN--\ 
~l.,""2'J j-o '1.1. o!,'l-',i • b', - O'l.l"'<Q 

_'21 •'!. 2 '.t-¾_J,__ t= ~ 10012_1..,, 

_____ ..;,_ l_•'l..·:U:, +o 2.").02.'l,j '1 'jt.3 '\<>.s'j,'½ 

I 
~~"1c><fl' 

8 I • •'> .1 Li f:Q ~ 1. 0'1. _1½..,_,w,"'. ~ '-~-'-,:...~..,__Q_".:.."'°:..."'...c·, 
\'l -•'-1·"'1 P,../J, _ S'5o0 -~~::::'~------'1'-''1,~c-,>l)cc..:...~:,_• 

__ ,.,,o[. o>tt·'U.\ +o '½, 0<1,'l'1 ____ '1.cc·4:i.:o::.......!;l'l.o-C,o=:::.t<.:..c: 

\ s: t ' &I IT!".'1.1(_4£ "., . IT • 'J '\ I lj- l1 I \\3 
/)I o(,.1.!(_:l,C?_"\,(), 17b YJ ll'>k \ t, '!.01:: 
,,,~ ~- 'l.',,(_w '.\ \. 0 1: ~ 8 11... "14 'l, 

- g.J.:.p8 . _1. '1 :to.}!~ 't-'j __ J 4S ·"111!3· 
DI, D'\ .1.':J /o '>". ~ ,.,_., ~'2c o\ol +-
91 . )P, '1'j +o °!>\,1D 'l~ 'j 'l.c- ;\-lo~ 

o I , II, 'ti.\ +o 'W, It ,'.Uf, ti '.7 (' l-'23.-1-
Pl, l'l.. '1'1 +o >\, i'l. ,11) ti I :J- s,., '2.o . 

DI. <> I .?•?f{-"' !,~o l,,,.~t • ~ 9 .\." ti.zr -
- ~ 

I 
I 

336

Annexure-B



ENVIRONMENT DIVISION

COAL INDIA LIMITED E-MAIL: cgmenv.cil@coalindia.in
(A Govt. of India Enterprise) TEL: 033-2324 6638

"COAL BHAWAN" FAX: 033-2324 4232
PREMISES NO: 04, PLOT NO: WEBSITE: www.coalindia.in
ACTION AREA-IA, NEW TOWN, RAJHARHAT A Maharatna Company CIN:L23109WB
KOLKATA-TO 1 56 (WB)

(An ISO 9001:2015, ISO 50001:2018 & ISO 14001:2015 Certified Company)

Ref: CIL/ENV/WO/fl45M .

To

14 June 2024

Centre of Excellence, Sustainable Land Management
Indian Council of Forestry Research and Education, Dehradun

Kind Attention: Shri Sanjeev Kumar, Scientist-E, CoE-SLM, ICFRE

Sub: Work Order for "Standardization of Package and Practices for Eco-rehabilitation of Degraded Coal
Mines Falling under Different Agro-climatic Zones of India through Forestry Interventions".

Ref: Proposal from Centre of Excellence on Sustainable Land Management (CoE-SLM), Indian Council of
Forestry Research and Education (ICFRE), Dehradun regarding eco-restoration of degraded mined out areas in
Coal India Limited and its Subsidiaries received vide email dated 14.03.2024 (Enclosed Annexure l)

Sir,

Competent Authority agreed to your offer for carrying out the assignment for "Standardization of Package and
Practices for Eco-rehabilitation of Degraded Coal Mines Falling under Different Agro-climatic Zones of India
through Forestry Interventions" with total project cost of Rs 24,44,08,680 (inclusive of 18% GST)
Year wise project cost break up is as below-

St.
Head

No.

Project
Expenses

Intellectual
fee

c GST (18%)

Total

Scope of Work:

1 St Year 2 "'d Year 3 rd Year 4 th Year 5 th Year Total

4,72,36,580

l. Study the extent of degradation in the proposed sites (three sites in each agro-climatic zone)

2. Developing techno-scientific improvisations in top-soil management to facilitate conservation and

utilization of the top soils for biological rehabilitation of mined over areas and overburden dumps.

3. Developing agro-climatic zone specific models for eco-rehabilitation of the mined over areas in different

representative locations of Coal India Limited.
4. Support capacity building of the concerned personnel of Environment Management Units of subsidiaries

of Coal India Ltd. in eco-restoration techniques by way of association with the project activities.

5. Developing RS-GIS based land degradation and eco-rehabilitation monitoring model.

30
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6. Other relevant points related to the proposed study.

Study Area: 39 sites in 1 3 agro-climatic zones falling under 8 states under which coal mines of CIL are lying (As

per enclosed Annexure-2). (5 Ha area to be restored per site). As per availability of land modification in area/ site

if required shall be made.

List of 39 sites in CIL will be communicated after acceptance of work order from ICFRE.

Duration of Project — 5 Years

Deliverables & Timeline:

l. Annual submission of Interim reports and utilization certificate of funds as proposed.

2. Submission of soft copy of draft reports within 15 days after completion of project.

3. Submission of Soft copy and ten set of hard copies of final report within 15 days of approved draft.

4. Accepting Authority GM (Env) CIL Kolkata.

Payment Terms:

i. 50 % of the total amount of the project cost in advance before the commencement of the project after

acceptance of order.
1 5% of the total amount of above project cost after completion of activities mentioned up to 2nd year of Work

Plan and submission of interim report of work and utilization certificate of previous payments.

iii. 15% of the total amount of above project cost after completion of activities mentioned up to Yd year of Work

Plan and submission of interim report of work and utilization certificate.

iv. 20 % of the total amount of above project cost after completion of all the activities and submission of final

report at the end of 5th Year.

Acceptance of Work Order:
Letter of acceptance of Work Order should be communicated to CIL within 7 days of receipt of Work Order.

General er (Env)

olkat

Copy to:
l. ECL/BCCL/CCL/MCL/NCL/SECL/WCL
2. ED (Coordination), CIL
3. TS to D(T), CIL
4. GM (NEC)
5. GM (Em), ECL/BCCL/CCL/MCL/NCL/SECL/WCL
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Northern Coalfields Limited 
fA Mlnlratna Comp ny) 

(A subsidiary of Coal India Umlted~ 

cFf' ~1fl1T I 1Forost Oepartms:nt 
CIN- U10102IIP1985GOIOOl160 

A 
~-ft! •itldt .,~u:ft. ~ -~,ff-:zt • , , . . • . - Slngr Ull, M. P. PIN-486-889 

Ptioo.e: o oS- ?t,~ t;r., 1FA~• 264:i ~z email: woforesl.ncf@coallnell dn website www.nclcil iO 

~: ttil tll "· ~, iJWI ~1 q/q fl M • iij/~/2-025/ ' 6 . ft;fM; :-04.01 .2025 

vta. 
~·•u:.flti q .. lfil4ilil 
" ~~w~ 

tt,.,,,~~m- 231,211. 
~ :- :Plantation& its, subsequent rnaintemmce inclucJlng Gap & Miyawaki Plantation along with 

Grauing on OB dumps for the Vear 2025-26 at NCl. 

~ -
NCL projects loca:ted in Madhya Pradesh have finalized lhe folfo1, ·ng t.args1S or PlantatiorilM•yawaki/Gap 

P1antation 11ro~s to be earned out du ing the monsoon season or the year 2025-26.~ 

A. P,antatJon of OB ,11 nd Plal n Area d'~ri119 FY 202'5-26: 

Pro]tct on 10verbur,den Dumps Prantation 
w itlrl CPWJCPT 

---
Ar,ea (Ha .J No,. of Plants 

@25001Ha. 
--

Bin a 26 ~ Int. )T 65000 
-

-
Knadia 3 .0 (E>: L) I 7500 

Dudh :;hua 15{Inl) 
- -+-----

K rts h n ash i I a 05 {In 
I 37500 

) I 12500 

l otaJ (UP) 49 I 122500 
-

18. Miyawa'ld Pla,ntation Target. of the yeu 2·0l5-26:• 

Plantation in Pila in Areas, & 
Road sdde with F,encing/CPl 

etc. 
Area ~Ha.) I No. of Plants 

@2,500·/Ha. 
-·-

0 0 
-

0 0 

D 0 

0 0 

0 0 

Total ~o. 
of Plants 

J 1--

65000 I 
1soo I 
37500 ~ 
12500 

122500 I 

Projec1 Area. In Ha. Total No. of Plants @35000 /Ha. 

Bina 1.0 35000 

~ 

Kakri D.55 19250 

Total jUP~ 1 . .55 54250 
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cFt ~ \fTff I Forest IOepartm,mt 
CIN- U10102MP19UGOIOOJ.1BO 

Nonhem1 coame~ds Limited 
(A Mlniratna Company) 

(A su'b:Mclin,ry or Coal India L.lrn1te<IJ 

Ao,lSO 9:991, dSO 14001 ,&JSQ-45001 1Cenified COJ]JQilJJX 

1mc-flfll:ft~ iitl fa't1.ft. ~~ Rfil:flef\,lf.'QL, fa.I 4BM89 / Post~ Slngrauli ColliOty, o~u-Sjngr-auli, M.1P. PIN.4868:89 

Pflnn~; ':r8Il.."'- lti(Jl(i I!,, I FAX\ l!a61'l~l emili f~ grnroresE_ncl@c.oaljm;lj.i,111 website . www.Qr;:!ell.jn 

C. Gap Plantation Target of the ye-ar 2025~26:~ 

!Project 

I ••• ,,. 

Alliea in Ha. 

2.82 

It 1s re~uested to kindly submit delated p;roposal rn shape oJ a drait MoU ·ncluding Terms and Condi1ions 

as well as deta ed year wiH e-S~males of the aforesaid planta11on works in 2025,-,26 and subsequent 

main en81'1ce wo11<s during ner_l four :tears period sllo'l\01n9 clearly all the Items of wo s/e.xpendlture,5, 

mcfud1119 a.II !he f,encin~ mat~n,;1is. for lhe arieas suitable for planla1icn works Proper documents related to 

rates o fenoing seeos etc. material proc1Jreme1'11-S shaJI require to be attached with fhe estimates. 

Maps for ltle prop0sed ptimtauon si, es are e-nclosed for necessary action Whale prepanng 1ha afor~a d 

proposal. 1he followi~ polnlS are, o be kept in mind· 

1. On mrertmrden clumps, suitable nanve ~ecies (endermc speaes shouk:I be- gl\len priori y) including 

fruit bearing speetes f!OO Sc:il plantatoo & ITTJmboo, suitable species of medic In \ialues ikei Nef.lm, 

Karani etc. ar! to be p arHed dependrog upoo locaJ site Cllnditions snan be plan1ed wh.ich e ficiently 

bind lhe loosEt soils. OB dumps shall be stabifized by making lerJaces of proper mes and these 

teua::es a,e to be further rein oroed with pehb:es, stories and by. plartllng sultable gJ.ass spectes . 

2. Planblion areas .are to be secured through proper fanciniJ arrangement like Barbed Wire Fenc g 

(BWF) or Caltle roof Trench {CPTI 01 Cattle Proof Wall tCPW) as per the local site requirerne11~. 

3. Provisions. for proilldll'l!J appmpriate safetv gears {Helmets., Safety Sooes etc.) far lhe safety or 

laoou~ woskll'IQ in plantaUon areas located insioo coar rrunes should be macfe rn LM es1imates. 
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:mf:f ¥1dc6l&{fl ~ftlld 
~~) 

rir:smt~lam'fft ~ l:ft'q;;fh 

q-;J ~ / Fore&t Oepanment 
Cllril- U 1010:2M~H!85GOl003160 

Nonhern Coalfields limited 
(A .lin I ratn:a Company) 

IA subs idia,y of co.iii 1n<:1u1 Umite<l1 

An ISO 901)11,. !§Q '14001 & ISO 45001 iCertiliad G9rP 1Wl'l£ 
fi-~•l-c,"1- ~'lift. feirffl. fittirlllfl ,11•.lf. , ~ 486889 1 P-OS:'t· Slngl!'8u1 ColUery, O~- Singnt'l.!111, M.IP. PIN-41968-89 

Fllnnir: 07805- 2Mt\l ~, •F Kt ?M,651, email; grorore-M.ncl@coaHncfla.fn wDb$[;t ~ww. oolc,il.in 

Tois ma~ be taken as preliminary call lo RemAoot Foresl Divisu:m. 1he GoYI of UP for submission af heir 

offer lo Ina- NCL. The proposal &. estimate, as submitted by ~ u, sh-a be conS>dered and decicf~d b~ lhe 

r-JCL_ The ·final work CKder WIii be issued only after lhe competent approval No financial !Jabil ty shetl 

accrue 10 the NCL as resull a the [l)res&nl call for offer. 

In case, 1he proposal & estima!a of Renukoot Forest DiYision ~ accorded appro11aJ, ReouMot Forest 

DiYision sh a be required to execute a ~W for ~1e perloo From 2025-26 to 2029-30 I plant.a ion works in 

2025-26 and ma!fllenance works durrn!J 11ext our years from 2026-27 to 2029'-30). 

You ma~ kindly submil tne required draft MoU nciudl~ estima~s as earliest. 

Encl . As abo11Et 

·qq~ 
----. ..) 

' ~ (441~4(01 ~~. 

-~.fft .~fli41~~ rr.,.~'1:1 1:#-
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;;,,~ q:;, ;,:qcRw~,~ f[.j ~ ~$ 

~~-~ 
◄~~~-

;;;'11:-~ frl'!Af?t.il JrT'111 .r,q;fT 

N o.-lbtrn Coi:tlrl Id.., Limi:lt.-d 

1'.h1Jdii1 rrojed 
j \ \ !ialfill lltl I ' r,,t .. I 

, \ ,t, tilr. 11 •I t LI n Ii nll • ·11 I 

Oflic,e ••f Gc,,cnd Man;.1~cr 

I lr1 II I Ill I I ' I 1111110 •LI i i 

1.11 ,~. I •111111 , 1,., 1 Ill I ~ Ill~ , .. l '\.IIJ!!_ • 11 Ill••·' 1 "''" 

ar.rr- ti ~ :x-~.~ IJ. w.1. ftra- • .231122( n ~ n;i, ",lu,i.1,1ta i:11~. m ... ,. !',1111\'lt h~ •I r■ 'I .I?, I l'ill- ~.l I 2.?i 

1'111,1• .-.--1 .. ,, -:3.?rt~. H \' . ,1~~~-lJ?~-' I -··! f{l lll ,llll,J ,1 {1~•1111-009, TI .tr.ii,· 

K 110' .\ ! i 11 i 11!_: ' 1-:m ' L'lanl::il 111n •~..J -l ~.• -r ";f- J r, D;ile 

lr1. 
I h~· Di, 1s1n11al h11-cs• Ollic~r 

R1.cnUf...<ll'I r c1r..::-1 L>ivi~inn 

Oi~tt. on~bh~d1'tl 111, 1~. i,-:!.3 l217 

• uh: - Vt oct order for J Ltr.:t pln111.i11 m1 11Lun~ ne" I) L"On .1 rurti..·J C Road aml 11'1.int: bourt<Jar~ 

Lkar ir. 

t:ndt'br.!J pk i: finJ h,.:re\\ ith the 01·ii;in, I cup~ ,,f Mr.:itlor:;111Juin 11f "ndcn anding l;\'lol 1l 

~," u1o.l b~n \ t l'tl the l..:. h.adia Pr0jcc1 · • L rmd the Ri.:nuluo1 r o re!'.L 0 1v1-.ion for 11,c plalllil.l im, 

\\orks. ca 1-iC" ..:arried otLI u1 Khadia Pro.je t ~id\.·!- 11c-\d~ t'Onstru..:t~{! ( Ro..L<l 3nd 111inc 

hounr..liJr·) 

As per , hi.!- M ol1• planta,ion 'Ul11?Cts on ne,11,, ly conslnt("te---.d C emt.>nt l'onc r..:1e l{c,iAd ~nd m m ~ 

l,ourn,fa~ .ant.J fin11n~i:d prt.P,1is1on<i .a~ as thllo"s: 

I ot:LI ..:o~l of r 1 amatl~)fll \\ •xf... 

indudinr nKlit\Lcn:mce __ 

"7 4c,t t)() -

II Is rcqui:~11.:-d 1n con1m~nce I lanlaLl()n ,,ot'k :,~ ~r thi.:- tc-nns ~,L.-<l ~011~h1il,ns '-' I' '-·ncl11.,;i:d ~ h>l ll 

ii; futthc-r requc~ 1t·tl • hat ,;;atJf mg i; LI.) he pl.11H&I shou Id i 11, 1) tn ·lud..: m1, 1 \ \.' ~L" 'h-'..., \\ 11 h p lam:.- \ 1 f 

bi oaJ..: r k·a\·I!'~ nnri I un L! Ii f c, 

Copy 1u ; 

(1 J l hi..· ( 1t.·11~ral M,11 rnl:\L'r ( I 1w ir111111 1L·UL ,t h 1n;!'.l t 1 ( · I 

(2) St:1 ff~ , I fii..·i..·r ~ Mi 11mg ). 1-. h, ll I i.1 A rG1 

(3) Af. ,\1. Khu<li.1 ,\ R •,1 

' ( 1 l'l~t\i 

"-'1, 11!1.1 \ I l'.~ '.t I 

- ~ 
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MEMORANDUM OF UNDERSTANDING (M oll) OtT\YEEN NORTHERN 
COAL~· IELDS LIM I TED KHAl>IA PROJECT AND FOREST DEPARTM ENT 
RENUKOOT DI VISION. GOVERNMENT Of UTTAR PRADESH F'OR YEARS 
2024•2~ to 2027-28 FOR C.C. ROAD PLANTATION WORKS (ADVANCE 
\ \IQRKS, PLANT ING \YORKS AND SUBSEQUENl' TWO YEARS 
M AINTENANCF.) IN K HA DIA PROJECT NCL 

I. (i\ TI,e word 'Company' here inallcr shall menn. for the purpose of this 
Memorandum of Understanding (MoU). the Northern Coalfie lds Limited (NCL 
KHADIA PROJECT) (A Project ol' Mis Northern Coalfields Limited) having its 
registered ollicc al P.O. Shaktinagar, District Sonebhadra. U.P. represented by 
General Manager. Khadia Area. NCL or his authorized representative or any other 
person deputed on his bchal r for carrying out all or any of the provisions of this 
Mou. 

3. 

(ii) The word 'Depar1111en1' hereinafier shall mean, for the purpose of this MOU, 
the Department of Forest, Government of Uttar Pradesh represented by the 
Divisional forest Officer (DFO), Renukoot Forest Oi,•ision or his authorized 
representative or any other person deputed on his behalf for carrying out all or any 
oftl,c provisions of this MoU. 

The Department shall carry out plantation works on Company's acquired/ leased 
/purchased/transferred lands of various 1ypcs viz. tenancy lands, Govcrnmenc 
revenue lands) forest lands etc., with professional expe11ise, as per the details of 
works aJong with terms and conditions and other provisions of this MOU. On 
NCL's side, the Environmental Officer of the Khadia project shall be Nodal 
Ofticer for carrying our day 10 day activities as per this MoU, where,is General 
Managers, Khadia Projects shall be Officers-in-Charge who shall be overall 
responsible for implementation of the provisions of this MoU. 

The Depanmem as well as the Company shall always exercise due precautions for 
ensuring safety of human lives and prope.rties involved in the plantarioo activities 
undertaken by the Department. The GM Khadia projecl and the DFO, Renukoot 
shall abide by the legally and 1cehnically appropriate advices, as tendered by either 
officials for tJ1e safe-ty of human Jives and properties invotved in the piantation 
activities. During 1he enrire period of this MoU, the plantation sites shall be 
"closed sites", which means that any activi1y other than plancation and forcsuy 
related activities shall not be allowed in the plantation site. 

@1L.-
1iili'b4 1111(~ 
WT-Jlfl!l"l 

~ -m'l'R!(\lOUO) 
~ 

General Manage, 
KhadlaArea 

"'t.. 
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6. 

7. 

In rnse of any Jl e idcrn. •its ~ansc. :sh~-.11 ~ inv~stigatcd under the ~tatUWJ)' 

from~, ork of 1he mine:. l\0sc:d 0 11 its fimJing..'!. the fCli ronsibiHric of the con~crni.:tl 

onicials of 1he Oc"pertment or/ and ~he Company shnU be fixed hy tin: tnh.1Lory 

bl'1dy. After 1Lhi5. 011 lhc conscqucnl1£1~ liobilities ~induding compensation ctt .), as 

['.'rr the l'.'Qnc,ert e<J pm isions ('If the Workmen's Compensation Ad, l ()2J and 

rela1c;d l,a.\'4 .S~. hQU be home by the Dcpanme,,t or the Company t'I~ the ca!;e m~y b~. 

The Depanmenl shall can-y out all ah" plantation activicie. while observing aU 

rehue:d l.1w~ rnlil.?s. 'l1e~ulat'ions and :staHUory orders applicable to the sit~ and nature 

of work which has been issued in connection with such site and nature of work by 
the Government of Uctar Pradesh, rt.he: Goverrnmem o f Ind ia and NCL. 

TI1e- Comp.my ~hnll furnish lo the DFO, Renukoot Fori· ·t Division the relevanl 

details. of tl1 lands to be ccwered under th~ pJantallon works along with it maps, 

· arious items or plantation works anJ Lheir rates shO\-\'n in the enclosed annexures. 

cif thi Mo have been finaliz_cd on th basis of site pecific .scheme/estimate of the 
p I ant.a• ion works. sulbm itted by d1e DFO, Renukool Forest Division. F oJ lowing 

\\ orks .are tipulatcd:-

J. 

4. 

Advance soil works. - Nursery re·I atedi works and ru I site preparation works 

(to be C41rTied out during 15.02.2025 to 30.06.2025). 
Plantmng works - Planting during monsoon season ,of 2025 and ilS 
subsequent aftercare works including protection and maintena.nce (lo be 

carried out up-10 J 1.03 .202·6} 
1 ... year rn a 1 ntenance works- . flier~arc works including 30% causality 
replacemen1s and protec-tio11 works (to be carried out during 01.04.2026 lO 

3 1.03 .2027) 
2nJ year maintenance works Aftercare works including 20% causality 

replacements and protection wo:rks (to be carried out during OJ.04.2027 to 

3 1.03.2028) 

Six months to twelve months old (polythene) pl ants shall be used for plantation 

works by the Department. Mixt:d Planlation species for pl.anting shall be sekcLcd 

by concerned range forest ofliorr with che consultation of SDO Pipari and DFO 

Renukoot as pc r the local site conditions. he se lectlon of species shall atso be 

guided by the opinion of the local villagers wjlh a appropriate blend of fasl 

growing species naturalJy growing •n those areas. fruit bearing crees and trees of 

commercial value. fn no case, hmve-vcr, a par1icular species shall constjLute more 

than 30% of the total plantation in a particular arc.a. 

:,4 __ 

1in11414¾Jflal 
W.1PJV'q'ffl 

~~(\TO'Q'o) G ernoral Man age I" 

-X:.. . J(;ha dia . \fE'­

/ 

-
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8. rht• Dcpartmcnl and the Compnny :-slmll comply wi1h the following schedule of 
Joint Inspections and vcrificaticms of the concerned plontation works to be done 
jointly by 1hc concerned nomina1cd officials of the Ocpartmen1 and the NCL: 

Schedule or Join I lnso<ction• ' 
. . 

Tt ntative date or [ .N. .Joint ln~pection 
J!~ Co~lelion 

. 1~• Joint lnspcrtion - 30" June, 2025 
Veri fication of Advance Works: - i"" Joi111 Inspection -' 15"' Oc1ober, 2025 .. 

' ·'. 
Verification of Planting Works 
J•d Joint 1nspection - I 511' 0<1ober, 2026 
Verification of IN, vear 111ain1cnance works 

4. 4111 .Joi111 Inspection -
Verification of21:..1 vear maintenance works 

15" October . 2027 

5. 5" and final Joint lnspec1ion - 31 '' March , 2028 
Verilication of 2"'1 year maintenance works 
(full works) including I 00¾ enumeration of 
plan1ed saplings at 1he lime of handing over of 
plantation works by lhe Department lo 
Company 

10. (i) In the joint inspections and verification of the plantation works in the concerned 
projecis. two officials of 1he concerned projecis, preferably Environmenial 
Officers/ Survey Officers/ Civil Engineers, as nomina1ed by lhe General Managers 
Khadia Project shall pruticipale from the NCL side whereas lhe concerned Range 
Forest Officer of Renukoot Fores, Division as nominated by 1he DFO, Renukoot 
shall participate from 1he Depa11men1 side. The join1 inspeclioa reports shall be 
signed immediately by the aforesaid officials from bolh lhe side who have carried 
out the joint inspections and later on shall be countersigned by the concerned Chief 
General Managers / General Managers of the projecls. The DFO Renukoo1 and the 
CGMs/GMs of lhe concerned proj eclS shall be responsible for cal'l')'ing out all 1he 
stipulated joint inspections within the stipulated time-limit. 

(ii) In case of any dispute in 1he process I result of the joim inspections of the 
plan1a1ion works in the concemed projecis, The DFO, Renukoot and lhe 

!\~~ 
Jeneraf Manager 

KhadiaArea 
--i---
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fGMs/GMs of 1he conccmcd r~ic,1s shall wi1hin 15 days, afie~ mu1~1al 
consuhati,)n ond con$cnt, c.1ury out joint in$1lCctions hy another team ol supcnor 
otlicers different from 1hosc oOicial~ earlier nomimttcd for join1 inspections. The 
results/ iinding.s of this team shnll he binding on both 1he parties. 

11. Payrm·nt Scheduled and suhmission of expenditure Bills/details: Fond shall .be, 
rcleas<'d (through Cheques or Demond Draft as the case may be) by the Ch1el 
General Managers/General Managers or lhe K,hadia project in installments as per 
rhc followi11g schedule. subje,:t 10 submission of physical and financial decails of 
,·ompleted wori<s by the Department:-

Not<- After the utilization of 80% of the budget released for afforestation 
activity. utilization certificate will be submitted by DPO for demand of next 
work. Remaining 20% budget will be utilized and final utilization of 100"/4 
budget will be submi11ed atlerwards. 

3. I" Installment- As "Advance Fund" equal lo 100'/4 of the total amount 
e,stimated for the "Advance Soil \Vories" component will be released on 

issue of work order in 2025. 

b. 2"' Installment• As "Advance Fund" equal lo 80'/4 of the total amount 
estimated for 'Planting Works' component as per approved scheme will be 
rele~sed by 15"' July, 2025 on receipt of 111 joint inspection/verification 
repon of" Advance wori<s" subject to submission of physical and financial 
details of"Advance work". 

c. J "' lnscallmcnt• An amount equal to 20% of the tocal amount estimated 
for 'Planting \Vories' component will be released by 15'' October, 2025 on 
receipt of 2., Joint inspection repon subject 10 submission of physical and 
financial details of 'Planting Works' and on adjustment of previous 
advances paid to the Department. 

d. 4'" lnscallment- An amount equal 10 80'/4 of the total amount estimated 
for •I " year maintenance works' shall be released by 15"' April. 2026 on 
adjustment of previous installments paid to the Depanment. 

e. 5.- lnstallmem- An amount equa) to 20% of the total amount estimaled for 
·I • year maintenance works' shall be released by t• November, 2026 alter 
submission of 3n1 Joint inspection report and on adjustment of previous 
inscallmeats paid to the Depanment. 

f. 6'" Installment- An amount equal to 80% of the tocal an1oum estimated 

7 
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g. 

for •2ni1 year mainlcn:u1cc wcwk$' shall be released by 15'" April. ~02 7 on 
adjustment of previous instalhnc,us paid to the Department. 

07'>i Installment· An amouru equal to 20% or the total amount estimated 
for •2iw vcar mainlcnancc works' shall be released by 151

" of Apl'il. 
2028 aflcr submission of 4" and 5'" joinl inspection report (including 
results of I 00 % enumeration on the bci'sis of which the minimum survival 
pcrt(•ntage shall have to be ensured) and on final adjustment or all the 
previous advances/ installments paid to the Department. Proforma for 
submission of Physical nnd lin11nchtl details for release of subsequent 
installments: 

y . - .. . 
Balance carol Nos. of Planes No. of Advance Amount 

Plantation planted Installment Amount spent Amount 10 
Location Nos. as per paid by the againsl be adjusted 

Clause II Project as paid from the 
of the Installment inscallmem next 
Mou (In Rs.) (In Rs.) installment 

(In Rs.l 
I 2 3 4 5 6 7 

OBD 
Plain 

IJ. Adjus,mems, if any, fro,n installments released sha.11 be made from the subsequent 
ins1allinents before their release 10 the Department. 

13. The Department will ensure 80% survival ofplanls during the finaljoin1 inspection 
before handing over of the plan1a1ion works 10 the Company and which shall 
signify I 00% success of plantation works. 

"I f survival of planes falls below 80% a1 the time of handi11g over of plants alter 
~ years of completion of planca1ion, prop0rtiona1e deduction of amoun, paid 
during T;.,o. years for 1he plants less than 80% shall be recovered except in 
incideoces of na.cural calamities.•· 

14. The Department shall pay wages no1 less than the mini,num wages fixed by the 
Gove. of U.P. 10 1he laborers engaged in plalllacion works. It will be the sole 
responsibility of the Oepanment to ensure due compliance of existing. Jabour 
related laws and obtain labour license, pemtission e1c. whatsoever are applicable / 
required. The company shall in no way be held resp0nsible for die above. 

(J!v' 
wgiffam1,j)mq Q•ll~.,,ie 

~lAll'l'i"l 
~lm<I liJORO ) 

' 

~z~ 
General Manager 

Khadia Are~ 
--J.......--
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I ' In cMe of re, isi,on nf lah1.,ur ,ate!\ (applicable lor the Fores'! Dcpar1111_cnl h) nl1c 
Gm·t. of llPl an appropria1c csca~l'ltion in costs of lhc concerned work items sho.U 
I r " IIO'-ifr•i:,d and r,a_ (,ble I\ ilhin JO doys) as per the folim,,• ing formula : 

R = 0.85 x P' / IOOx Rx ,( 1- L,1)/L, 

~ here. 
ii R -
p = 
R ~ 

I = 
l,~ = 

Increase in the cost or Work 11cm 
P,e,rcentage of ~ bou r component oft he work = 80 % agreed 
Originl'l I C-0s1 of work 
R,cvi ·eJ. labour Rate or won: 
Ortgl;ml labour IRaie of work (bas~ rate Rs. 230.00/rnandny~) 

16. ln1 ci3s.e d ,her the Depanm enL or the Comp-any fai Is, at any ~lage of i mplcme~tation 
of ·the M oU, to ablde by the sc he:duks of i nspection.s and payments. as env1sagecil 
in CI a.use 9 9 mrui . I t'IU~e ~ I I of th is MoU respccti vely. the fl rst def au I ter shall be 
L-c-spunsible far a II the ensuri t~, the c:oi11:sequences and further aclron 1111 such cases 
\'Vi ll be •dealt as per tht proviS!ioris of C ! use no. -~ 7. 

17. In c-ase of an)' dispute. confusJon or differeuce between the parties hcreto1 Lhc 
concemed Ch~ef Consen.•artoli of Forcsts1 Mirzapur Forest Circle and the Head of 
the Forest section of rhe NCL Hqlrs. shaJI confer together a.nd arrive at a mutt.miry 
agreeable solution, \\1lich shall hen:cefo11ti be binding upon both the parties. 

I 8. No daims ivharsoever sha H He against the Company for any loss or damage 
suffered by the Department due to any act of God viz. Na,turaJ Calami1)'t E cessiv,e 
Rains, F.loods. Land Slides, Mine fire etc. in the Project are.a or due ro any 
t:\itmtuaility of W a:r, Civil 1.mre:st, St.rik.e, Lockout. etc. ocyon.d lhe control of the 
Compm1y. However, the Department shall nol be responsible for ainy da.mag,e lO 

rhe plan1atio,n work~ due to t'he act of God, viz. Natural Cafamiry. E:xce s.ive Rllins. 
Floods.. la11d slid;es, Mine fire etc. iJ1 the Project area or due to any ~Vt.."11luaJ ity of 
War, Civil unrest, Strike, Lockout, etc-. Natural Calamity, Wax, Civil commotion, 
Strikes, lockout. etc. beyond 'the contro I of the Departm enr subject to the condi lion 
thal due precamhrnu nave been taken by the Department_ In the eventuality of any 
damage lo the planration works due to any of the abo,ve facto1s,. the DfO. Renukoot 
shall immed iareJy i nlimatc chc CG· •1iOM of the concerned projecl anC: a JOim 
assessment of the dan1ages will be: carrit:d out , .. 1ithin 72 hours and if n~c-e-5.sary. 
photography I videography of me concerned :sites / damages slhall be carri.e<l ouL 

General riarnager 
Y:hidie1 /, r"', . ~. 

~ 
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1 t,_ An~ mr1difica1 ion, ahcrntion, adai1io111 or delcti<'ln in t<'frll!i- and condi1in,1is or MnC 1 

!--hall h~ dru-.c as 0ind wlu•n rcqufred chuing 1ht com :e of Moll mutually airee<l h, 

Lhl~ Director., ·r cchn,ca~ t Project & Plannmngh NC:L and the Chier 
Con t.:rva1or of For,c. l. irzt1pur Forest Cmrdc. 

Thi. lcmomnd om of Un de rs1and in g is c,c,ecoted bet w-cen Lhe 
Departmc~u and the C'onipalill}' 0~ 1thc.lf/':fW})ay_ of the r\-1on'th _u r 
t , 1MJjJn 1l1c Year 2U25 i.Uld will be en~lfvc from the dale of ns 
execution m,d ball be va~id up-to J 1.03.2028, unles any modification or 
al1,cration takr! p 1 ecc .a rper -~u: terms and co n<l ~ti Orl s of th is M oU. 

Na~e: . ~.,_, 
DesJgnauon: Gene~ JJ'iMll,r 
Authorized Repr~it

1Ma 
of 

o/ the Compa:ny 
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(खऩिया नवस्तार खुली खिि पररयोजिा) 
KHADIA EXPANSION OCP 

(NORTHERN COALFIELDS LIMITED) 
 

 

 

SEPTEMBER 2023 

ओपिकास्ट नवभाग,  

सीएमपीडीआई-मुख्यालय 

 

 

48

cmpdi 
· R Comp ny 

355

Annexure-F



 SCIENTIFIC STUDY FOR KHADIA EXPANSION OCP  

 

Job No: 024622273 1 CMPDI Ltd 
 
 

 

Contents 

1 INTRODUCTION .......................................................................................................................... 4 

1.1 BACKGROUND .................................................................................................................... 4 

1.2 SCOPE OF STUDY ............................................................................................................. 6 

1.3 FIELD VISIT .......................................................................................................................... 6 

1.4 BASE DOCUMENT .............................................................................................................. 8 

2 PROJECT SITE INFORMATION ............................................................................................... 9 

2.1 LOCATION ............................................................................................................................ 9 

2.2 COMMUNICATION AND ACCESSIBILITY .................................................................... 10 

2.3 PHYSIOGRAPHY AND DRAINAGE ............................................................................... 10 

2.3.1 Physiography .............................................................................................................. 10 

2.3.2 Climate and Rainfall Data ......................................................................................... 10 

2.3.3 Topography with Drainage Pattern of Area ............................................................ 11 

3 EXPLORATION AND GEOLOGY ............................................................................................ 12 

3.1 EXPLORATION ACTIVITY and PRESENT STATUS ................................................... 12 

3.2 GEOLOGY........................................................................................................................... 12 

3.2.1 Geological Structure .................................................................................................. 13 

3.2.2 Mine Boundary Delineation ....................................................................................... 14 

3.2.3 Description of Seams ................................................................................................. 14 

3.3 PHYSIO-MECHANICAL PROPERTIES ......................................................................... 16 

3.4 GEOLOGICAL RESERVES.............................................................................................. 19 

3.5 HYDROGEOLOGICAL SETTING .................................................................................... 19 

3.5.1 Likely Impact on Ground water ................................................................................ 21 

4 PROJECT STATUS, MINING METHODOLGY AND TECHNOLOGY (AS PER PR) ..... 22 

4.1 STATUS OF EXISTING OPERATIONS ......................................................................... 22 

4.1.1 Production Phasing .................................................................................................... 23 

4.2 BROAD PARAMETERS OF THE MINING PLAN ......................................................... 24 

4.2.1 Mining Method ............................................................................................................ 24 

4.2.2 Mine Boundaries ......................................................................................................... 24 

4.2.3 Sequence of Mining ................................................................................................... 26 

4.2.4 Geo-Mining Parameters ............................................................................................ 27 

4.2.5 Mining System & System Parameters..................................................................... 27 

4.2.6 Balancing Diagrams for Dragline Combination ...................................................... 29 

49356



 SCIENTIFIC STUDY FOR KHADIA EXPANSION OCP  

 

Job No: 024622273 2 CMPDI Ltd 
 
 

4.2.7 Equipment Provisioning ............................................................................................. 31 

4.2.8 Excavation, Transport & Dumping ........................................................................... 33 

4.2.9 Elements of Drilling and Blasting: ............................................................................ 36 

4.2.10 Sump and Drainage ................................................................................................... 37 

4.3 SAFETY MANAGEMENT ................................................................................................. 37 

4.3.1 Safety aspects for of HEMM / equipment ............................................................... 37 

4.3.2 Stability of Benches, Quarry Highwalls and Spoil Dumps: .................................. 38 

4.3.3 Precautions Against Danger of Inundation from Surface Water: ........................ 39 

4.4 SLOPE MONITORING AS AN INTEGRAL PART OF MINE PLANNING ................. 41 

4.4.1 Visual Monitoring ........................................................................................................ 42 

4.4.2 Monitoring by Total Station ....................................................................................... 43 

4.4.3 Monitoring by Slope Stability Radar (SSR) ............................................................ 43 

4.4.4 Recommendations on Slope Monitoring ................................................................. 43 

5 SLOPE STABILITY -LITERATURE REVIEW AND DATA PREPARATION ..................... 45 

5.1 SLOPE STABILITY ............................................................................................................ 45 

5.2 FACTORS GOVERNING SLOPE STABILITY ............................................................... 45 

5.2.1 Properties of Material Forming the Slope ............................................................... 45 

5.2.2 Geology of Mine Pit .................................................................................................... 47 

5.2.3 Seismic Forces ........................................................................................................... 47 

5.3 CALCULATION OF FOS ................................................................................................... 50 

5.4 SOFTWARE USED ............................................................................................................ 50 

5.5 SAMPLE COLLECTION AND TESTING ........................................................................ 52 

5.5.1 Large Scale Direct shear testing of OB samples. ................................................. 54 

5.6 INPUT PARAMETRS FOR SLOPE STABILITY ANALYSIS ....................................... 55 

6 STABILITY ANALYSIS .............................................................................................................. 63 

6.1 SCOPE OF ANALYSIS ..................................................................................................... 63 

6.2 CONCLUSIONS OF STABILITY ANALYSIS ................................................................. 76 

6.2.1 Geometry of the benches recommendations ......................................................... 78 

6.2.2 Ultimate Pit slope........................................................................................................ 78 

6.2.3 Overburden dumps .................................................................................................... 79 

6.3 RECOMMENDATIONS ..................................................................................................... 80 

6.4 LIMITATIONS OF THE STABILITY ANALYSIS ............................................................ 81 

6.4.1 Disclaimer .................................................................................................................... 82 

Annexure : Analysis Reults of Stability analysis   

50357



 SCIENTIFIC STUDY FOR KHADIA EXPANSION OCP  

 

Job No: 024622273 3 CMPDI Ltd 
 
 

PREFACE 

 

GM (CP) NCL, Singrauli, vide Letter No: NCL/CP/CMPDI/23/5155 Dated 

21.03.2023, confirmed that the assignment for Scientific Study under Regulation 

106(2) of CMR 2017 be taken up for Khadia OCP of Northern Coalfields Limited 

(NCL) by CMPDI HQ under annual action programme of CMPDIL for FY 2023-24 

for NCL. The Job no allotted for the assignment is 024622273. 

The information given in this report is confidential and is for internal use by the 

Sponsor and cannot be published in full or part, neither be quoted either directly or 

indirectly to the press or any other person not holding any official position in Coal 

India Limited/Government. 
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1 INTRODUCTION 

1.1 BACKGROUND 

The Singrauli Coalfield comprises of two separate sedimentary domains, covering 

an area of about 2375 sq. km. It consists of Main Basin in the western part covering 

an area of 2075 sq. Km. and the eastern part covering an area of 300 sq. Km. known 

as Moher Sub-Basin.   

The Feasibility Study of Singrauli Coalfield prepared by CMPDI in collaboration with 

the Soviet Experts in 1974, identified Khadia OCP for a rated capacity of 10 Mtpa. 

The Project Report for 10 Mtpa capacity was prepared by CMPDI in November, 

1982, but Considering the constraint in demand and linkage Govt. of India 

sanctioned the Project Report for 4 Mtpa capacity on 18.09.1985.  

The Detailed Project Report/RCE (4 Mtpa) was prepared jointly by CMPDI and 

Soviet Experts and was sanctioned by the Govt. of India on 27.09.1991 for a capital 

investment of `588.75 Crores. Coal production was started from the year 1991-92. 

The Completion Report for 4Mtpa stage was sanctioned by NCL Board on 

29.01.1998 

The Scheme for development of Eastern Section as envisaged in the sanctioned 

PR and also to maintain coal production from Central Section was prepared in April, 

2002, and the scheme was sanctioned by the NCL Board in June, 2002. 

The scheme for production of additional 4.50 Mt of coal (1.50 Mt in 2006-07,1.50 

Mt in 2007-08 and 1.50 Mt in 2008-09) for three years over and above the 

sanctioned target production was approved in 2005 under Emergency Coal 

Production Plan (ECPP). 

The scheme for development of Western Section was prepared by CMPDI for 

proper deployment of draglines and for production of additional 1.00 Mt of coal to 

meet the higher demand and this scheme was approved by the NCL Board in 

December, 2006. 
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Subsequently, another scheme for further development of Western Section and to 

sustain coal production for three years i.e. from 2009-10 to 2011-12 was prepared 

by CMPDI and approved by the NCL Board on 20.03.2009 

PR for Khadia OCP (4 Mtpa to 10 Mtpa), incremental 6 Mtpa coal production was 

sanctioned by CIL Board on 28th June, 2011 with option of Coal winning by 

Departmental Shovel-Dumper and Partial OB removal by outsourcing and Dragline 

departmental.  

The RCE for Khadia OCP (4Mtpa to 10Mtpa)) has been prepared mainly due to 

change in No. of Dragline and associated Drill as well as its impact on electrical 

P&M and also dropout of some activities as per requirement of the project with 

respect to additional provision in the sanctioned PR (6Mtpa incremental) 

The RCE of Khadia OCP (4 Mtpa to 10 Mtpa) has been sanctioned by CIL Board 

for additional capital on 11.02.2020. 

The Completion Report for Khadia OCP (4Mtpa to 10Mtpa) has been sanctioned 

by CIL Board on 11.02.2020. 

Khadia project is presently a 14MTPA project and being expanded to 16MTPA 

project as per approved PR No:- NCL/Board/7C/265/1554 date 25.06.21 

GM (CP) NCL, Singrauli , vide Letter No: NCL/cp/c,pdil/23/5155 Dated 21.03.2023, 

confirmed that the assignment for Scientific Study under Regulation 106(2) of CMR 

2017 be taken up for Khadia OCP of Northern Coalfields Limited (NCL) by CMPDI 

HQ under annual action programme of CMPDIL for FY 2023-24 for NCL. The Job 

no allotted for the assignment is 024622273 

A field visit by a team from CMPDI HQ, Ranchi was undertaken for site 

reconnaissance and   sample collection on 11.04.2023. Inputs related to the 

Scientific Study were requested from Khadia OCP, NCL, which were received from 

Project on 03-05-2023 and overburden samples from the Khadia project was 

received at Geotechnical lab, CMPDI on 30-04-2023.   
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The Scientific Study has been undertaken based on inputs taken from the mine, 

base documents from CMPDI, RI-VI and Lab test results for material properties.  

1.2 SCOPE OF STUDY 

The Scope of Services for the Scientific Study is largely in line with the requirement 

of regulation 106 (2) of CMR 2017 and is broadly outlined below;  

a. Review of existing mining operations viz method of mining, sequence of 

extraction, dumping strategy as practiced by the mine management as per 

the existing mine layout vis-a vis the “Approved PR” for Khadia OCP and 

suggest for any modifications if necessary. 

b. Overview of the geological setting of the project in respect of lithology, 

disposition of seams and geological structure (dip/strike/faults/intrusions 

etc.)  

c. Stability analysis of mine slopes (highwall/working benches and OB dump) 

considering the current profiles/geo-mining conditions.  

d. Analysis on Design of Ultimate Pit slope, OB dumps; external or internal in 

accordance approved Project report /Mining Plan. 

e. Review and Suggest slope monitoring techniques. 

1.3 FIELD VISIT 

A team from CMPDI HQ, Ranchi visited the mine and held discussions with the 

officials of Khadia OCP , collected sample from the mine and  data from mine 

management on 11-04-2023 to 12-04-2023.  

Field investigation has been done to assess the current status mine workings and  

dumps. The overburden/waste rock contains various materials such as clay, sand, 

fine grained sandstone, medium grained sandstone, coarse grained sandstone 

carbonaceous shale, sandy shale, shale, etc. Figure 1.1 below shows the Khadia 

OCP  taken from online coal block information system (OCBIS).  
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Figure: 1.1 Khadia OCP as taken from online coal block information system 

(OCBIS). 

 

 

Figure: 1.2 A team of CMPDI and Khadia Project during site visit to Khaida OCP 
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1.4 BASE DOCUMENT 

The base documents referred for input data in this study are; 

1. Geological Report for Khadia block Vol I (October 1980) 

2. Hydrogeological inputs for GW application 

3. Project Report for Khadia Expansion Ocp (16 Mtpa) 

4. OB samples collected from field visit on 11.04.2023    

5. Working Plan and section as on 1-04-2023 in AutoCAD format provided by 

project authorities during field visit and some drawings were sent through 

email  

6. Geotechnical Lab Test Results  

Based on the study and review of the above documentation, a Scientific Study of 

Khadia OCP has been prepared and presented in this document 
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2 PROJECT SITE INFORMATION 

2.1 LOCATION 

The Khadia Expansion OCP (16 Mtpa) includes Khadia Geological Block, part of 

Ruhela Geological Block and small part of Marrak Geological Block is located in the 

South-eastern part of Moher Sub-basin of Singrauli Coalfield under command area 

of Northern Coalfields Limited. The proposed Khadia Expansion OCP is situated 

partly in District of Sonebhadra (UP) and partly in the District of Singrauli (MP) as 

shown vide Plate No.MIN-I. The proposed Khadia Expansion OCP is located on the 

east of Dudhichua OCP and on the west of Krishnashila OCP. The area is covered 

under Topo-sheet No. 63L/12 and L/16 of the Survey of India on 1:50000 scale and 

special sheet Nos. 9 & 11 (RF 1:10000). The State Boundary between Madhya 

Pradesh (Singrauli district) and Uttar Pradesh (Sonebhadra district) passes through 

the proposed Khadia Expansion OCP.   

Geographic co-ordinates are latitude 24o06'50.48" N to 24o09'16.70" N and 

longitude 82o41'20.91" E to 82o44'27.55" E and is covered in the Survey of India 

Toposheet 63-L/12 (R.F. 1:50,000) and Special sheet Nos. 9 & 11 (R.F. 1:10,000). 

 

Figure 2.1 Location map with contiguous blocks 
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2.2 COMMUNICATION AND ACCESSIBILITY 

Khadia Expansion OCP is well connected by all-weather roads. The nearest railway 

station Shaktinagar is at a distance of about 2 km and Singrauli railway station on 

Katni-Chopan Branch Line of East Central Railway is at a distance of about 12 km 

from the project.  The project is connected with all weathered metalled road to 

Shaktinagar and Renukut. The project is also approachable from the NCL (HQ) at 

Singrauli by a fair-weather road. The nearest town Waidhan, the Singrauli district 

HQ (MP) is located about 12 km to the south, Renukut (UP) is about 45 Km in the 

east and Varanasi (UP) is about 200 km in the north. The road connecting Renukut 

to Waidhan passes through the southern part near by the project colony. The 

nearest air-strip is at Myorpur, located at a distance of about 80 Km from Singrauli, 

NCL (HQ). 

2.3 PHYSIOGRAPHY AND DRAINAGE 

2.3.1 Physiography 

The Khadia Expansion OCP lies between Krishnashila OCP on the east and 

Dudhichua OCP on the west. The Khadia Block stands out as a hilly plateau above 

the plains on its south. The plateau is pronounced by steep escarpment facing south 

rising from an elevation of 290 m at the base to 425m at the top of the plateau. The 

area on the top of the plateau is gently undulating except one hill in the north-east 

corner have an altitude of 490 m. The general elevation of the plateau varies from 

425 to 440 m. The drainage of the area is controlled by many small seasonal nallas 

with southerly flow. All these seasonal nallas discharge into the Balia Nalla in the 

south which ultimately drains into the GBP Sagar in south. 

2.3.2 Climate and Rainfall Data 

The climate of the area is tropical with severe summer.  The temperature in summer 

goes as high as 480C in May-June and the average minimum summer temperature 

is 210C.  In winter the temperature varies from 40C to 21oC (November-February). 

The average annual rainfall is about 1200 mm out of which about 95% of the 

precipitation is during rainy season from June to September. 

58365



 SCIENTIFIC STUDY FOR KHADIA EXPANSION OCP  

 

Job No: 024622273 11 CMPDI Ltd 
 
 

2.3.3 Topography with Drainage Pattern of Area 

The area is undulating and hilly terrain. The elevation of the plateau varies from 

425m to 490m above MSL (Mean Sea Level). It stands out as a hilly plateau with 

elevations as high as 490m. The mining block area maintains an undulating rugged 

topography (RL varying from 290 m to 490 m) sloping towards south and west. The 

base of the plateau extends with elevation around 290m above MSL. Numerous 

seasonal nalas flowing from north to south and south to north drain through this 

area and meet the master drain the Rihand dam (Govind Ballabh Pant Sagar) which 

is located south of this area. The local drainage is mainly radial in nature. Tippa 

Jharia Nala, Motwani Nala, Balia Nala, drains this area. Tippa Jharia nala drains 

the Khadia (Expansion) OCP area in north and Ballia nalla drains this OCP in south 

and meet the Gobind Ballabh Panth Sagar 
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3 EXPLORATION AND GEOLOGY 

The Singrauli coalfield (Latitude 23046'37” N & 24013'17” N and Longitude 81045'24” E 

& 82047’50” E) covering an area of 2375 sq. km is centrally located in the map of India. 

It constitutes the northern most part of the Son-Mahanadi master Gondwana basin. 

Singrauli Coalfield is divided in two parts on the basis of geological setup, namely (i) 

Moher sub-basin (300 sq. km, eastern part) and (ii) Main basin (2075 sq.km, western 

part), separated by a basement high almost parallel to the Kachan River. The Khadia 

block is located in the south eastern portion of Moher Sub-basin and has been named 

after Khadia village situated in the south of the block. 

3.1 EXPLORATION ACTIVITY AND PRESENT STATUS  

Geological Report on Khadia Block was published in October,1980 by CMPDI, 

Regional Institute-III, Darbhanga House, Ranchi, Jharkhand (prev. Bihar) on the basis 

of: 

a) Report on the Geology and Coal Reserves of the north-eastern part of the 

Singrauli coalfield lying in parts of Sidhi District, MP and Mirzapur district, 

UP, 1964 (field session 1961-62) by GSI.  

b) A note on the Exploration for coal carried out till 20th March, 1964, in UP 

area of Singrauli Coalfield, August,1964 by IBM. 

c) A note on the Exploration for coal carried out in Karwari block UP/ MP area 

of Singrauli Coalfield, during 1963-64 by IBM  

d) Report on the Geology and Coal Reserves of Dudhichua sector, Exploration 

carried out during 1970-72 

3.2 GEOLOGY 

PR for Khadia Expansion OCP consists Khadia Geological Coal Block, part of Ruhela 

Geological Coal Block and a small part of Marrak Geological Coal Block. The entire 

block consist rocks of Barakar formations are exposed in this block along with recent 

soil/alluvium cover at places. Barakar Formation consists mainly sandstone, coal and 

occurrence clay horizons. The generalized sequence as established by GSI and 

updated by IBM, NCDC and CMPDI.is given in table 3.1. 
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Table-3.1: The general geological sequence of North Eastern Part of Singrauli 

Coalfield 

Group Formation Lithology Thickness 

(m) 

Damuda Recent Soil/ Alluvium Sandstone, Carbonaceous shale 150 

Group  &fireclay  

Lower Raniganj Coal, shaly coal & Cabonaceous shales (Jhingurdah 131 to 135 

Gondwana Formation Top seam)  

  Medium grained sandstone and shale 39 to 58 

  Coal, shaly coal & Cabonaceous shales (Jhingurdah 10 to 15 

 Bottom seam)  

  Sandstone, carbonaceous shale with coaly stringes 60 

 Barren Medium to coarse grained sandstone with greenish 125 

 Measures shale Bands changing into red & green clay near  

  outcrop  

  Carbonaceous shale, sand-stone & thin coal bands 45 to 70 

 Coal, shaly coal and carbonaceous shale 1to 2 

 (Panipahari Seam)  

  Fine to coarse grained sandstone 110 to 125 

  Coal & shale 10 to 0 

  Sandstone and shale 30 to 40 

 Carbonaceous shale, shaly coal and coal 8to 12 

 (Purewa Top Seam) 8 to 12 

 Barakar Fine to coarse grained sandstone 0 to 60 

 Formation   

  Coal Carbonaceous shale & shaly coal (Purewa 10 to 14 

 Bottom Seam)  

  Fine to coarse grained sandstone 45 to 75 

  Coal, carbonaceous shale & shaly coal (Turra 14 to 23 

 Seam)  

  Fine to coarse grained sandstone 45 to 90 

  Coal & shaly coal (kota Seam) 1 to 3 

  Fine to coarse grained sandstone 150 to 230 

 Talchir Khaki green shale & sandstone 230 -250 

 Formation   

 

3.2.1 Geological Structure 
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Dip and Strike:- The strike is NW-SE in the west which swings to ENE- WSW in the 

eastern part of the area. The strike is E-\/\/ in the central part of the area. The dip 

generally varies from 2° to 3° (1 in 28 to 1 in 19)). 

Faults/Joints: - The areas devoid of any fault. However, two sets of prominent vertical 

joints (NE-SW and NW-SE) and one set less prominent (E-W) joints have been 

observed in the area. 

3.2.2 Mine Boundary Delineation 

The mine boundaries of Khadia OCP Expansion have been delineated and fixed as 

follows: 

Southern Boundary: The Southern boundary (rise side) has been fixed in the incrop 

zone of Turra seam. 

Eastern Boundary: The Eastern boundary of Khadia OCP Expansion shares its 

boundary on the floor of Turra seam with Krishnashila OCP. 

Western Boundary: Khadia OCP Expansion shares its western boundary on the floor 

of Turra seam with Dudhichua OCP. 

Northern Boundary: The Northern boundary (dip side) of the Khadia OCP Expansion 

has been fixed considering the alignment of dragline cuts in the dip side of Khadia 

Geological Block. 

3.2.3 Description of Seams 

There is no exposure of coal within the block. The outcrops of clay occurring along 

with the incrops of coal seams are residual product of spontaneous combustion of 

the coal seams. Due to the occurrence of this clay, the incrop of coal is rather at 

depth depending on the depth of penetration of spontaneous combustion. 

Five coal seams occur in the block viz. (i) Kota, (ii) Turra, (iii) Purewa Bottom, (iv) 

Purewa Top and (v) Khadia seam in ascending order. Purewa Bottom and Purewa 

Top Seams are fairly thick and are potential for exploitation. Other seams viz. Kota 

and Khadia have not been explored in detail because of its thinness, impersistent 

and inter-banded nature. The geological sequence of Khadia Expansion OCP is 

given in table3. 2. 
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Table 3. 2: Geological sequence of Khadia Exp. OCP 

Lithology Thickness (m) Normal thickness 

Soil and Sub-soil 0 to 8.15 0 to 1.00 

Sandstone & shale Upto74.65  

Khadia seam 0.25-1.25 0.50-0.60 

Sandstone & shale 20.66-26.67 23-26 

Purewa Top Seam 4.85-10.35 8-10 

Sandstone & shale 30.34-43.70 32-40 

Purewa Bottom seam 7.10-13.39 9-12.5 

Sandstone & shale 50.78-64.28 54-61 

Turra Seam 18.20-23.37 19.5-21.5 

Sandstone & shale 50.73-79.69 62-70 

Kota seam 0.40-2.13 1-2 

 

Turra Seam 

Turra Seam is the thickest of all the seams containing comparatively better quality 

coal. The immediate roof of the Turra seam is generally represented by inter banded 

horizons of shale, sandy shale and sandstone and carbonaceous shale. The roof of 

Turra seam within the incrop region is represented by clay. The immediate floor of 

Tura Seam is generally either shale or alternate Bands of shale and sandstone. 

Parting in the Turra seam overlies Kota Seam after a parting of 69m to 79.69m. The 

full thickness of Turra Seam including all dirt Bands varies from 18.20m to 23.37m. 

The dirt bands in Turra seam are represented by carb, Shale, carb, sandy shale, and 

sandstone varying in thickness from 0.05m to more than 2 meters. 

Purewa Bottom seam 

The Purewa Bottom Seam has been encountered in 54 boreholes. Out of these 

boreholes, full seam has been encountered in 52 boreholes and part thickness in 2 

boreholes. The Purewa Bottom Seam overlies Turra Seam with a parting of 50.78 to 

64.28m. The lithology of parting is mostly medium to coarse grained sandstone. The 

full thickness of Purewa Bottom Seam including all dirt bands varies from 7.10mto 

13.39m. The full seam occurs within a depth range of 71.60m to 179.30m. Based on 
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the available borehole data the thickness of Purewa Bottom Seam within incrop zone 

varies from 4.81m to 8.80m and occurs within a depth range from 76.00 m to 76.04m. 

Roof and floor characteristics: 

The immediate roof of the Purewa Bottom Seam is largely represented by medium 

to coarse grained sandstone. In incrop zone, the immediate roof is always 

represented by clay. 

The immediate floor of Purewa Bottom Seam is represented either by alternate bands 

of shale and sandstone or fine grained sandstone. 

Purewa Top Seam 

General: The Purewa Top Seam is thinner than Turra and Purewa Bottom Seam and 

its incrop occurs generally on the plateau just above the escarpment. The outcrop of 

the seam is always burt and is represented by clay/clayey soil. 

Parting: The Purewa Top Seam overlies Purewa Bottom Seam after a parting of 

30.34m to 43.70m. The Lithology of parting between Purewa Bottom and Purewa 

Top Seams are medium to coarse grained sandstone. 

Thickness: The full thickness of Purewa Top Seam including all din bands varies 

from 4.85mto 10.35m. In the incrop region the seam was encountered at a depth 

range of 35.35m to 57.85m Purewa Top Seam is fairly uniform in its thickness. 

Roof and Floor Characteristics 

The immediate roof of the Purewa Top Searn is exclusively represented by 

sandstone. Only in incrop zone the roof has been represented by clay. 

3.3 PHYSIO-MECHANICAL PROPERTIES  

Cores from five boreholes CMSK- 4,10,14,30 and 49 were tested for uniaxial 

compressive strength and tensile strength, shear strength and density. The detail of 

test results are given below:     

Table No.-3.3 Lithological unit-wise uniaxial compressive strength,Protodyaknov 

Index and category of rock 
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Lithological 
unit 

Average 
% of 
rock 

No. of 
samples 
analyzed 

Compressive 
Strength   in 

Kg/cm2 

Protodyaknov 
strength Index   

as  per  USSR norm 

Category 
of   rock 

Normal Range Normal range 
Range Mean(+SD) Maximum Range Maximum range 

1. Very   coarse      
    grained    
     sandstone 
 
2 .Coarse  
grained 
    sandstone 
 
3. Medium   
grained 
    sandstone 
4. Fine 
grained   
    sandstone 
5. Sandy   
shale 
 
 
6. Shale 
 
7. Alternate   
bands 

of  
shale   
& 
sand
stone 

3 
 
 
 

56 
 
7 
 
 
3 
 
 
1 
 
2 
 
 
3 
 
 
 
 
 
 

19 5.83-                     34.58                      0.06-0.8 
231.14                  (49.03)                         2.3 
 

I - II  
IV 
 455 3.91-                     60.31                       0.2-1.0 

389.33                 (40.01)                         3.9 
 

I – II 
IV 
 

120 3.93-                     93.20                     0.4-1.5 
279.90                  (55.55)                      2.8 

        I-III  
IV 
 

52 45.20-                  121.03                     0.5-2.4 
616.44                 (121.20)                     6.2               

I-III  
IV 
 

20  49.85-                137.93                      0-9-1.8 
242.50                 (46.61)                        2.4 

II-III 
III 

34 44.38-                  137.15                      0.4-2.4 
433.07                 (98.90)                        4.3 
 

I-III     
IV 

73 21 .16-                 230.17                    1.0-3.6 
537.06                (127.23)                       5.4 

II-IV  
IV 

 
8.   
Carbonaceous 
      sandy   
shale 
 
9.   
Carbonaceous 
      shale 
10. 
Coal/shalyCoal 
 
 
11. Soil & Clay 
 

 
 
 
 

 
2 
 
 

5 
 
 

15 
 

3 

 
41 
 
 

128 
 
 

204 
 

Nil 

 
15.99-                 341.23                     1.6-5.2 
692.91               (178.41)                       6.9 
 
17.08-                303.66                       1.6-4.5 
740.07               (147.44)                        7.4 
 
19.06-                270.46                       1.1-4.3 
721.79              (156.08)                        7.2 
Soft rock 

 
 
 

 
III-IV 

IV 
 

III-IV 
IV 
 

III-IV 
IV 
 
 
 
  

Beside this, an approximate estimation was also done to show the horizon-wise rock 

and coal seam strength. 

Purewa Bottom seam   appears to be hardest among the three seams and Purewa 

Top Seam is the weakest. Similarly, floor rocks of Turra seam are   comparatively hard 

among the other rock horizon. 

Tensile Strength: The tensile strength characteristics were determined   on 640 

specimens of four boreholes in Khadia Block. A compiled range is   given in table 4.5 

along with other characteristics. 
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Table No.-3.4  Litho-logical unit wise tensile strengths, shear strength and 

density of rocks 

Sl.  

No. 

Litho-unit 

description 

Compressive 

Strength 

Kg/cm2 

Shear 

Strength 

Kg/cm2 

Tensile 

Strength 

Kg/cm2 

Young’s 

Modulous 

Kg/cm2 

Density 

gm/cm3 

1 
Very coarse grained 
sandstone 

5.83 - 231.14 7.97 - 7.97 0.79 - 9.50 

Not-det. 

1.45 - 2.31 

2 
Coarse grained 
sandstone 

3.91 - 389.33 4.45 - 56.80 1.69 - 32.29 1.34 - 4.44 

3 
Medium grained 
sandstone 

3.93-279.90 18.28 - 86.17 3.78 - 44.01 1.38 - 2.72 

4 
Fine grained 
sandstone 

45.20-616.44 27.59 - 144.13 6.56 - 44.48 1.39 - 3.25 

5 Sandy shale 49.85-242.50 10.30 - 29.71 5.74 - 14.16 1.58 - 2.76 

6 Shale 44.38-433.07 4.89 - 38.78 4.89 - 38.78 1.18 - 2.58 

7 
Alt. Bands of shale & 
sandstone 

21.16-537.06 8.74 - 49.03 8.74 - 49.03 1.53 - 2.38 

8 
Carbonaceous sandy 
shale 

15.99-692.91 9.55 - 48.22 9.55 - 48.22 1.31 - 2.42 

9 Carbonaceous shale 17.08-740.07 2.80 - 54.47 2.80 - 54.47 1.15 - 2.19 

10 Coal / shaly coal 19.06-721.79 4.80 - 61.77 4.80 - 61.77 1.01 - 2.02 

11 Soil / clay Soft rocks. - - - - 

 

It may be seen from the table that the carbonaceous shale shows the   maximum 

tensile strength followed by carbonaceous sandy shale, alternate 

bands of shale and sandstone, coal and other stone.  This also confirms that the rocks 

are generally weaker than coal and carbonaceous rocks. 

Density of rock and coal 

As usual the density of coal is quite less in comparison to rocks and normally varies 

between 1.12 gm/cm3 to1.44 gm/cm3 . The density of rocks within the normal range 

reaches as high as 2.51 gm/cm3 in fine grained sandstone.   
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3.4 GEOLOGICAL RESERVES 

Coal seams for opencast mining have been defined considering 1 metre and above 

coal/shaly coal or carbonaceous shale low bands at roof and floor, despite of thicker 

following or preceding dirt band respectively.  

Thickness and quality considered for preparation of isochore and isograde plans are 

inclusive of combustible, non-combustible and obvious dirt bands of less than 1 metre 

in thickness. Dirt bands of 1 metre and above in thickness have been added to the 

overburden.  

Block-wise geological reserves projectized in Khadia OCP since inception is given in 

table below: 

Table No.-3.5 Geological block-wise net geological reserves   

Block Name Net Proved Reserve (Mt) 

Khadia 287.59 

Ruhela 89.81 

Marrak 28.77 

Grand Total 406.17 

 

On the basis of inter-spacing of borehole data, the estimated coal reserves have been 

placed under proved category. 

3.5 HYDROGEOLOGICAL SETTING  

Aquifer Description 

The permeable formations within the Gondwanas behave as aquifer units. The three 

persistent thick coal seams, shales developed behave as impermeable beds i.e. 

aquiclude. Below the soil cover thick Barakar formations have been developed. The 

formation comprising mainly of alluvium, weathered sandstone and sandstone within 

shale lying above top most working coal seam- Purewa Top behaves as unconfined 

aquifer.  Whereas, lower formations consisting of compact sandstone with secondary 

porosity behave as semi-confined to confined aquifer.    

In the unconfined aquifer groundwater moves laterally through the inter-granular pore 

spaces in the sandstone. Whereas in lower aquifers the groundwater movement is 
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restricted mainly through joints and fractures (i.e. secondary porosity) developed.  With 

the presence of intercalated shale and carbonaceous shale beds and reduction in 

permeability with depth, the lower aquifers are poor in potential. The deeper aquifers 

are divided into multi aquifer system due to the presence of clay, shale beds and 

persistent impervious thick Coal seams (i.e. Purewa Top and Purewa Bottom and 

Turra seam). The deeper aquifers behaves as unconfined aquifers at the outcrop 

region. 

The water table configuration in the unconfined aquifer is conforming to the local 

topography.  A ground water divide is running across the centre of the area from west 

to east more or less following the high ground of coal mining projects. A flat water table 

with a gradient of 7.6 x10-3, slopping towards south east and east has been observed 

in the area. The aquifer units present above the working coal seams are the major 

sources for inflow into present and the proposed mine workings. With the presence of 

shale and compaction, the seepage from Mine floor may be considered as negligible.  

 Recharge and Discharge zone 

The emergence of water table contour in higher altitude area and their sloping towards 

the low lying areas (i.e. GBP Sagar) indicate that the high altitude area (north and 

northeast of the project) is acting as recharge zone for unconfined aquifer and low 

lying areas (GBP Sagar) located in the east and south of Khadia project act as a 

discharge zone. The core area of project also acts as discharge area for underlying 

semi-confined aquifer by losing its water through fractures, faults, etc.  

Ground Water Level Monitoring  : Sampling Location and rationale 

For ground water level monitoring of Khadia OCP, a network of 63 nos. existing dug 

wells has been identified by CMPDI. NCL has also established, 6 Nos Piezometers (3 

Nos Shallow and 3 Nos Deep Piezometer) in the core zone of the project.  

The seasonal water level of the established hydrographic monitoring stations and 

Piezometers has been carried out four times a year in pre-monsoon, monsoon, post-

monsoon and winter seasons. The water levels are measured through measuring tape 

below ground level from the marking point for dug wells. For piezometers, electronic 

water level sounder is used to measure water level from marked measuring point.  
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The monitoring reveals that from the period Nov’16 to Aug’20, the water levels during 

Pre-Monsoon varies from 1.18 m.bgl (2017) to 14.20 m.bgl (2019), Monsoon varies 

from 0.13 m.bgl (2017) to 14.40 m.bgl (2017), Post-Monsoon it varies from 0.55 m.bgl 

(2019) to 15.60 m.bgl (2016) and during Winter it varies from 0.74 m.bgl (2017) to 

14.10 m.bgl (2017) in the monitored Dug wells.   

A detailed Aquifer Performance Test (APT) was carried out in the Jayant Block by 

Russian experts for confined aquifer between Purewa Bottom and Turra seam in 1975 

(As per the Hydrogeological chapter incorporated in Geological report of Jayant block). 

The hydraulic conductivity was found to be 0.13 to 0.15 m/day. 

Another hydrogeological investigation carried out by CMPDI in the nearby Kakri 

Project reveal that the hydraulic conductivity and permeability of the aquifer system 

lying above the working seams are 82 m/d and k=1.0 m/d respectively. 

 

3.5.1 Likely Impact on Ground water 

It is generally observed that the trend of water table contours, its gradient and 

configuration are mainly controlled by topography, drainage pattern, rainfall, geologic 

controls and induced flow of ground water towards mine excavation. 

Mining is associated with groundwater problems, particularly when it is below water 

table. The impact of mining on groundwater is mainly dependent on parameters of 

mines and aquifers, groundwater recharge-discharge processes etc. In opencast 

mining, the unconfined aquifer and the semi-confined aquifers are get affected due to 

continuous gravity drainage and conventional sump pumping for efficient and safe 

working.  
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4 PROJECT STATUS, MINING METHODOLGY AND TECHNOLOGY (AS 

PER PR) 

4.1 STATUS OF EXISTING OPERATIONS 

The minefield is being worked in two sections namely East Section and West Section 

with a central haul road located on the floor of Turra seam. Overburden has been 

dumped in internal dumps in both the sections. 

 

Figure: 4.1 Present working plan of Khadia OCP 

Currently, the mine is being worked by   Departmental equipment and Hiring of 

Equipment HoE/Outsourcing.  

West Section:  

Top OB up to Purewa top seam is handled by HOE. Overburden between Purewa top 

and Purewa Bottom seam is handled by departmental shovel dumpers. OB above 30-

32m of Tura Seam in west section is handled by two Draglines.  

East section:  

70

Dudhichua OCP 

- -- -- - --= 

ti~!}. f_: 
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Only 30-32 m of OB above the Tura seam is being handled by dragline , and rest of 

the part in East section is handled by HoE.  

The current workings of the mine are presented in the Working Plan drawing (provided 

by the mine authorities) showing the benches, dumps, sumps, haul roads, public 

roads, location of mine infrastructure, underground workings etc.  

With due consideration to geo-mining characteristics of the deposit, the mine is 

proposed to be worked by combined system of mining using dragline and shovel-

dumper combination. All the OB of expansion area are dumped in internal dumps in 

both the sections. Total Turra seam Coal and part of Purewa Bottom seam coal in both 

sections is proposed to be extracted by shovels and transported to receiving pits/coal 

stockyards by 100 T Rear Dumpers. Total Purewa Top seam coal and part of Purewa 

Bottom seam coal in both sections is proposed to be extracted by Surface Miner but it 

is being extracted by shovels as on date loading and transportation of coal by 

outsourcing means. The detailed existing equipment is given below sections.  

4.1.1 Production Phasing 

The Khadia Expansion OCP (16 Mtpa) has been planned to achieve its target 

production capacity of 16 Mtpa of ROM Coal in the year 2024-25 i.e. 5th year of quarry 

operation considering 2020-21 as Yr-1. The production programme up to achieving 

the rated capacity is given below: 

Table: 4.1 Production Phasing from Zero date upto target year 

Year of 
Production 

Coal 
Production 
(Mtpa) 

OB Removal 
(Mm3) 

SR           
(m3/t) 

Yr-1 2020-21 14.0 57.28 4.09 

Yr-2 2021-22 14.0 57.28 4.09 

Yr-3 2022-23 14.0 57.28 4.09 

Yr-4 2023-24 15.0 59.69 3.89 

Yr-5 2024-25 16.0 59.90 3.74 

 

The combined coal production and overburden removal by departmental means and 

outside agency for last 6 years of Khadia OCP is given below: 

 

71378



 SCIENTIFIC STUDY FOR KHADIA EXPANSION OCP  

 

Job No: 024622273 24 CMPDI Ltd 
 
 

 

Table 4.2 Coal and OB removal in the last 8 years 

  Year Coal (Mt) OB (Mcum) 
2016-2017 6.006 24.67 
2017-2018 8.8 39.31 
2018-2019 11.40 44.56 
2019-2020 13.183 39.62 
2020-2021 14.00 49.28 
2021-2022 14.00 51.68 

4.2 BROAD PARAMETERS OF THE MINING PLAN 

The PR for Khadia OCP (10 Mtpa) was prepared mainly in Khadia Geological Block 

and partly in Ruhela Block. The PR for Khadia Expansion OCP (16 Mtpa) has been 

envisaged with the inclusion of balance reserve of existing Khadia OCP (10 Mtpa) as 

on 01.04.2020, dip side reserves of part of Ruhela Geological Block and eastern side 

reserves of small part of Marrak Geological Block of Moher Sub-basin of Singrauli 

coalfield. The existing mine working plan of Khadia OCP is as given in figure 4.1 above 

 

4.2.1 Mining Method 

The method of mining proposed to extract coal and OB in Khadia Expansion OCP will 

be open cast mining deploying dragline and Shovel-Dumper combination in OB 

Removal and Shovel-Dumper as well as Surface miner in coal winning. However, 

there is no surface miner is deployed in the current operations. Combined system of 

Mining Deploying Draglines and Shovel-Dumpers is being practiced.  

4.2.2 Mine Boundaries 

The Boundaries of Khadia Expansion OCP (16Mtpa) have been delineated and fixed 

as follows:   

i)  Southern Boundary: (Rise side) The southern boundary of Existing Khadia OCP as 

on 01.04.2020, forms the southern boundary of proposed Khadia Expansion OCP; 

ii)  Western Boundary: The western boundary has been fixed considering common 

boundary on the floor of Purewa Bottom seam with eastern boundary of Purewa 

Bottom Seam of Dudhichua OCP (20 Mtpa) within sanctioned area of Khadia OCP (10 
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Mtpa) and in the rest of the dip side area western boundary has been fixed considering 

leaving a barrier of 7.5m with common mine lease hold boundary with adjoining 

Dudhichua OCP (20 Mtpa) on the surface and accordingly Turra seam floor has been 

delineated; 

iii)   Northern Boundary: (Dip side) The northern boundary has been fixed considering 

leaving a barrier of 7.5m with common mine leasehold boundary with adjoining Bina-

Kakri Amalgamation OCP on the surface and accordingly Turra seam floor has been 

delineated; 

iv) Eastern Boundary:  The eastern boundary has been fixed considering leaving a 

distance of 7.5m from common mine leasehold boundary with adjoining Krishnashila 

OCP on the surface and accordingly Turra seam floor has been delineated; 

the existing Khadia OCP boundaries have been extended in the dip side by adding 

the part of Ruhela Geological Block and a small part of Marrak Geological Block in the 

eastern side for exploitation of coal in the proposed Khadia Expansion OCP (16 Mtpa).  

The Final Stage Quarry boundary has been shown below 
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Figure 4.2: Final Stage Plan (As per Mining Plan) 

4.2.3 Sequence of Mining  

The minefield is being worked in two sections namely East section and West section. 

It is proposed in PR that PR for Khadia Expansion OCP (16 Mtpa), East and West 

sections are to be  worked simultaneously with the deployment of 2 Nos. of 

20m3/83mR Draglines in tandem operation in west section and 1 No.33m3/72mR in 

East section with central sump located near the central haul road. Both the sections 

are advancing from rise to dip simultaneously.  

The same sequence is continued in the proposed stage also. Presently, the working 

of West section is leading and East section is lagging.  

Considering the flat dip (2o-3o) of the seams, it is proposed to excavate the OB from 

advanced benches by inclined layers parallel to the seam roof. This system eliminates 

the need to cut new horizons from the roof of seam and simplifies water drainage from 

the benches to the central sump 
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4.2.4 Geo-Mining Parameters 

Table 4.3 Quarry Parameters 

Quarry Parameters  
Eastern  
Section 

Western  
Section 

Maximum Strike length of 
quarry along Turra Seam 
Floor 

Km 1.49 2.08 

Maximum Strike length of 
quarry along Surface 

Km 1.60 2.20 

Dip-rise width of the quarry 
on Turra Seam floor 

Km 1.76 1.78 

Dip-rise width of the quarry 
on Surface Km 2.03 2.10 

Maximum depth of the 
quarry from surface  m 250 275 

Final quarry surface area 
Sq. 
Km 3.50 6.45 

 

Table 4.4 Description of Coal Seam proposed to be worked 

Coal Seam 

 

Effective Seam   
Thick-ness Range (m) 

Thickness/ 
Parting Thick-ness (m) 

Purewa Top 3.75-10.35 37.55- 117.60 

Purewa  

Bottom 
5.60- 13.39 30.34- 43.70 

Turra 14.57- 22.56 50.78- 64.28 

 

4.2.5 Mining System & System Parameters 

Elements of mining system have been determined in accordance with the parameters 

of excavation, transport equipment and the parameters of drilling and blasting. The 

minefield is being worked in two sections namely East Section and West Section with 

a central haul road located on the floor of Turra seam. 

Presently, two Nos. of 20m3/83mR Draglines and one No. of 33m3/72mR Dragline 

are deployed for excavation of OB bench above Turra Seam in both the sections. 2 

Nos. of 20m3/83mR Draglines in tandem operation are deployed for excavation of OB 

bench above Turra seam in west section and 1 No. of 33m3/72mR Dragline is 
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deployed for excavation of OB bench above Turra Seam in East section. This is in line 

with the proposed system in the PR.  

In the PR it is proposed that, the height of main OB bench over Turra seam are to be 

sidecast by Dragline in the previous decoaled cut would vary from 30m to 38m at 

production level of 16 Mtpa. The Dragline cut width adopted is 65m in East section 

and 70m in the West section.  With two-way traffic along the bench, the width of the 

Shovel-Dumper OB working bench would vary from 55m to 61m and 35m for non-

working OB bench.  

Persistent in-seam bands of thickness 1m and above present in Turra coal seam is 

proposed to be mined separately by Shovel-Dumper provided for coal winning.  

Table 4.5 System Parameters 

SL. No. Particulars Unit Overburden Coal 

D/L Shovel 

1 Bench Height m 40-45 15-18 10-15 

2 Working Bench Width m 70 55-60 45 

3 Non-working Bench Width m 70 35-40 25 

4 Bench slope Deg. 70 70 80 

5 Blast Hole Dia. mm 311 250 160 

6 Inclination of Boreholes  Inclined Vertical Vertical 

7 Powder Factor  0.6 0.3 0.2 

 

The width of cut for coal benches has been adopted as 10-15m. The width of working 

bench in coal seam has been considered as 35-70m while width of non-working 

benches has been kept at 25m. The slope of each bench is proposed as 70o in OB 

and 80o in coal. But the overall running slope in working faces are about 180-19o. 

The above mining system and system parameters have been proposed in PR for 

departmental HEMM deployed for coal winning and OB removal 

Mining System parameters for outsourcing of OB as proposed in depends upon the 

size of HEMM deployment 

OB Dump Benches 
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Bench height of OB dumps formed by Shovel-Dumper system will be 30m and slope 

of individual dump benches will be 37o (equal to angle of natural repose of OB 

material). Width of berm between two adjacent benches will be 40m. Overall slope of 

dump works out to be 28o 

4.2.6 Balancing Diagrams for Dragline Combination 

The dragline balancing diagrams for 70m cut width at different bench heights for the 

working of 2 Nos. of 20m3/83mR draglines in tandem operation for single bench 

blasting have been drawn  and presented in the PR for  Khadia Expansion OCP 

(16Mtpa) and The dragline balancing diagrams for 65m cut width at different bench 

heights for the working of 1 No. of 33 m3/72mR dragline for single bench blasting have 

been drawn and presented in the PR for Khadia Expansion OCP (16Mtpa). 

The coal exposure, dragline load along with the quantity of re-handling for different 

bench heights are given in Table No.6.4 and 6.5. 

 

Dragline deployment scheme with single bench blasting as envisaged in the PR for 

Khadia Expansion OCP (16Mtpa) is being presently practiced  

The dragline deployment scheme envisages leaving of coal rib in the balancing 

diagrams as per permission of DGMS.  It is suggested to extract the coal rib to the 

extent possible while coming back after finishing the cut so that there is no chance of 

accumulation of water against the coal rib causing hydraulic thrust on the dump.as 

suggested in PR. 

 

 

Figure 4.3 Proposed System parameters in west section as per PR 
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Figure 4.4 Proposed System parameters in East section as per PR 

 

 

Figure 4.5 Bench parameters along West section –Existing 

 

Figure 4.6 Bench parameters along East section –Existing 

As per the working plan as on 01-04-2023 provided during the site visit, the existing 

system parameters are in line with the proposed parameters in some patches/ 

benches. Bench geometries are deviated with those as proposed in PR. There is no 

surface miner deployment as proposed in PR 
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4.2.7 Equipment Provisioning 

A combined system of mining with the use of Dragline and Shovel-Dumper 

combination for OB removal and Shovel-Dumper & Surface Miner combination for coal 

winning is the most suitable option for the project as  Indicated in the PR.   

The Two options have been suggested in PR as given below: 

Option-I:  Departmental (Sanctioned10 Mtpa + Incremental 6Mtpa coal winning by 

Departmental Surface Miner & Loading and transportation by outsourcing means and 

incremental OB Removal by Departmental HEMM) 

Option-II:  Partial OB Outsourcing (Sanctioned10 Mtpa+ Incremental 6Mtpa coal 

winning by Departmental Surface Miner & Loading and transportation by outsourcing 

means and incremental OB Removal by Outsourcing). In both the options, coal 

winning has been proposed departmentally.   

For selection of size and population of departmental HEMM, the parameters that 

should be considered are   

• Existing population of HEMM,  

• Existing method of mining, ,  

• Geo-mining characteristics of the deposit,  

• Annual workload,  

• Equipment deployment and equipment life. 

• General technology-culture, standardization of equipment 

 

Based on the above selection criteria and keeping in view of the Geological and Mining 

parameters of working quarries of Khadia OCP, the deployment proposed as per PR 

(in partings, seams, etc.) of the selected equipment is given below. 

Table: 4.6: Major HEMM Deployed 

Major HEMM Deployed for Coal winning 

HEMM 
Cap/ 
Size 

Existing 
(Upgraded)          
(10Mtpa) 

Option-I Option-II 

Incre- 
mental                    
(6Mtpa) 

Inte-
grated  

(16Mtpa) 

Incre- 
mental                             
 (6Mtpa) 

Inte- 
grated     
(16Mtpa) 

Surface Miner 4000mm  2 2 2 2 

Diesel Hyd. Shovel 10-12m3 4  4  4 

Rear Dumper 100 T 28  28  28 

RBH Drill 160 mm 6  6  6 

Dozer 410 HP 4  4  4 
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Major HEMM Deployed for OB Removal 

 Dragline 
20m3/83m
R 

2  2  2 

 Dragline 
33m3/72m
R 

1  1  1 

Elect. Rope    Shovel 20 m3 3 5 8  3 

 Dumper 190 T 21 33 54  21 

 RBH Drill 311 mm 3  3  3 

 RBH Drill 250 mm 5 6 11  5 

Dozer 850 HP 7 4 11  7 

 

Against the proposed deployment in the PR the following departmental and 

outsoursed HEMM are being deployed as on August 2023 at Khadia OCP. 

Table 4.7: Existing List of Departmental Major HEMM deployed at Khadia Project as 

on August 2023 

S.No  Equipments Capacity Quantity  

1 Dragline  33/72 1 3 

2 Dragline  20/90 2 

3 Electric Rope shovel  20 Cum  1 5 

4 Electric Rope shovel  10 cum  4 

5 Hyd. Shovel 11.5 cum 2  

6 Pay Loader 10.7 cum & 6.5 cum 2  

7 PC  3.8 cum & 3.5 cum  2  

8 Rear Dumper  190T 7 58 

9 Rear Dumper  100 T 50 

10 Rear Dumper 85T/100T 1 

11  Drill 311 mm, 250 mm & 
160 mm 

13  

12  Dozer  850 HP, 450 HP & 410 
HP  

7  

Table 4.8: Existing List of equipment (HOE) of M/S  S A Yadav (JV) as on August 

2023 

S.No  equipment Capacity Quantity  

1 PC 3.1 Cu.M  16 

2 Tipper  20.2 Cu.M  15 90 

3 Tipper 22 Cu.M  51 

4 Tipper 24 Cu.M 15 

5 Tipper 18 Cu.M  9 

7 Dozer  160,200&175 HP 7 

8 Grader  145 HP 4 

9 Loader  160 HP 3 

10 Drill 130 HP & 140 HP 4  
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Table 4.9: Existing List of Equipment of equipment (HoE) of M/S VPR-MIPL as on 

August 2023 

S.No  Equipments Capacity Quantity  

1 PC 3.1 Cu.M  20 

2 Tipper  18.8  Cu.M  6 114 

3 Tipper 20.2 Cu.M  73 

5 Tipper 18 Cu.M  35 

7 Dozer  200 HP 12 

8 Grader  145 HP& 200 HP 4 

9 Loader  180 HP 2 

10 Drill 130 HP  4 

 

On the basis of geo-mining characteristics of the deposit, mining system parameters 

like slope of the quarry batter, bench height, bench width, dump height, final dump 

slope and slope of the working benches have been decided. Design of mining system 

has been done considering technical parameters of HEMM and safety guidelines of 

Directorate General of Mines Safety (DGMS).   

However, during mine operations, the safety rules, regulations and various circulars 

issued by DGMS should be strictly followed and adhered to. The parameters of 

benches and deployed equipment should be in line with the DGMS guidelines in 

departmental as well as outsourced patches.   

4.2.8 Excavation, Transport & Dumping 

OB Excavation 

All the OB benches above dragline bench horizon is to be excavated by 20m3 Elect. 

Rope Shovel. The OB immediately above Turra Seam roof will be sidecast by using 2 

Nos. of 20m3/83mR Draglines working in horizontal tandem in west section and 1 No. 

of 33m3/72mR Dragline in East section.  

The height of main bench over Turra seam excavated by draglines varies according 

to the requirement of coal exposure from Turra Seam. 30-38 m bench height at 

production level of 16 Mtpa has been proposed for dragline working. The dragline cut 

width is adopted as 70m in west section and 65 m in East section.   
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The balance OB above Dragline bench has been proposed to be excavated by 20m3 

Elect. Rope Shovels working in conjunction with 190-210T Rear Dumpers. 

the upper OB benches are proposed to be worked by 20m3 Elect. Rope shovels 

working in conjunction with 190-210 T Rear Dumpers and balance OB have been 

proposed to be outsourced in Option-II of the PR 

OB Transportation 

For OB transportation, 190-210T rear dumpers are proposed to be deployed , 

However, for partial OB outsourcing option (Option-II), the lead will vary from year to 

year and therefore, fresh assessment of lead will have to be done on year to year 

basis for finalization of rate of OB transportation. 

OB Dumping 

The main OB bench overlying Turra seam is to be removed by dragline system and 

proposed to be side cast in the decoaled cut. The OB from upper benches is being 

handled by Shovel-dumper system and accommodated over the dragline side cast 

spoil within the pit. 

The volume of OB (including in-seam band) to be handled as per PR of Khadia 

Expansion OCP as on 31.03 2020 is 844.0 Mm3, out of which 156.35 Mm3 OB will be 

directly sidecast by draglines including throw blast of 13.35 Mm3 in the decoaled cut 

and balance 687.65 Mm3 is proposed to be removed and dumped by shovel-dumper 

system in the internal dumps in both the sections. 

The mine is being worked since 1981-82 and 487.66 Mm3 of OB has already been 

dumped in external/internal dumps since inception till 31.03.2020.  The final stage 

dump plan shows that apart from existing dump volume of 487.66 Mm3, further 844.0 

Mm3 will be accommodated in the internal dumps in both the sections 

Shovel-dumper spoil dumps will be formed in benches of 30m in height.  For the 

formation of dumps and leveling of dumps, 850 HP and 410 HP dozers have been 

envisaged. 

The Tier-wise OB volume of internal dumps is given below: 
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Table No.4.10 Tire wise OB volume of internal dumps 

Sl. No. Tier (RL) Volume (Mm3) 

A EAST SECTION 

1 Dragline Dump 66.65 

2 Upto 290 & 290-320 69.00 

3 320-350 45.12 

4 350-380 41.40 

5 380-410 34.43 

6 410-440 28.90 

7 440-470 20.97 

8 470-500 12.95 

9 500-530 6.90 

TOTAL EAST (A)  326.32 

B WEST SECTION 

1 Dragline Dump 89.70 

2 Upto 270 & 270-300 78.78 

3 300-330 60.08 

4 330-360 57.36 

5 360-390 53.26 

6 390-420 46.91 

7 420-450 44.16 

8 450-480 39.98 

9 480-510 29.16 

10 510-540 18.29 

TOTAL WEST (B) 517.68 

GRAND TOTAL ( A+B ) 844.00 

 

Since inception, 487.66 Mm3 of OB has already been dumped in internal/external OB 

dumps of the mine. Apart from the above OB, the volume of OB estimated in the PR 

(16Mtpa) is 844.0 Mm3, which will be accommodated in internal OB dumps in both the 

sections. The final stage dump plan has been reproduced below.  
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Figure: 4.7: The final stage dump plan  

OB Dump Benches 

Shovel-dumper spoil dumps are proposed to be formed in benches of 30m and slope 

of individual dump bench will be 37 (equal to angle of natural repose of OB material). 

The width of berm between two adjacent benches will be 40m. Overall slope of dump 

works out to 28. Top soil wherever available is proposed to be stacked separately 

which will be used up for spreading over the completed OB dumps. The Tier-wise OB 

volume of internal dumps is given in table 4. There are deviations observed in the 

current bench geometries in comparison with the those proposed in khadia expansion 

PR.   

 

4.2.9 Elements of Drilling and Blasting: 

The elements of drilling and blasting are decided during actual operation after trial 

blasting in the field. Controlled blasting is being practiced near project boundary. 

However, drilling of coal & OB benches is recommended to be done vertically at 900. 
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It is suggested to use slurry explosive in cartridge / site mixed slurry for better result 

and enhance safety with proper stemming material. Secondary blasting is not 

suggested in any circumstances. 

 

4.2.10 Sump and Drainage  

The planning of de-watering of the mine has been done in such a way that as far as 

possible the working faces and haul roads remain dry. The layout of the quarry 

provides suitable gradient along the quarry floor and the benches to facilitate self-

drainage of water to the lowest level of the quarry. 

Khadia Block stands as hilly plateau above the plains in the south, a steep escarpment 

faces the southern part of the plateau rising from elevation of 290 m at the base to 425 

m at the top of the plateau. The plateau surface is gently undulating. In the north–east 

corner the area rises to an altitude of 490 m. The general elevation of the plateau 

varies from 425 to 440 m. 

The entire pumped out water will be discharged near the mine entry where from water 

will be drained to nearby its natural gravity. 

Within the quarry, the alignment of dragline cut is so planned that most of the water 

from the flanks will flow into the central sump due to gravity. From the central sump, 

the main pumps will pump the water out of the mine. 

4.3 SAFETY MANAGEMENT   

Safety of men and machine deployed in the mining area should be properly taken care 

of irrespective of whether the mining activities are performed by departmental or by 

outsourcing means. 

All the statutory provisions laid down in The Mines Act 1952, Coal Mine Regulation 

2017 and specific permission from DGMS relating to mining in general and opencast 

mining in particular have to be adhered to and implemented in order to maintain day 

to day safety. 

4.3.1 Safety aspects for of HEMM / equipment 

Special precaution should be taken while deploying workers in the mine. Before 

employing any person to the mine proper vocation training should be imparted and 

recommendations of various Safety Conferences should be strictly followed.  
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4.3.2 Stability of Benches, Quarry Highwalls and Spoil Dumps: 

During quarry operations, it is necessary to adopt required mining parameters for the 

stability of benches, highwalls and spoil dumps. It is also mandatory to examine 

systematically the fencing of mine workings, landslides and cracks between benches. 

It is required to maintain well-graded and wide roads on benches keeping the width of 

working areas sufficient for spreading of blasted rock and movement of the mining and 

transport equipment. 

 During actual mining operation, systematic observations of the condition of 

benches, high wall slopes and spoil dumps should be carried out and the 

dimensions be modified if necessary, to suit the local conditions.  

 During actual mining operation, systematic observations of the condition of 

benches, high wall slopes and spoil dumps should be carried out and the 

dimensions be modified, if necessary to suit the local conditions. 

 Provisions laid down in Reg. 106 and 108 of the Coal Mines regulation 2017 

shall be strictly adhered to for the safety of quarry and OB/ spoil dumps. Further 

all related / relevant DGMS Technical Circulars shall also require to be 

considered during the mine operations. In addition to above, the following 

precaution should also be taken: 

 The individual dump bench should not exceed 30m and overall spoil dump 

height should not exceed 90m with an overall slope of 280 or less. In the event 

of encountering steep floor gradient, floor blasting should be done and the area 

properly levelled by dozer before spoil dumping in addition to creating a toe wall 

to arrest falling boulders/rocks. 

 No working or construction should be allowed within the 100m toe of the OB 

dump. 

 Before dumping the OB on the floor of seam if required, at least 10m width all 

along the strike length should be made horizontal at every 50 meters by floor 

ripping/blasting.  
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 Dump should be created in such a way that there is no chance of accumulation 

of water in and around the top and base of dump as it could adversely affect 

the shear strength of the base material of dump 

 The toe and face of the dump should not be eroded or cut at any point of time 

to avoid slope failure. A suitable toe wall should be created along the dump 

periphery. 

 Formation of dumping should be done in square or circular or any regular shape 

as far as possible. 

 Proper drainage system should be provided to bring down rain water by 

construction of inclined drain on dump face and catch drain on all benches.  

 During active period of dump, all rain water should be diverted away from 

mining site as far as possible. 

 Sump and pumping capacity should be sufficient to accommodate peak surface 

run-off and seepage of water. 

 Gabion wall and garland drain should be constructed and maintained to trap 

the surface run-off and sludge coming from dump. 

 Plantation and grassing should be done on top and slope of the dump 

respectively.   

 Regular monitoring is required for development of tension crack, gullies, 

movement of soil mass, stagnation of water and any other unusual occurrence. 

In case of dump movement, rate of movement of dump should be monitored. 

Special attention should be given at curve area/turning area of the dump. 

4.3.3 Precautions Against Danger of Inundation from Surface Water: 

 Adequate protection against any danger of inrush of surface water into the mine 

or part shall be provided and maintained to the satisfaction of DGMS, whose 

decision shall be final. 

 The entrance into the mine shall be so designed, constructed and maintained 

that its lowest point (which means the point at which a body of rising water on 
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surface can enter the mine) shall be not less than 3.0 meters above the highest 

flood level at that point. 

 Every year, during the rains constant watch shall be kept on the flood levels on 

the surface of the mine and if at any time the levels cross the highest levels 

earlier recorded, such levels shall be marked by permanent posts along the 

edges of water and the new highest levels thus observed shall be recorded with 

the date as the highest flood level on the plans by an actual survey. 

 If water dams or reservoirs are built across rivers and water courses on the 

upstream side of the mine, arrangements shall be made for communication 

between appropriate authorities for the purpose of ascertaining the quantity and 

timing of water released from the dams which is likely to endanger safety of the 

mine and arrangement for similar communication shall be made when water 

level rises on the upstream side which is likely to endanger the mine. 

 The highest flood levels and danger levels at least 1.2 meters below the highest 

flood level, shall be permanently marked at appropriate places on the surface 

and whenever water rises towards the danger level at any place, all persons 

shall be withdrawn from the mine sufficiently in advance and for this purpose 

adequate arrangements of quick communication to all parts of the mine by 

effective systems shall be provided and maintained. 

 No working shall be made in the mine at any spot lying within a horizontal 

distance of 15 meters from either bank of a river or nala. 

 A competent person shall, once at least in every fourteen days during the rainy 

season and once at least in every thirty days during other periods of the year, 

examine every protective measure provided under regulations 149, whether in 

use or not, for their stability, and a report of every such examination shall be 

recorded. The protective measures and workings shall also be inspected, once 

at least in every quarter by the Manager personally. 

 A careful assessment is to be made against the danger from surface water 

before the onset of rainy season. The necessary precautions should be clearly 

laid down and implemented. A garland drain needs to be provided to drain away 

the surface rainwater from coming into the mine. 
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 Inspections for any accumulation of rainwater, obstruction in normal drainage 

and weakening in the embankment should be made. 

 Standing order for withdrawal of working persons in case of apprehended 

danger. During heavy rain inspection of vulnerable points is essential. In case 

of any danger persons are to be withdrawn to safer places for Protection of 

Equipment Deployed at bottom horizons from flooding. 

 During the heavy monsoon period, the mining operation in the lower-most 

bench may have to be stopped. Therefore, it is proposed to drown the lower-

most bench, which would work as a sump. The water will be pumped out and 

discharged into the nearby nala/ river after proper sedimentation. 

 For ensuring safety of the equipment while working out bottom horizons with no 

access to surface profile, the following measures should be taken: 

 Drivage of initial trenches if any and coal cutting on bottom benches should be 

done during  the dry period of the year. 

 Ramps should be made for quick shifting of equipment from bottom horizons, 

liable to be flooded during monsoon period, to the top horizons. 

4.4 SLOPE MONITORING AS AN INTEGRAL PART OF MINE PLANNING  

Monitoring is indispensable way to safeguard loss of mine and machinery from slope 

failure.  

Every slope is subjected to movement. The monitoring methods are generally based 

on displacement of slope mass. It is crucial to judge the change of displacement or 

velocity which may be critical. A critical review of the available literature by the many 

researchers reveals that, a significant component of the slope stability surveillance 

plan should involve regular inspection of the bench faces and crest areas to promptly 

detect any signs of potential slope instability.  

Ideally, these routine inspections should be carried out by the same individual to 

ensure consistent observations over time. 

The primary objectives of monitoring the waste dump and mine slope are as follows: 

o Sustain safe operational conditions. 

o Offer insights into the mechanisms causing instability. 

o Provide early alerts for emerging instability. 
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o Measure displacements and their rates. 

o Establish and uphold a record of facility performance. 

The findings from monitoring need to be meticulously documented in either a diary or 

a computer system. This documentation is essential to maintain a historical record of 

the stability performance for every stage of pit development. The frequency of 

monitoring should be adjusted based on factors such as slope stability, time of year, 

mining rate, and the specific mining activities conducted in the open pit. 

During both summer and winter months, the slope monitoring prisms should be 

surveyed on a monthly basis, assuming visual inspections indicate stable slopes. 

However, during the rainy season, the frequency should be escalated to weekly 

surveys. Intensive slope monitoring will only be necessary when mining operations are 

being carried out in proximity to unstable sections of the open pit slopes. The available 

methods for slope monitoring are discussed below along with necessary 

recommendations.  

 

4.4.1 Visual Monitoring 

Visual Monitoring is the best practice when done vigilantly. Visual inspection of any 

cracks, seepage in high wall helps to spot any movement. Development of tension 

cracks and any change in them can be carefully observed. Visual monitoring also 

includes demarcating weak strata on the basis of spontaneous combustion, weathered 

zone or any deformation. A diligent visual survey always helps in taking preventive 

measures and/or safeguarding man and machinery. 

Crack monitoring:  

    Crack monitoring techniques typically consist of: 

 Regular detailed mapping of location, depth, width of cracks, rate of extension 

and opening; 

 Installation of targets on opposite sides of cracks to monitor rates of opening; 

 Installation of surface (wireline) extensometers; 

 Installation of picket lines or lines of targets that can be monitored using 

theodolites or precise levels to detect changes in alignment, location or 

elevation along a given crack or the crest of the slope 
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4.4.2 Monitoring by Total Station 

Geodetic Surveys: 

Traditional ground-based geodetic surveys involve measuring the precise positions of 

slope features using total stations or GPS devices. These surveys provide accurate 

data on the movement of specific points on the slope over time. Monitoring points are 

established along the slope, and their positions are periodically measured to detect 

any significant movement. 

Prism Monitoring: 

Prism monitoring is a subset of geodetic surveys where reflective prisms are placed 

at monitoring points on the slope. Total stations are used to measure the distances 

and angles to these prisms, allowing for accurate determination of their positions. Any 

displacement of the prisms indicates slope movement. 

Monitoring stations or pillars are generally installed at the places susceptible to 

displacement. It includes rehandled OB dumps, high wall etc. Change in RL of these 

monitoring stations needs to be continuously monitored for any unwanted movement. 

A dedicated team of personnel should monitor and record RL of each monitoring 

stations of the mine. 

 

4.4.3 Monitoring by Slope Stability Radar (SSR) 

Slope stability Radars are state of art instrument to detect slope instability and give 

early warning depending upon the threshold limit. Slope stability radar can remotely 

scan the pit slope and dump slope as within certain range in vertical and horizontal 

direction depending upon its specification. A slope stability radar continuously scans 

the slope wall within its range. SSR are so precise it can detect movement up to 

millimetres. Slope stability’s radar effectiveness is evident from the fact that it captures 

and stores the scan image of target area and any minute movement can be 

distinctively marked. Depending upon the critical velocities considering site specific 

geo mining conditions a threshold limit can be set for slope stability radar to give out 

early warning in case of undesirable movement. Slope stability radar waves can 

penetrate through rain, dust and smoke to provide supreme accuracy in monitoring. 

4.4.4 Recommendations on Slope Monitoring  
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o The monitoring program include visual inspection of the pit and dump slopes, 

with focus on crest, face of slope, toe areas for any evidence of cracks, 

seepage, erosion, gully formation, deformation etc. It is recommended that the 

shift supervisor or field engineer visually inspect these areas. Other 

observations such as cracking, seepage, erosion, deformation should also be 

recorded properly. It should be ensured that benches have gradient in any 

direction for proper drainage.  

o Continuous slope monitoring is essential to detect any instability in advance to 

safeguard against impending slope failure. The OB dumps shall be regularly 

surveyed to produce up to date and accurate dump geometry.  

o The monitoring should be done for strata movement on weekly basis. If any 

crack, deformation, movement in benches is detected, it shall be immediately 

informed to higher management. If the symptoms are abnormal, it must be 

referred to DGMS authority and the work will be stopped till further instructions 

from statutory bodies are obtained. Monitoring system should be implemented 

as described in the paragraph as described in the paragraph slope monitoring 

above.  In case of any dump movement observed during “Conventional 

Monitoring or Semi-advanced slope monitoring technique” Mine management 

should initiate steps for implementation of advance monitoring technique for the 

prediction of impending failure at critical areas of mine.  
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5 SLOPE STABILITY -LITERATURE REVIEW AND DATA 

PREPARATION 

5.1 SLOPE STABILITY 

Overburden Dumps (Inpit/Internal and Out of pit/External) and Mine Pit Slopes 

(Working slopes, Final pit slopes) are the essential parts of the opencast mining 

systems, particularly over different phases of mining life cycle. The slope stability 

aspects of mine design were generally based on slope – height relationship curves 

for a given factor of safety under similar geo-mining conditions, which, despite being   

time tested and at times conservative, ignored, the design needs required in special 

cases involving complex geology, structure, conditions and varied material 

properties. 

Challenges in land acquisition and various surface constraints and restrictions, 

generally result in non-availability of land make it difficult to maintain the designed 

slopes, both on highwall/working slopes and on OB dump. This leads to steeper 

slopes and higher dumps to accommodate material, affecting the stability and 

compromising safety. The problem gets compounded as mines get deeper and 

involve higher stripping ratios. 

It has thus now become inevitable to scientifically study/assess the stability of such 

slopes to attain maximum productivity with adhering to highest standard of safety. 

5.2 FACTORS GOVERNING SLOPE STABILITY 

There are two main aspects of slope failure and they are natural and manmade 

disturbances. The seismic activities of the earth crust, rain, tornado and geology 

come under the naturally occurred disturbance. Blasting, excavation are manmade 

disturbance for slope instability. Following are the main factors that influence the 

slope stability. 

5.2.1 Properties of Material Forming the Slope 

a. Shear strength parameter:  
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This is the basic parameter that holds the key role to control the stability of the 

slope. All stability analysis involves knowledge of the shearing strength of the soil 

but it is most difficult to comprehend it accurately. The shearing resistance of soil 

comprises basically of the following components: 

 The frictional resistance between the individual soil particles at their contact 

points. 

 The cohesion between the surfaces of the soil particles, i.e. the structural 

resistance to displacements of the soil because of the interlocking of the particles. 

 The shear strength in cohesion-less results from inter-granular friction alone, 

while in other soils, it results from both: internal friction as well as cohesion. 

 The fundamental shear strength equation proposed by French engineer 

Coulomb is S=C + б Tan (Φ). 

 

b. Hydro-geological parameters: 

The effect of ground water present within the rock mass surrounding an open pit 

can be detrimental to the stability of the slope (Hoek and Bray, 1981) Therefore, it 

is expedient to constantly monitor groundwater levels as well as pore pressure to 

assist in the assessment of slope stability (Ding, et al. 1998). Piezometers are 

important for monitoring the effectiveness of mine dewatering programmes (Girard 

and McHugh, 2000). Measurement or calculation of water pressure is an integral 

part of site investigation for slope stability studies. Information on water pressures 

is essential for designing and maintaining safe slopes (Girard, et al. 1998). 

For hydrogeology study as part of PR, monitoring of profile of water table in and 

around active mining areas, through groundwater monitoring points, using 

dugwells/ Piezometers was carried out. The same are assumed to be 

representative of hydrostatic condition of the mine bench for the current analysis.  

For stability analysis of undisturbed material viz Working faces and High wall 

Phreatic line were assumed considering the groundwater level/ piezometric data as 

provided by the hydro geology dept, CMPDI.  

Hydrostatic pressure/ water level condition (above the ground) within the 

overburden dumps (recent/old) can’t be directly measured as OB dumps are not 
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stratified Geological Formation. Study of groundwater monitoring/levels may be not 

directly required in case of stability of OB dumps as it will not intersect the 

groundwater table of the surrounding area. However, rate of infiltration of rainwater 

may be increased due to loose OB dump material.  

Ground water level and phreatic surface assumptions, piezometric levels  were 

based on the hydrological data of hydrogeological study of khadia  OCP as provided 

in PR. of  Khadia OCP 

5.2.2 Geology of Mine Pit 

Geology of the mine pit plays a vital role towards determining the stability of working 

pit. Understanding subsoil condition includes the knowing seam alignment, type of 

material underneath. In addition to this it is prudent to know various geological 

disturbances present in the mineable area. 

5.2.3  Seismic Forces 

(a) Earthquake Effect 

Earthquake experience by a structure depends on its own dynamic characteristics 

and ground motions such that random motion of ground, vibration intensity, 

magnitude of the earthquake; depth of focus, distance from the epicentre and the 

strata on which the structure stands. 

Seismic forces are considered as per “Indian standard criteria for earth quake 

resistant design of structures (fifth revision) IS 1893:1984 (reprint 2002) in the 

following manner: - 

Seismic force/coefficient αh is calculated as per the above IS Code by following two 

methods and higher value is taken for slope stability calculation 

a). Seismic Coefficient Method, 

αh = βІ α0 

β = Coefficient depending on soil foundation system 

І = Factor depending upon importance of structures 

α0 = basic horizontal seismic coefficient 
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b) Response Spectrum method 

         αh = βІ F0 Sa/g 

         F0 = Seismic zone factor for average acceleration spectra 

Sa/g = Average acceleration coefficient for appropriate natural period and damping 

of    structure. Value taken from T- Sa/g graph 

        T = 2.9 H t (ρ/G)1/2, 

T = Natural period of vibration for earth fill structure. 

Ht = Height, Ρ = Mass density, G = modulus of rigidity. 

Since Khadia OCP, is situated in Zone III expected Ground Acceleration for zone 

III due to earthquake has been calculated as follows 

I. Seismic Coefficient Method, 

αh = βІ α0 

Here 

β = 1.0, І = 1.5, α0 = 0.04 

Hence, αh = 0.06 

II. Response Spectrum method 

αh = βІ F0 Sa/g 

F0 = 0.2 

Sa/g = Value taken from graph between natural period of vibration verses average 

acceleration coefficient 

Natural period of vibration T for earth fills structure will be calculated as follow 

T = 2.9 H t (ρ/G)1/2 , H t = 80m 

Ρ = 18000N/m3 

G = 15 MPa x 1000 

Hence, T = 0.239 sec. 
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Now αh = 1*1.5*0.2*0.16 = 0.048 

Hence it was found that the value of horizontal acceleration from seismic coefficient 

method is more than the value obtained from response spectrum method. Hence 

the same value was considered for incorporating earthquake effect during stability 

analysis. 

(b)  Blasting Effect 

Blasting plays a devil’s role towards stability of Pit and Dump Slopes in Mines. 

Generally a blast vibration wave of low frequency has hostile impact on stability 

(Dowding and Gilbert 1988). Wong and Pang(1992) suggested Pseudo-Static 

approach to evaluate blasting effect on slopes. 

Hoek etal (2002) introduced Disturbance factor due to blasting, “D” applicable to 

rock slope. The value of D varies from “0” to “1” where “0” signifies minimal effect 

of blasting where “1” means large scale blast having significant effect to slopes. 

The ground motion is directly influence by scaled distance and a square root of the 

explosive. Microsecond-delayed blasts are used for reduction of PPV of ground 

vibrations which are connected with the maximum charge weight detonated per 

delay. Peak particle velocity has been widely accepted as criteria for evaluating 

effect of blasting. Langefors and Khilstrom has suggested predictor equation to 

calculate peak particle velocity. DGMS has laid down accepted parameter in terms 

of PPV as shown in table  

Permissible peak particle velocity (PPV) at the foundation level of structures in 

mining area is in mm/sec: 

Table 5.1  

TYPE OF STRUCTURES Dominant excitation frequency (Hz) 

< 8 Hz  8-25 Hz  > 25 Hz  

A Building/structures not belonging 
to owner 
(i) Domestic houses/structures 
(Kuchha, Brick in cement). 
(ii)Industrial building (RCC) 
framed structures. 

 
 
5 
 
10 
 
2 

 
 
10 
 
20 
 
5 

 
 
15 
 
25 
 
10 
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(iii) Object of historical importance 
and domestic structures. 

B Building belonging to owner with 
limited span of life 
(i) Domestic houses/structures 
(Kuchha, Brick in cement) 
(ii) Industrial building (RCC) 
framed structures 

 
 
10 
 
15 
 

 
 
15 
 
25 
 

 
 
25 
 
50 
 

5.3 CALCULATION OF FOS 

The shear resistance of the sliding slope is assessed by an index called the factor 

of safety. The factor of safety gives relative static state of the studied slope about 

its mobilization. This also gives an indication of risk factor of failure at a glance. This 

is a ratio of the shear resistance to shear force develop at the sliding surface 

(mobilization force). 

Literature found to have categorized that slope is safe with the ratio more than the 

value of 1.20. 

In many literature and different agencies such as National Coal Board, UK, 

Appolonia Consulting Engineers, mine branch, Canada, GL Fiesenko, Russia, etc 

has envisaged a factor of safety more than 1.10 in the design of slope stability is 

safe, if appropriate seismic acceleration is considered and more than 1.20 if seismic 

acceleration is not considered. 

As per DGMS Tech Circular no 3 of Dt 16.01.2020 the suggested factor of safety 

are as follows 

1.  FoS greater than or equal to 1.3 for temporary slopes 

2.  FoS greater than or equal to 1.5 for permanent slopes. 

5.4 SOFTWARE USED 

The following software tools from Rocscience have been used in this study: 

1. SLIDE2 -2D Limit equilibrium software  

2. RS2- 2D Finite element software  

3. RSData: Strength & Stress Analysis of Rock and Soil Materials 
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SLIDE2: Limit equilibrium method software  

The conventional limit equilibrium method is used in many geotechnical practices 

to investigate the equilibrium condition and analyse the stability of slope with varying 

geotechnical data and geometry. The most common methods for limit equilibrium 

analysis are method of slices. The soil mass above the assumed slip surface is 

divided into vertical slices for purpose of analysis. Several different methods of 

slices are available for analysing the circular and non-circular condition.  

In the present study limit equilibrium method has been used to compute the factor 

of safety using bishop method and janbu method 

The Slope analysis of Pit Slopes and OB Dump Slopes in Khadia OCP  is  

performed by limit equilibrium method software namely SLIDE2. Slide2 is a 2D limit 

equilibrium slope stability program for evaluating the safety factor or probability of 

failure, of circular or non-circular failure surfaces in soil or rock slopes. Slide2 

analyse the stability of slip surfaces using vertical slice or non-vertical slice limit 

equilibrium methods. Slide2 also includes finite element groundwater seepage 

analysis built right into the program, for both steady state and transient conditions. 

Slide2 analyses the stability of slip surfaces using vertical slice or non-vertical slice 

limit equilibrium methods (e.g. Bishop, Janbu, Spencer, Sarma, etc). Individual slip 

surfaces can be analysed, or search methods can be applied to locate the critical 

slip surface for a given slope. Deterministic (safety factor) or probabilistic 

(probability of failure) analyses can be carried out. 

Finite element groundwater (seepage) analysis, for steady-state or transient 

conditions, is built right into the Slide2 program 

SLIDE2 has the Multi-Modal Optimization feature was introduced to help address 

some of the real-world complexities of analysing a slope. Slope stability analyses 

generally focus on the search for the single global minimum surface. Yet in reality, 

a slope will often have multiple critical regions that may fail, instead of a single 

critical region. This is where MMO comes into play. 

RS2- 2D Finite element software 
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RS2 is a program for 2D finite element analysis of geotechnical structures for civil 

and mining applications. Applicable for both rock and soil (RS2 = Rock and Soil 2-

dimensional analysis program), RS2 is a general purpose finite element analysis 

program for tunnel and support design, underground excavations, surface 

excavation, slope stability, embankments, dynamic analysis, foundations, 

consolidation, groundwater seepage and more. RS2 is used to determine the safety 

factor of a simple homogeneous slope using the shear strength reduction (SSR) 

method. SSR analysis is the ability to plot maximum deformation versus SRF. As 

the SRF is increased, the strength properties are decreased. As the strength 

decreases the maximum displacement increases. At some point, the slope will fail, 

deformations will increase rapidly, and the finite-element analysis will not converge. 

It is this point of non-convergence that defines the critical SRF. 

RSData: It is a versatile toolkit for the analysis of rock and soil strength data, and 

the determination of strength envelopes and other physical parameters. RSData 

includes RocProp, a database of intact rock properties that runs as a standalone 

application. 

5.5 SAMPLE COLLECTION AND TESTING 

It is generally difficult and expensive to sample and test large samples of rock mass. 

Consequently, empirical methods of determining the friction angle and cohesion of 

rock masses are available in the literature (Duncan C. Wyllie et all.,). In empirical 

methods also it is necessary to categorize the rock mass in terms of both the intact 

rock strength and the characteristics of the fractures/joints. 

One of the methods is Strength Determination by Back Analysis of Failures: 

Probably the most reliable method of determining the strength of a rock mass is to 

back analyse a failed, or failing, slope. This procedure involves carrying out a 

stability analysis with the factor of safety set at 1.0 and using available information 

on the position of the rupture surface, the groundwater conditions at the time of 

failure, and any external forces such as foundation loads and earthquake motion, if 

applicable. In many cases it may not be feasible to carry out a back analysis of a 

slope in geological conditions similar to those in which the new slope is to be 
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excavated. In these circumstances, published results of rock mass shear strength 

can be used in design. (Duncan C. Wyllie et all) 

As an alternative to back analysis to determine the strength of fractured rock 

masses, an empirical method was developed by Hoek (1983) and Hoek and Brown 

(1988) in which the shear strength is represented as a curved envelope. This 

strength criterion was derived from the Griffith crack theory of rock fracture, as well 

as from observations of the behaviour of rock masses in the laboratory and in the 

field (Marsal 1973; Jaeger 1970). 

The three parameters defining the curved strength envelope of the rock mass are 

the uniaxial strength of the intact rock, and two dimensionless constants m and s. 

Estimation of Rock Mass Properties for Highwall: 

RSData developed by Rocscience is used in this study for estimation of rock mass 

properties, which developed on Hoek-Brown strength criterion based on intact rock 

strength.  RSData is a versatile toolkit for the analysis of rock and soil strength data, 

and the determination of strength envelopes and other physical parameters. 

RSData includes RocProp, a database of intact rock properties that runs as a 

standalone application. the additional Output Parameters that can be generated 

from RSdata Includes  

 Hoek-Brown: rock mass tensile strength, compressive strength, deformation 

modulus 

 Mohr-Coulomb: uniaxial compressive strength, alpha angle 

 Power Curve: uniaxial compressive strength, tensile strength 

Samples were collected appropriate to ground conditions and transported them to 

Geotechnical Lab at CMPDI. Laboratory tests were conducted to determine the 

strength properties of OB materials such as cohesion and angle of internal friction. 

The purpose of the sample collection and laboratory studies is to predict subsurface 

conditions, classification and identifying strata and estimating strength properties. 

Field and Laboratory works were conducted based on Indian Standard 

specifications and, as per the requirement of project. 
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Figure 5.1 Pictures showing Sample collection and compositions of Ob material at 

field 

5.5.1 Large Scale Direct shear testing of OB samples.  

Different compositions of materials found at various benches of overburden dumps, 

were collected from the field and packed in approximately 30 bags were transported 

to CMPDI, HQ, Ranchi.  

These samples were tested on an automatically servo-controlled Large Direct shear 

machine which has a shear and normal load capacity of 2500kn, with a shear box 

size of 300X300x300MM and 1000X1000X1000 mm. Mohr-Coulomb failure criteria 

were used to determine the shear parameters cohesion ‘c’ and friction angle ‘𝜙’ 

using equation 𝜏=𝜎𝑡𝑎𝑛𝜙+𝑐. 
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Figure 5.2 Pictures showing sample testing on Large Direct Shear Machine, CMPDI 

5.6 INPUT PARAMETRS FOR SLOPE STABILITY ANALYSIS 

The mixed material found in the interface of top soil and coalmine overburden material 

is very complex in terms of both material type and its size distribution. The materials 

properties of these overburden rocks or rock-soil mixture are most likely to change 

due to repeated exposure to weathering and particle crushing during loading and 

hauling process. The crushed sandstone material being formed by similar kind of sand 

grains during sedimentation possesses characteristics somewhat similar to that of 
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sand, while the weak, weathered and crushed materials of shale tends to behave like 

a clay material formation when subjected to watery condition. 

Estimation of the key physico-mechanical properties of coalmine waste dumps was 

done using the large scale testing of representative sample from OB dumps on Large 

direct shear machine at field scale stresses, as well as considering laboratory studies 

(from available literature) on mixed earth rock observed in Indian coalmine waste 

dumps where the properties of all major constituent materials are taken into 

consideration.  

For high wall/working face material each material profile is defined by referring 

lithological data of the nearby borehole.  

RSData software based with observations during field visit and  Physio-mechanical 

properties of the strata in GR/PR is used for deriving the rock mass properties of 

different strata depth wise to use as input parameters in stability analysis using 

SLIDE2.  

After correlating the test results from the laboratory test and with lithology data 

available from borehole along with site specific literature review with judicial judgment 

g value of shear strength parameters considered are given below. 

 Large Direct Shear Machine Testing of Over Burden Dump samples from Khadia 

OC, NCL. 

Different compositions of materials found at various benches of overburden dumps, 

both internal and external dumps were collected from Khadia OCP, NCL during the 

filed visit. The collected samples which were packed and labelled in approximately 16 

bags are transported (by RI-VI) to CMPDI, HQ, Ranchi  

These samples were tested on an automatically servo-controlled Large Direct shear 

machine which has a shear and normal load capacity of 2500kN, with a shear box size 

of 300X300x300MM and 1000X1000X1000 mm.  

Mohr-Coulomb failure criteria were used to determine the shear parameters cohesion 

‘c’ and friction angle ‘𝜙’ using equation 𝜏=𝜎𝑡𝑎𝑛𝜙+𝑐. 

The summary of Direct shear test results is placed below. 

A) Results for Khaida OCP 
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Table 5.2: Input strength parameters for OB dumps 

Sample 
No Sample Code Site C(MPa) 

Phi 
(Degree) 

1 KH1 OB DUMP 0.21 24.23 
2 KH2 OB DUMP 0.18 28.37 
3 KH7 OB DUMP 0.15 29.68 
4 KH8 OB DUMP 0.21 23.27 

 

Sample wise Stress-strain plots and Mohr–Coulomb failure envelops are given below  

1. Sample KH1 

 

Stress strain Plot of Sample KH1 

 

Failure Envelope for Sample KH1 
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m 0.45 C (MPa) 0.21 

c 0.21 φ (°) 24.23 

 

2. Sample KH2 

 

Stress strain Plot of Sample KH2 

 

Failure Envelope for Sample KH2 
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c 0.17 φ (°) 28.37 

 

3. Sample KH7 

 

Stress strain Plot for Sample KH7 

 

Failure Envelope for Sample KH7 
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c 0.15 φ (°) 29.68 

 

4. Sample KH8 

 

Stress strain Plot for Sample KH8 

 

Failure Envelope for Sample KH8 

For Highwall : 
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Rock samples from the field were collected and cores revovered from the sample 

were tested for UCS and density . Using the UCS of intact rock from lab tests and 

compressive test values avalble in GR for the intact rock Rock mass properties 

were derived.  

The intact rock may be considered as a continuum or polycrystalline solid among 

discontinuities comprising an aggregate of minerals or grains. The rock mass is the 

in situ medium comprising intact rock blocks separated by discontinuities such as 

joints, bedding planes, folds, sheared zones, and faults. 

In general, compared to intact rock, a rock mass has reduced tensile strength 

(almost zero), and reduced shear strength especially along discontinuity planes. 

Furthermore, if a rock mass is cut by directional joint sets, the rock mass strength 

is anisotropic. 

The rockmass  strength properties were derived using RocData software by 

incorporting the  lab test data of CMPDI,  rock testing rpoperties avialbe in the 

Khadia GR,  previous test data from IIT BHU and BIT Mesra and  correlating  test 

data from adjucent mines the input strength parameters are derived using Rocdata 

software and few plots are reporduced bwlow.   

Table 5.3 : Input strength parametrs for highwall  

Description Unit weight (Kn/m3) C (kPa) Phi (Degree) 

Coal seam 16 150 17 

Sand stone  23 275 30 

Shaly sand stone  22 200 26 

Base rock  26 350 35 
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        Figure 5.3   Plots showing RSData Analysis results for Rock mass properties 
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6 STABILITY ANALYSIS 

6.1 SCOPE OF ANALYSIS 

There are many areas within the excavation area and the dumps where the mining 

and dump profiles are in deviation with the designed/desired profiles, the details  of  

which have been deliberated earlier in the report. Stability analysis for the Pit and 

Dump slopes for the khadia coal mine was performed for the 

 Existing Highwall Slopes, where the working benches have been clubbed to 

form highwall profile, steeper/flatter than the designed/proposed profile. 

 Ultimate Pit Slope as per Approved Mining Plan/ PR 

 Existing Overburden Dump Slopes 

 Final Dump slope as per approved mining plan/ PR 

 Proposed High wall and OB dump slope profiles for specified areas 

 

Considerations in the analysis: 

Cross sections along various alignments were drawn across the mine workings and 

dump profiles were superimposed on the seam and topographic dispositions, 

generated through the digital model in Minex. Existing profiles on such sections were 

taken from the Working plan of the mine dated 01.04.2023, showing the position of 

mining operations, in consultation with mine officials. These sections have formed the 

basis of the profiles used for Slope stability analysis for highwall and dump slopes. 

Slope Stability Analysis for the Ultimate Pit slopes and Final Dump profiles are as 

proposed in the Project Report/Mining Plan.  

The factor of safety 1.5 has been considered for long term stability of the dump slope. 

The angle of repose was considered to be 370. The stability analyse were done to 

determine the safe dump slope configuration. 

Locations of the cross sections and models and analysis results of the stability analysis 

using SLIDE2 and RS2 software are presented below.  

Stability Analysis: 
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As per the working plan as on 01.04.2023, provided by the Khadia project on 16-04-

2023 , the following critical  sections were marked along high wall and dumps and the 

drawings of the same were obtained from the project 

 

Figure 6.1:  showing location of sections considered along existing dump and workings  
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Figure6.2 showing location of sections considered along final stage pit and dump  

1. Section A-A’  

Section along A-A’ represents overburden dump on western side of the mine near 

view point. The elevation at toe of the dump is 222 m and top of the dump is 500 m. 

The average height of the dump along the section from the toe is 278m and overall 

slope angle is 180, the intermediate benches have bench angles ranging from 360-400.  

 

Figure 6.3:  A-A’ represents overburden dump on western section 

2. Section B-B’  

Section along B-B’ represents a section along western most part of the overburden 

dump. The elevation at toe of the dump is 257 m and top of the dump is 502 m. The 

average height of the dump along the section from the toe is 245 m and overall slope 

angle is 210. the intermediate benches have bench angles ranging from 340-400.  
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Figure 6.4:  B-B’ represents a section along western most part of OB 

3. Section E-E’  

Section along E-E’ represents a section along middle of the western overburden dump. 

The elevation at toe of the dump is 239.2 m and top of the dump is 505 m. The average 

height of the dump along the section from the toe is 265 m and overall slope angle is 

220. The intermediate benches have bench angles ranging from 300-380.  

 

Figure 6.5:  E-E’ represents a section along middle of the western overburden dump 

4. Section H-H’  

Section along H-H’ represents a section along left part of the eastern overburden 

dump. The elevation at toe of the dump is 247 m and top of the dump is 495 m. The 

average height of the dump along the section from the toe is 248 m and overall slope 

angle is 170. The intermediate benches have bench angles ranging from 340-400. 

Except the intial bench at toe.  
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Figure 6.6:  H-H’ represents a section along left part of the eastern overburden dump 

 

5. Section I-I’  

Section along I-I’ represents a section along middle of the eastern overburden dump. 

The elevation at toe of the dump is 257 m and top of the dump is 495 m. The average 

height of the dump along the section from the toe is 238 m and overall slope angle is 

180. The intermediate benches have bench angles ranging from 340-450. Except the 

intial bench at toe 

 

Figure 6.7:  I-I’ represents a section along middle of the eastern overburden dump 
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Section along J-J’ represents a section along eastern overburden dump. The elevation 

at toe of the dump is 280 m and top of the dump is 499 m. The average height of the 

dump along the section from the toe is 220 m and overall slope angle is 230. The 

intermediate benches have bench angles ranging from 340-430.  

 

Figure 6.8:  J-J’ represents a section along eastern overburden dump 

7. Section K-K’ 

Section along K-K’ represents a section along western overburden dump. The 

elevation at toe of the dump is 320 m and top of the dump is 502 m. The average 

height of the dump along the section from the toe is 192 m and overall slope angle is 

240. The intermediate benches have bench angles ranging from 290-550. But one 

intermediate bench has a height of 82m placed at angle of 360 
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Figure 6.9:  K-K’ represents a section along western overburden dump 

8. Section L-L’ 

Section along L-L’ represents a section along western overburden dump. The 

elevation at toe of the dump is 304 m and top of the dump is 500 m. The average 

height of the dump along the section from the toe is 195 m and overall slope angle is 

330. The intermediate benches have bench angles ranging from 340-45l0. But one 

intermediate bench has a height of 100m placed at angle of 400 

 

Figure 6.10:  L-L’ represents a section along western overburden dump 
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9. Section M-M’ 

Section along M-M’ represents a section along western overburden dump. The 

elevation at toe of the dump is 275 m and top of the dump is 497 m. The average 

height of the dump along the section from the toe is 222 m and overall slope angle is 

210. The intermediate benches have bench angles ranging from 260-460.  

 

Figure 6.11:  M-M’ represents a section along western overburden dump 

10. Section O-O’ 

Section along O-O’’ represents a section along eastern overburden dump. The 

elevation at toe of the dump is 293 m and top of the dump is 495 m. The average 

height of the dump along the section from the toe is 202 m and overall slope angle is 

200. The intermediate benches have bench angles ranging from 300-330 

 

Figure 6.12:  O-O’’ represents a section along eastern overburden dump 
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11. Section N-N’ 

Section along N-N’ represents a section along eastern overburden dump. The 

elevation at toe of the dump is 280 m and top of the dump is 495 m. The average 

height of the dump along the section from the toe is 215 m and overall slope angle is 

190. The intermediate benches have bench angles ranging from 340-550 

 

Figure 6.13:  O-O’’ represents a section along eastern overburden dump 

 

12. Final stage Dump : Section 1-1 Along western dump  

The elevation at toe of the dump is 300 m and top of the dump is 540 m. The average 

height of the dump along the section from the toe is 240 m and overall slope angle is 

180. The intermediate benches have bench angle of 370 and bench height of 30m.  

 

Figure : 6.14: Final stage Dump : Section 1-1 Along western dump 

13.    Final stage Dump: Section 2-2 Along Eastern dump  
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The elevation at toe of the dump is 285 m and top of the dump is 530 m. The average 

height of the dump along the section from the toe is 245 m and overall slope angle is 

180. The intermediate benches have bench angle of 360 and bench height of 30m.  

 

Figure : 6.15: Final stage Dump : Section 1-1 Along Eastern dump 

14. Section C-C’ 

Section along C-C’ represents a profile along working benches at western quarry. The 

elevation at floor is 234 m and at the top is 407 m. The average height of the face 

along the section from the floor is 195 m and overall slope angle is 250. The 

intermediate benches have bench angles ranging from 490-690. The part of the profile 

near the floor is having a height of 45 m with an angle of 800. 

 

Figure 6.16:  C-C’ represents a profile along working benches at western quarry 
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15. Section D-D’ 

Section along D-D’ represents a profile along working benches at western quarry. The 

elevation at floor is 220 m and at the top is 458 m. The average height of the face 

along the section from the floor is 250 m and overall slope angle is 160. The 

intermediate benches have bench angles ranging from 540-670. The part of the profile 

towards the floor is having a height of 90 m with two benches. The with an individual 

bench angle of 750 and overall slope the particular section is 670. 

 

 

Figure 6.16:  D-D’ represents a profile along working benches at western quarry 

16. Section F-F’ 

Section along F-F’ represents a profile along working benches at eastern quarry. The 

elevation at floor is 243 m and at the top is 438 m. The average height of the face 

along the section from the floor is 224 m and overall slope angle is 160. The 

intermediate benches have bench angles ranging from 470-640. The part of the profile 

towards the floor is having a height of 48 m with two benches. The with an individual 

maximum bench angle of 770 and overall slope the particular section is 440. 
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Figure 6.17:  F-F’ represents a profile along working benches at eastern quarry 

17. Section G-G’ 

Section along G-G’ represents a profile along working benches at eastern quarry. The 

elevation at floor is 270 m and at the top is 474 m. The average height of the face 

along the section from the floor is 250 m and overall slope angle is 180. The 

intermediate benches have bench angles ranging from 470-650. The part of the profile 

towards the floor is having a height of 45 with bench angle of 770. 

 

Figure 6.18:  G-G’ represents a profile along working benches at eastern quarry 

18. Final stage pit slope  : along Eastern Section  

The particular profile indicates a final pit slope considered along the final stage quarry 

as proposed in approved PR.  The toe of the profile is having an RL of 215m and at 

the top the RL is 480m, there by the average height of the final pit slope along that 

section is 265m. the overall slope of the profile is 360 with individual bench angle of 

700 in OB. 

19. Final stage pit slope: along western Section  

The particular profile indicates a final pit slope considered along the final stage quarry 

as proposed in approved PR.  The toe of the profile is having an RL of 175m and at 

the top the RL is 400m, there by the average height of the final pit slope along that 

section is 220m. the overall slope of the profile is 360 with individual bench angle of 

700 
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6.2 CONCLUSIONS OF STABILITY ANALYSIS  

Table 6.1: Summary of analysis results  

S.No Section Description FoS 

(Dry condition) 

FoS ( with Phreatic 

surface ) 

Existing Internal OB DUMP –West  

1 Section A-A’ 1.37 1.37 

2 Section B-B’ 1.48 1.41 

3 Section E-E’ 1.32 1.26 

4 Section K-K’ 1.25 1.21 

5 Section L-L’ 1.02 0.95 

6 Section M-M’ 1.41 1.33 

Existing Internal Dump –East 

7 Section H-H’ 1.49 1.44 

8 Section I-I’ 1.45 1.42 

9 Section J-J’ 1.25 1.21 

10 Section O-O’ 1.35 1.33 

11 Section N-N’ 1.40 1.37 

Proposed Final Stage Dump  

12 Section 1-1’ along West  1.37 1.32 

13 Section 2-2’ along East  1.40 1.38 

Existing High Wall –West  

14 Section C-C’- Overall slope  1.54 1.50 

16 Section D-D’ Overall slope 1.07 1.06 

17 Section D-D’- Analysis for Intermediate 

Benches 

1.6  

Existing High Wall –East 

18 Section F-F’ 1.52 1.52 

19 Section G-G’ 1.73 1.68 

Proposed Final stage Pit slope 

20 Along East 1.48 1.37 

21 Along West  1.42 1.40 

 

For stability analysis of existing sections viz section of dump, highwall  , ultimate pit 

slope and  final stage dump plans sections (as indicated above in figure 6.19 & 6.20 ) 

are considered for modelling using SLIDE2 software as these appears to be critical by 

virtue of geometry of slope profile and consequence of failures.  
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All these sections are analysed for deterministic global minimum Factor of safety for 

dry condition and also with elevated phreatic surface condition for simulating rise in 

water table above ground level during monsoon or due to any hydrological conditions  

Out of these sections,  

i) Analysis for existing dump Section K-K’ along dump (west) results in a FoS 

of 1.25 for dry condition and 1.21 with phreatic surface respectively for given 

conditions.   

ii) Along existing dump section L-L’ Analysis along dump (west) results in a 

FoS of 1.02 for dry condition and 0.95 with phreatic surface respectively for 

given conditions.   

iii) Analysis for existing dump Section J-J’ along dump (East) results in a FoS 

of 1.25 for dry condition and 1.21 with phreatic surface respectively for given 

conditions.   

iv) Existing highwall section D-D’ along highwall (west) result in FoS of 1.07 

and 1.06 dry and phreatic surface conditions respectively  

The lesser FoS for profile along Section K-K’, could be due to an 83 m high single 

bench OB dump. The lesser FoS for profile along Section-L-L’, could be the approx. 

100 m high single bench with slope angle of around 40 degrees.  Along highwall 

section D-D’, the lesser FOS may be due to the part of profile towards the floor, which 

is having a height of 90 m with two benches. The with an individual bench angle of 750 

and overall slope the particular section is 670.The geometry of these sections should 

be modified to attain better safety.  

The remaining existing working sections in highwall and OB yields factor of safety 

more than 1.30 in all cases, which is required for temporary working slopes. This 

indicates these existing profiles along these sections appears to be safe for the given 

site conditions. 

Final batter sections along section east and west in PR as shown in figure 6.19 & 6.20 

are considered for stability analysis. Analysis for overall stability of sections results in 

FoS of 1.48 and 1.42 respectively and it is nearly 1.50 which is the stipulated FoS for 
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permeant slopes. Final batter slope along East  and west indicates that the slope 

profile along this is safe for the present given strata properties and slope conditions. 

However further detailed analysis in later stage of mining may be required to confirm 

the impact of water and with exact strength properties of depth wise start along final 

pit slope.  

Stability analysis for final stage external dump along section 1-1’ and 2-2’ along west 

and East dumps as per PR results in the FoS of 1.37 and 1.40  ( >1.3 but <1.5) which 

indicates the proposed external dumping appears safe for the given conditions. The 

final stage dump section as proposed in PR results in FoS of less than stipulated FoS 

(i.e 1.5) for permanent slopes. Better Drainage management and not allowing to 

accumulate water along with proper benching as proposed in PR may result in further 

stability.  

6.2.1 Geometry of the benches recommendations  

6.2.2 Ultimate Pit slope  

The overall slope angle of ultimate pit should be limited to 360- 380 as proposed in PR. 

The Elements of mining system have been determined in accordance with the 

parameters of excavation and transport equipment and the parameters of drilling and 

blasting (table 4.5). The main OB bench overlying Turra seam is to be removed by 

dragline system and proposed to be side cast in the decoaled cut. The OB from upper 

benches is being handled by Shovel-dumper system and accommodated over the 

dragline side cast spoil within the pit. The proposed ultimate pit slope section is shown 

below 
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Fig 6.21 Proposed Ultimate pit slope with various elements 

6.2.3 Overburden dumps 

The geometry for the benches is recommended as per the dump geometry proposed 

in the PR/Mining plan i.e  the Bench height of OB dumps formed by Shovel-Dumper 

system will be 30m and slope of individual dump benches will be 37o (equal to angle 

of natural repose of OB material). Width of berm between two adjacent benches will 

be 40m. Overall slope of dump works out to be 28o. 

While forming any new dumps or modifying the slope profile of existing dumps 

attention should be given to the CMR 2017 guidelines, which says any spoil bank 

exceeding 30 meter in height shall be benched so that no bench exceeds 30 meter in 

height and the overall slope shall not exceed 1 vertical to 1.5 horizontal. 

The below suggested typical profile as per CMR 2017 is to be followed for any new 

OB dumps that are being planned as well as it is to be adopted where ever it is 

practically possible along existing sections for any further dumping that may be 

planned or while modifying any existing dump sections. However, along sections of 

old and abandoned dumps where active dumping is not going or further dumping is 

not proposed or planned, the existing dump profile may be continued with imposing 

restrictions on movement of men and machinery by placing proper fence/signboards                                                                          
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Presence of water causes negative consequence towards pit stability. Garland drains 

are to be provided along crest side for smooth passage of water. Benches are to be 

properly graded to inhibit formation of sludge. Semi horizontal pipes may be inserted 

for draining out water wherever necessary. 

In the formation of external dumps, the slope profile, viz bench height and bench angle 

should be as indicated in PR/Mining Plan.  

In dragline mining, the toe of the dragline dump/coal barrier is generally at a distance 

equivalent to the cut width of the dragline bench. Permission/exemption, if required 

may have to be taken as per the requirement of mine.  

As the rehandled dumps are comparatively newer and of less height, strict measures 

should be taken so as to maintain tier system of dumping, where each tier should not 

exceed a height of 30 meters. 

Placement of the materials in the dump in accordance with the planned development 

and operating plans, including lift height and location. 

A dedicated geotechnical cell should be formed at project level which should 

undertake frequent visual inspection and all the relevant information should be 

recorded.  

RL measurement of monitoring stations should be thoroughly carried out. The 

monitoring work is to be supervised and verified by a senior survey officer. 

Visual inspection of any cracks should be done diligently. Widening of cracks should 

be measured by crack meters and recorded regularly. 

For continuous monitoring of slope movement installation of Slope Stability Radar may 

be considered. Today almost all SSR are equipped with mechanisation to provide 

early warning signals about approaching failure. 

6.4 LIMITATIONS OF THE STABILITY ANALYSIS  

 Soil/OB is a very complex material. In nature, heterogeneous type of soil is 

found which has different properties at different depth and places. 

 Accurate soil/OB properties cannot be derived in laboratory by merely testing 

few samples, because no theory can exactly simulate the field conditions. 
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 It is very difficult to take the soil/OB sample from the deep inside the OB dump 

and measures were taken to collect the representative samples as per IS 

codes. 

 Judicious judgement based on combination of theory and practical experience 

from the past studies help to arrive at the necessary assumptions for the study. 

 In geotechnical engineering field there are many uncertain factors which govern 

the stability analysis which depends on the assumptions made for the study. As 

a result, factor of safety determined may vary to some extent from study to 

study. In the study, all normal failure conditions are checked for determination 

of  FoS with the best possible assumptions and judgment 

6.4.1 Disclaimer 

This scientific study is based on the data and information available at the time of 

the study, as well as on certain assumptions and models used in the analysis. The 

study may not have been able to fully account for the inherent variability and 

uncertainties associated with geological and mining conditions, as well as for the 

limitations of the data and the analysis methods used. Therefore, the study results 

and recommendations should be considered as estimates and subject to some 

degree of uncertainty. The actual conditions at the coal mine may differ from those 

assumed in the study, and unexpected events or changes in mining operations 

may impact the reliability and validity of the study results. 

In summary, this study provides a preliminary assessment of the geological and 

mining conditions at the coal mine and recommends design measures and 

strategies based on the available information and analysis methods. However, it is 

subject to the inherent uncertainties and variability associated with geotechnical 

work and should be considered in conjunction with other available information and 

professional judgment. 

Neither CMPDI nor any of its employees makes any warranty, express or implied 

or assume any legal liability or responsibility for the accuracy, completeness or use 

of the result of such information, product or process in the report. 
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Slope Analysis Models and Results: The detailed slope stability models developed 

by SLIDE2  by LEM usining steady state ground water FEM for existing sections and 

ultimate pit and dump slopes (As indicated in section 6.2 above) are presented below 

as Annexure-1 
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180,... . ,, 

"-f: "°1/SGll;/mVJft~I D1H1lf,ilt-H/ \\ ~ ,t 

fe, 

GNii-11' Mlal'laJ~r/ttOD ~bx.v.) 
Noi,l\l!ffl C.oati,elds Limited 

Ref: 

1. i..ttwr Mo JD0/11/Ha. d■lff 24/44/1024 rn,m 10a. 
2. MOM n.nct ~ .IUM• 2Dt4 an nM I. Autatmllc" 

r,lonht ( 1Hllltkl1 Uia.lllPtl' 
~A, ;litl.Blic1lru ,r,th1"'3■\' ! 

Ill 1111'1lifl1ruH1,ii-l ladl.a L ◄n1l'l•rlil 

H ll P Ii IN••H~l[I~ 

3.. e-<>f8ti Jll11 No• Mli/SGR/MMD/510H/XTMGRUNDlEiEL ('Comp,v.ter No 1.49S(Qol) 

Dear s.ir. 

A tri l"\ln lo eiiplore ttie poS'S!l llty or min~ ll:ttJG;t ·~111 tiSO il'I lhl!dill .i111r;I AM!irir~ m«v be iti~ted, t,;i 
v@r1fy th!! ~iUii:in t lllr;i(lnq illOO fuel economv be-11tefits clalmel!I by M/s IOCL 

~•Jlim.tlve al]prnval jNrn.e ill 11 Compuce-r no !4$S034J bv the ID.rfflOr (T~h:ri'l ii;al / O,Pe■c1cioo.~ 

l'iaJ al$Q t)irir,_,. i!'l~i;tied 

1Copyt 

• TS to 0 f [OI., NCl 
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A11 •so~ t(l(H, r.so~ 1-41)111 & OHSA~~ 1,110 'I Cffl~ lid COOIP.!!t 

~ ffi4ft\tfl •4,"'11o1i111ffi-◄.s+·tl, Pv@i.. Rl1Ul..ft, 1'".11., •ftir 11qult,' J'Oit-- Si~ruali Cr:1llicry. Dlfft,.. S.iri,gn•uJi1. 11<1.r . ra~~ lt6tl&9 

no11t & Fu: ~l (!lJl • t:ntlll l &1•11:.1.1':CY.Dtl[&ca.rJl iru!in.111 ""~~lt~: W'li'lir',llf l.1':il,ifi 

NCL{SGJU./HQ/EXC...--V-DEPT IH-35 b 

To 
M/s Komatsu India Private Limited 

Plot No. A-t, Sipcot Industrial P.ark 

Growth Centre, Or.agadam, Thennen {V:IJa), 

Kanchipur.mi, Tamilnadu- ·531604 

Dat-e: 06.oB.2024 

RmJdl: la1.asokansumanga1a@g]obaLkomatsu.i Manish.Jhamb@l.arsentoubro.com~ 
prajeeshchandra@Ln:lecc.com 

Sub: Exploring the possibility ol CNG/LNG/ &ectrica] batt,ecy Drtve-n 100 Ton / 

190 Ton Bear Dumpers for transportation of Coal/Overburden at NCL. 

Dear Sjr, 

NCL is exploring the possJbillty of acquiring CNG/LNG/Ele.ct.rlc Ratt~•-Driven 100 

Ton/ 19.a Ton R.~iir Dumpers for I.he tran~rtation of coal anc'.11 overburden at Northern 

Coa.lfit.!IL'.ls l..irnitecl (NCL) . Ad.op.tins mo11e sustainable p ractices in i:omplhuu:e oif 

t:nvironment. NCt is exploring th avad..labllicy Md. fuas1'bility or these .DU!lnpers. 

Spectficalliy, NCL is mtere-Stcd in understanding whelhcr ycmr company currcn11.Jy 
manufacltlres gr is planning to manufacture of CNC/LNG/filectricaJ battery Oriven 
IJumper-s for transport:.a.tJon of CoaJ/Overburd~. 

rn view of aboV(!, it is requested to provide the infonnat[on of CNG/ LNG/Eiectrlcal battery 

Driv,en mo TO\lli / 190 Ton R!!'.ar Dumpe.rs for transportation o f Coal / Ovctlr.iutden being 

manufa.\,u·(!d / proposed to b~ marmfacrured at your compaily. 

G~ Regards., 

I 

Genera.I Manager (IDtcv)/ HOD 

Ii f:l.15.l ~ti ih ~t..~/Ur&.-1,ia l (mi. <fr .(!'ii") 

For kind information- D.T. (0), NCL q~ 
Copy to: 1 . GLM (CP),, NCl, G.M. [R&.0)1 NCL, Ci..M. (Environment), NCL 

2.Ar a G .M- Khaclia Project 

3. M/s Lmrsen & Toubro Limited, Mining Machinery, # 32, Shivaji Marg, New 
Delhi-110015 
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l\'ortherll Coalfields Limited 

llni:r111tna Comp.11n. 

ub id.tar} of oal Jndl11 Limited 

f"~ U 101011\tPIH:S :.0l003 I 6CJ 
All ISO. 900 I. I. 0 : 14001 & 01 &A : I Oill Co:-ttiliifd Com illll¥ 

'lnl'- ·~~ aft ..,)fi)i41 tt ~ -~i <hfL .q-:v., ~ ~ Po.st• Sin1ra11 II ( '.n4Jk rY1 Uun - Sm1:ra11II, l\U, PEl"i-i0!6!189 
Pho~ & F:!ll:t: CHllll lSW k. tm•I; E'n~xcv.nc~aalili,lui in 111, tlJ lt.;! ; www.nddlLln 

NCL/SGRL/HQ/E'.XCV-DEPT/ H -_3_s t· 

To 
M/ s BEML Limited 
23/1, .l' Main Road 
Sampangiram Nagar (S.R.Nagar) 
Bengalun.1, Karnataka-56 0 0,27 

Dale: o6.08.:io24 

Email: rnmd@beml.co.in; mtt@beml.oo.in; nn. singra.uli@be.ml .co. in 

S-ub; Exploring the p055ibility ,of CNG/1,NG/Elertrical battery Dri,v-en tOO· T,on / 1.90 
Ton Rear DUmpers for transportation of coal/ OveTburden at N CL.. 
Dear Sir, 

NCL is explorh1g the possibility of acquiring CNG/LNG/Electric Battery-Driven 100 
Ton / 1510 Ton a.ear Dumpers for th transportatioo of coal and overburden at North~ 
Coalfields Limited (NCI.). Adopting more sustainable. practices ln compliance of 
environment, NCLis exploring the availability and feasibility of lhcse llumpe:rs. 

Spcdfically, NCl ii; interested in I.IIlder.staru:Ung whether your co:mpany c:drrcntly 
manufactures or is planning to manufacture of C'NC/ LNG/ElectrlcaJ battery Driven 
Dumpers for b"ansportation of coal/Over-burden. 

In vtew of' above, it Is requested lo provide the information of CNG/L~G/Electrical bant!ry 
Driven 100 Ton / 190 Ton Rear Dumpers fot transportation ot Coal / Overburden being 
manufaured I proposed to bo manufactured at your company. n . < • ,(\-; 

Regards, \ d ~ / 

For kind information- D.T.{0), NCL 
Copy to; 

• 

General Manager tExcv)/HOO 

~~ii-t) (1"J.'l1'\ . l!i'II) 

1. G.M {CP),NC~ G.M . ( R&D),NCL, G,M. (Environment},NCL 
2.. Area G.M- Khadia Project 
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ilf«~&1'1ia~~e Rt\Ttu I [j wt iJ ·o,rthern CoalfieJd! Lin1ited (ftl f■l (i:i ~ .. .:...~i 11!1111~ .. 1■. ~ .. llffii-11!11!11• MininL1U11 , om,p:111 
(. ~ ~f?m ~ ~...,. L-~~..J-ait-111---ill•-• A ubsidbury of Coal l ndm:a Limited 

GM iii\1 ~ ii I •I, ·~ tft t('ijj 4I&Q l·ff q / Exnvalion Dcpo rtmc ht. C I , HQ 
Cl - lDI DlMP l9-IISCOHIU1160 

1\11 rso~ 9001:, 150: 1-tto] & Olli : i300 t Cmincd o pan 
ft-~ ~f:ri16. ·~ ftt-4(~. ff.'ll~ ~ ~lltllllih' Pilll ~l~JlY!l•U Colliery. Dlstt- :,J11gn11II, !fl,P. l'liS~MiRM 

Piwl!hl & Fa.xi 0781}5-l5'UI, l'fll:all: Jlll'IC.(tY.Dcl@cou[ ,ni.111.ln wrbdtr: ~...,.,..,1KJcll.ln 

NCL/SGRL/HQ/EXCV-DEPT/ t/~3.5..3 
To 

Date; 06.08.2024 

M/s Tata Hitachi Construction Machinery Company Private Umited 
Jubilee Building, 45 Museum Road 
Bcngaluru, Karnataka-560025 
Email: RishL R aj@tatahltachi.oo.in 

Sub: Exploring the· poss1bllity of CNG/ LNG/Electrical battery Driven 100 nm / 
190 Ton 1le8r Dumpers for ttanspo:rtation of CoaJ/OV:eJrburd en. at NCL. 

Dear Sir, 
.NCL is exploring ·ttie poss bility of a.cqwing CNG/LNG/E.lertric Ba.ttery-Oriven 100 

Ton / 190 Ton Rear Dumpers tor the transportation Qf coal a:nd overburden ~t Northern 
Coalfields Limited ( CL). Adopting more sustainable practices in compliaru:c o 
envir-onment, NCL is exploring the availability and feasibility of lh.ese DUmpers. 

Specifically, NC is Interested In understandhlS whether your company currently 
manufactur,c.-s or ls planning to marmfactllre of CNG/LNC/Electtii;:al battery Oriven 
Dumpers for transportation of Coal/ Overburden. 

In View of above, it is requc!Sted to prOVide the lnforma.t3on of CNG/LNO/Electrlcal battery 
Driven 100 Ton / 19 o Ton R!:-ar Dumpers for ttansport:ation of CoaJ/OVerburden being 
manuf aur,ed / proposed to be manufactured at yo · r company. 

Regards, 

I 

For kind information- D.T. (O)J NCL 

General anager ( xcv)/HOO 

~~/~3,&ifi\l) ('Cfa1.:di' -~ 

~~ 
Copy to: 1. G. M {CP), NCL~ G.M. (R&D), NCL, G.M~ (Environment), CL 

2.Area G.M- Khadia Projea 
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er - UllH lll-"'tPUHSGOHJO}HII) 

Ain ·tso: ,9001 , 1s0: ueo 1 & m 1;sAs: 1 BOD I C L•111i liird en1111111.J1,y 

iflR, ~ ~ . ~ . ffl-•l•~ofl. W.W., fllTr 4161i!O.' f"otl1- SIJ!~'II Colllt f~, I> II• im1ra11li, M.P. :PTN..11 '1tl8Cl 
1111>0,r & Fa:11; 07IOS-l.:!ill,2J I. •emlllil: l!JllCl!C-V .ncl(:1$Mllfldi:1 ln 'l'~btiti! • "''Ww.ndcili11 

NCL/SGRL/HQ/EXCV-DEPT/H -354 

TO 

M/ s OJSC '"BELAZ" 

Management Company of Holding "BEIAZ-HOLDlNG,. 

Republic of Belarus 

Date: 06.08.2024 

IEmail: export@bel~.minsk.by; import@belaz.minsk.by; j vgokal@vsnl.com 

Sub: 'l'!xplorln:g the _possibility of CNG/U.G/S•ecttical battery Driven too Ton / 

190 "l'on Item- Dumpers for transportation of Coal./OVer"bunten at NCL. 

Dear Sir, 

NCL is exploring the possibility of acquiring CNC~/ 1 G/Electric Battery-Driven :mo 

Ton/ 190 Tan 'R~ Dumpers for Ebe tran.sportation of t:oal m d ,overburden at Northern 
Coalfields Limited (NCL). Adopting more sustainable practk~i; in compliance of 

environment. NCL s exploring the availability and f,ca:.,;ibil it:y of these Dumpers. 
' ' 

Spec:lfje.illly, CL is interested in understanding whctller your company Cl,!:Tiently 

mat1ufatl1i1J1~ or ts plamting: to maoufacrure of CNG/LNG/Electrlcal battery Driven 
Dumpers ;t:or n ansporrauon ,of C.oal/Overburdcn. 

tn view- of above, it is reguest·ed to provide t:hc inf ormatiori of o;G/ LNC/El€.:!(ltic:al battery 

Dr.iiVl!.tL 100 Ton / 190 Ton ar:ar Dumpers for transportattun □f Co<!il / Overburden be.iftt: 

manufaured / pt"'Oposecl lo be rnanufactur,ed at your cornp.u,y. 

Regards, 

I 

For kind infonuation- D. T. (0) 1, NCL 

Copy 'Lo ; l . G . .M (CP) ,, NCL, G.M. (R&D); NCL, G.M. (J£nvi:ronment )
1 

NCL 

2,Area G. M- Khadia Proj ect 

3.M/sJ.V. Gokal & Co. P rivate LimitedJ MumbaJ 
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Environment Khadia <environmentkhadia@gmail.com>

Approval Request-New Unit Connectivity-Mining-KHADIA PROJECT NORTHERN
COALFIELDS LIMITED-Uttar Pradesh-Reg.
RTDMS Connectivity <rtdmsapproval1.cpcb@gov.in> Fri, Dec 13, 2024 at 5:43 PM
To: environmentkhadia <environmentkhadia@gmail.com>
Cc: Archit Uprit <archituprit.cpcb@nic.in>, B Vinod Babu <itdiv.cpcb@gov.in>, "rajasekar.r"
<rajasekar.r@rockwellautomation.com>, connect <connect@enggenv.com>, "cgm.khd" <cgm.khd@gmail.com>,
sominingkhdpro <sominingkhdpro@gmail.com>, Sanjeev kumar <gmenv.ncl@coalindia.in>, B Vinod Babu
<itdiv.cpcb@nic.in>, arpitnanavati <arpitnanavati@dcmshriram.com>, Anurag Sharma <anurag.cpcb@gov.in>, KRISHAN
DEV <kd.cpcb@gov.in>, NEHA SINGH <neha.cpcb@gov.in>

Sir/Ma'am,

PFA provisional connectivity sheet of M/s KHADIA PROJECT NORTHERN COALFIELDS LIMITED, UP. The
connectivity is provisional but subjected to Future review of measurement principles used in the device and/or
device capability, by any CPCB Division, and any corrective action including direction for replacement of these
devices if found unsuitable.

Note: The unit/Station has been integrated with RTDMS Portal, kindly update the industry code in CPCB
Registration portal.

Thanks & Regards

IT Division
Central Pollution Control Board
Delhi

---- On Mon, 25 Nov 2024 17:56:22 +0530 <environmentkhadia@gmail.com> wrote ---

[Quoted text hidden]

2/13/25, 1:55 PM Gmail - Approval Request-New Unit Connectivity-Mining-KHADIA PROJECT NORTHERN COALFIELDS LIMITED-Uttar Prade…

https://mail.google.com/mail/u/0/?ik=a3e019fc05&view=pt&search=all&permmsgid=msg-f:1818327296016148049&simpl=msg-f:18183272960161… 1/1

185

Gmail 
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NCL Khadia Project,Shaktinagar Delay

Quick Range

1 Day 3 Days 7 Days 30 Days

From Date *

1/14/2025, 1:59 PM

To Date *

1/20/2025, 1:59 PM

Station

ETP_of_Khadia_Project

Frequency

15 Minutes

table View

Fetch

Average Report  Print  Excel  Pdf  

Calibration Expected Calibration Span

Error Faulty

Invalid Maintenance

Negative Out of Range

Raw Validated

Zero Calibration Estimates

Corrected Drift

Failure Correct

Non-obtained warning

Anomaly Out of Field

Time Stamp BOD (mg/l) COD (mg/l) TSS (mg/l) pH (pH) Chloride (m

Time Stamp BOD (mg/l) COD (mg/l) TSS (mg/l) pH (pH) +4



Search...

2025-01-14 13:45 14.36 225.57 169.16 6.97 0.36

2025-01-14 14:00 14.31 224.58 168.42 7.03 0.08

2025-01-14 14:15 0.00 0.00 0.00 0.00 0.00

2025-01-14 14:30 14.10 221.32 165.97 7.10 0.23

2025 01 14 14:45 14 17 222 33 166 75 6 92 0 14

 Reports

2/13/25, 2:00 PM MPPCB

https://esc.mp.gov.in/#/landing/industryReports/HourlyAverageReport 1/1

186
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66       THE   GAZETTE   OF  INDIA : EXTRAORDINARY              [PART II—SEC. 3(i)] 
 

37. Hazardous waste treatment processes, e.g. 
pre-processing, incineration and 
concentration 

37.1 Sludge from wet scrubbers  
37.2 Ash from incinerator and flue gas cleaning residue  
37.3 Concentration or evaporation residues  

38. Chemical processing of Ores containing 
heavy metals such as Chromium, 
Manganese, Nickel, Cadmium etc. 

38.1 Process residues 
38.2 Spent acid 

 
* The inclusion of wastes contained in this Schedule does not preclude the use of Schedule II to demonstrate that 
the waste is not hazardous. In case of dispute, the matter would be referred to the Technical Review Committee 
constituted by Ministry of Environment, Forest and Climate Change. 
 
Note: The high volume low effect wastes such as fly ash, Phosphogypsum, red mud, jarosite,  Slags from 
pyrometallurgical operations, mine tailings and ore beneficiation rejects are excluded from the category of hazardous 
wastes. Separate guidelines on the management of these wastes shall be issued by Central Pollution Control Board. 

SCHEDULE II 
[See rule 3 (1) (17) (ii)] 

List of waste constituents with concentration limits 
 

Class A: Based on leachable concentration limits [Toxicity Characteristic Leaching  
       Procedure (TCLP) or Soluble Threshold Limit Concentration (STLC)] 

Class Constituents Concentration in 
mg/l 

(1) (2) (3) 
A1 Arsenic  5.0 
A2 Barium  100.0 
A3 Cadmium 1.0 
A4 Chromium and/or Chromium (III) 

compounds 
5.0 

A5 Lead 5.0 
A6 Manganese 10.0 
A7 Mercury  0.2 
A8 Selenium  1.0 
A9 Silver  5.0 
A10 Ammonia 50* 
A11 Cyanide 20* 
A12 Nitrate (as nitrate-nitrogen) 1000.0 
A13 Sulphide (as H2S) 5.0 
A14 1,1-Dichloroethylene 0.7 
A15 1,2-Dichloroethane 0.5 
A16 1,4-Dichlorobenzene 7.5 
A17 2,4,5-Trichlorophenol 400.0 
A18 2,4,6-Trichlorophenol 2.0 
A19 2,4-Dinitrotoluene 0.13 
A20 Benzene  0.5 
A21 Benzo (a) Pyrene 0.001 
A22 Bromodicholromethane 6.0 
A23 Bromoform 10.0 
A24 Carbon tetrachloride 0.5 
A25 Chlorobenzene 100.0 
A26 Chloroform  6.0 
A27 Cresol (ortho+ meta+ para) 200.0 
A28 Dibromochloromethane 10.0 
A29 Hexachlorobenzene 0.13 
A30 Hexachlorobutadiene 0.5 
A31 Hexachloroethane 3.0 
A32 Methyl ethyl ketone  200.0 
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A33 Naphthalene 5.0 
A34 Nitrobenzene 2.0 
A35 Pentachlorophenol 100.0 
A36 Pyridine   5.0 
A37 Tetrachloroethylene 0.7 
A38 Trichloroethylene 0.5 
A39 Vinyl chloride 0.2 
A40 2,4,5-TP (Silvex) 1.0 
A41 2,4-Dichlorophenoxyacetic acid 10.0 
A42 Alachlor 2.0 
A43 Alpha HCH 0.001 
A44 Atrazine 0.2 
A45 Beta HCH 0.004 
A46 Butachlor 12.5 
A47 Chlordane  0.03 
A48 Chlorpyriphos 9.0 
A49 Delta HCH 0.004 
A50 Endosulfan (alpha+ beta+ sulphate) 0.04 
A51 Endrin 0.02 
A52 Ethion 0.3 
A53 Heptachlor (& its Epoxide) 0.008 
A54 Isoproturon 0.9 
A55 Lindane 0.4 
A56 Malathion 19 
A57 Methoxychlor 10 
A58 Methyl parathion 0.7 
A59 Monocrotophos 0.1 
A60 Phorate 0.2 
A61 Toxaphene 0.5 
A62 Antimony  15 
A63 Beryllium 0.75 
A64 Chromium (VI) 5.0 
A65 Cobalt 80.0 
A66 Copper  25.0 
A67 Molybdenum 350 
A68 Nickel 20.0 
A69 Thallium 7.0 
A70 Vanadium 24.0 

A71 Zinc 250 
A72 Fluoride 180.0 
A73 Aldrin 0.14 
A74 Dichlorodiphenyltrichloroethane (DDT), 

Dichlorodiphenyldichloroethylene  (DDE), 
Dichlorodiphenyldichloroethane     (DDD) 

0.1 

A75 Dieldrin 0.8 
A76 Kepone 2.1 
A77 Mirex 2.1 
A78 Polychlorinated biphenyls  5.0 
A79 Dioxin (2,3,7,8-TCDD) 0.001 

 

Class B: Based on Total Threshold Limit Concentration (TTLC) 

Class Constituent Concentration in 
mg/kg 

(1) (2) (3) 
B1 Asbestos   

 
10000 

B2 Total  Petroleum Hydrocarbons (TPH) 
(C5 - C36) 

5,000 
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68       THE   GAZETTE   OF  INDIA : EXTRAORDINARY              [PART II—SEC. 3(i)] 
 

Note:  
 
(1) The testing method for list of constituents at A1 to A61 in Class-A, shall be based on Toxicity 

Characteristic Leaching Procedure (TCLP) and for extraction of leachable constituents, USEPA Test 
Method 1311 shall be used. 

(2) The testing method for list of constituents at A62 to A79 in Class- A, shall be based on Soluble 
Threshold Limit Concentration (STLC) and Waste Extraction Test (WET) Procedure given in 
Appendix II of section 66261 of Title 22 of California Code regulation (CCR) shall be used.  

(3) In case of ammonia (A10), cyanide (A11) and chromium VI (A64), extractions shall be conducted 
using distilled water in place of the leaching media specified in the TCLP/STLC procedures.  

(4) A summary of above specified leaching/extraction procedures is included in manual for 
characterization and analysis of hazardous waste published by Central Pollution Control Board and in 
case the method is not covered in the said manual, suitable reference method may be adopted for the 
measurement. 

(5) In case of asbestos, the specified concentration limits apply only if the substances are in a friable, 
powdered or finely divided state. 

(6) The hazardous constituents to be analyzed in the waste shall be relevant to the nature of the industry 
and the materials used in the process. 

Wastes which contain any of the constituents listed below shall be considered as hazardous, provided they exhibit the 
characteristics listed in Class-C of this Schedule : 

 

1.  Acid Amides 
2.  Acid anhydrides 
3.  Amines 
4.  Anthracene 
5.  Aromatic compounds other than those listed in Class A 
6.  Bromates, (hypo-bromites) 
7.  Chlorates (hypo-chlorites) 
8.  Carbonyls 
9.  Ferro-silicate and alloys 
10.  Halogen- containing compounds which produce acidic vapours on 

contact with humid air or water e.g. silicon tetrachloride, aluminum 
chloride, titanium tetrachloride 

11.  Halogen- silanes 
12.  Halogenated Aliphatic Compounds 
13.  Hydrazine (s) 
14.  Hydrides 
15.  Inorganic Acids 
16.  Inorganic Peroxides 
17.  Inorganic Tin Compounds 
18.  Iodates 
19.  (Iso- and thio-) Cyanates 
20.  Manganese-silicate 
21.  Mercaptans 
22.  Metal Carbonyls 
23.  Metal hydrogen sulphates 
24.  Nitrides 
25.  Nitriles 
26.  Organic azo and azooxy Compounds 
27.  Organic Peroxides 
28.  Organic Oxygen Compounds 
29.  Organic Sulphur Compounds 
30.  Organo- Tin Compounds 
31.  Organo nitro- and nitroso compounds 
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32.  Oxides and hydroxides except those of hydrogen, carbon, silicon, 
iron, aluminum, titanium, manganese, magnesium, calcium 

33.  Phenanthrene 
34.  Phenolic Compounds 
35.  Phosphate compounds except phosphates of aluminum, calcium and 

iron 
36.  Salts of pre-acids 
37.  Total Sulphur 
38.  Tungsten Compounds 
39.  Tellurium and tellurium compounds 
40.  White and Red Phosphorus 
41.  2-Acetylaminofluorene 

42.  4-Aminodiphenyl 

43.  Benzidine and its salts 
44.  Bis (Chloromethyl) ether 
45.  Methyl chloromethyl ether 
46.  1,2-Dibromo-3-chloropropane 
47.  3,3'-Dichlorobenzidine and its salts 
48.  4-Dimethylaminoazobenzene 
49.  4-Nitrobiphenyl 
50.  Beta-Propiolactone 

 

CLASS  C : Based on hazardous Characteristics 
 
Apart from the concentration limit given above, the substances or wastes shall be classified as hazardous waste if it 
exhibits any of the following characteristics due to the presence of any hazardous constituents:  
 
Class C1: Flammable- A waste exhibits the characteristic of flammability or ignitability if a representative sample 
of the waste has any of the following properties, namely:- 
 

(i) flammable liquids, or mixture of liquids, or liquids containing solids in solution or suspension (for example, 
paints, varnishes, lacquers, etc; but not including substances or wastes otherwise classified on account of 
their dangerous characteristics), which give off a flammable vapour at temperature less than 60°C. This 
flash point shall be measured as per ASTM D 93-79 closed-cup test method or as determined by an 
equivalent test method published by Central Pollution Control Board; 

(ii)  it is not a liquid and is capable, under standard temperature and pressure, of causing fire through friction, 
absorption of moisture or spontaneous chemical changes and, when ignited, burns vigorously and 
persistently creating a hazard; 

(iii)  it is an ignitable compressed gas; 
(iv) It is an oxidizer and for the purposes of characterisation is a substance such as a chlorate, permanganate, 

inorganic peroxide, or a nitrate, that yields oxygen readily to stimulate the combustion of organic matter. 
 

Class C2: Corrosive- A waste exhibits the characteristic of corrosivity if a representative sample of the waste has 
either of the following properties, namely:- 
 

(i) it is aqueous and has a pH less than or equal to 2 or greater than or equal to 12.5; 
(ii)  it is a liquid and corrodes steel (SAE 1020) at a rate greater than 6.35 mm per year at a test temperature of 

55 °C;  
(iii)   it is not aqueous and, when mixed with an equivalent weight of water, produces a solution having a pH less 

than or equal to 2 or greater than or equal to 12.5; 
(iv) it is not a liquid and, when mixed with an equivalent weight of water, produces a liquid that corrodes steel 

(SAE1020) at a rate greater than 6.35 mm per year at a test temperature of 55 °C.  
Note: 
For the purpose of determining the corrosivity, the Bureau of Indian Standard 9040 C method for pH 
determination, NACE TM 01 69 : Laboratory Corrosion Testing of Metals and  EPA 1110A method for 
corrosivity towards steel (SAE1020) to establish the corrosivity characteristics shall be adopted. 
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Class C3: Reactive or explosive- A waste exhibits the characteristic of reactivity if a representative sample of the 
waste it has any of the following properties, namely:- 
 

(i)  it is normally unstable and readily undergoes violent change without detonating; 

(ii)   it reacts violently with water or forms potentially explosive mixtures with water; 

(iii)   when mixed with water, it generates toxic gases, vapours or fumes in a quantity sufficient to present a 
danger to human health or the environment; 

(iv)  it is a cyanide or sulphide bearing waste which, when exposed to pH conditions between 2 and 12.5, can 
generate toxic gases, vapours or fumes in a quantity sufficient to present a danger to human health or the 
environmental; 

(v)  it is capable of detonation or explosive reaction if it is subjected to a strong initiating source or if heated 
under confinement; 

(vi)  it is readily capable of detonation or explosive decomposition or reaction at standard temperature and 
pressure; 

(vii)   it is a forbidden explosive. 
 
Class C4:  Toxic- A waste exhibits the characteristic of toxicity, if, :- 
 

(i) the concentration of the waste constituents listed in Class A and B (of this schedule) are equal to or more 
than the permissible limits prescribed therein; 

(ii)  it has an acute oral LD50 less than 2,500 milligrams per kilogram; 

(iii)  it has an acute dermal LD50 less than 4,300 milligrams per kilogram; 

(iv) it has an acute inhalation LC50 less than 10,000 parts per million as a gas or vapour; 

(v) it has acute aquatic toxicity with 50% mortality within 96 hours for zebra fish (Brachidanio rerio) at a 
concentration of 500 milligrams per litre in dilution water and test conditions as specified in BIS test 
method 6582 – 2001.  

(vi) it has been shown through experience or by any standard reference test- method to pose a hazard to human 
health or environment because of its carcinogenicity, mutagenecity, endocrine disruptivity,  acute toxicity, 
chronic toxicity, bio-accumulative properties or persistence in the environment. 
 

Class C5: Substances or Wastes liable to spontaneous combustion - Substances or Wastes which are liable to 
spontaneous heating under normal conditions encountered in transport, or to heating up on contact with air, and being 
then liable to catch fire. 
 
Class C6: Substances or Wastes which, in contact with water emit flammable gases- Substances or Wastes which, 
by interaction with water, are liable to become spontaneously flammable or to give off flammable gases in dangerous 
quantities.  
 
Class C7: Oxidizing - Substances or Wastes which, while in themselves not necessarily combustible, may, generally by 
yielding oxygen cause, or contribute to, the combustion of other materials.  
 
Class C8: Organic Peroxides - Organic substances or Wastes which contain the bivalent O−O structure, which may 
undergo exothermic self-accelerating decomposition. 
 
Class C9: Poisons (acute) - Substances or Wastes liable either to cause death or serious injury or to harm human 
health if swallowed or inhaled or by skin contact. 
 
Class C10: Infectious substances - Substances or Wastes containing viable micro-organisms or their toxins which are 
known or suspected to cause disease in animals or humans.  
 
Class C11: Liberation of toxic gases in contact with air or water - Substances or Wastes which, by interaction with 
air or water, are liable to give off toxic gases in dangerous quantities.  
 
Class C12: Eco-toxic- Substances or Wastes which if released, present or may present immediate or delayed adverse 
impacts to the environment by means of bioaccumulation or toxic effects upon biotic systems or both.   
 
Class C13: Capable, by any means, after disposal, of yielding another material, e.g., leachate, which possesses any of 
the characteristics listed above.  
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To. 

'~ . . 

f i, ,., 
.,~_fr A 

~~~~~~ · . ~ .,, 

Mr . .IL . Pru cy 
Genera] 'ti. 1anagcr 
khad ia Project 
North~m Coal Fit:ld Led, 
P .0 - S-aktinagar 
DL>t - Sa~l':hcdm - 231 :!~2 

1l h:<'fl-4 iJtb'ii fi\qft-~ r:, 
INDIAN INSTITUlE OF TECHNOlOGY 

(cBt~fi ~ ftr~~&iii'Q) 
{BAN.A.RAS HINDU UNIVlRSJ1YJ ~ '~l.!l~cn ~ f!d' !1f ffl~fcl5\" Pcf.atr:Jr DF.PAR.TM~NT F OE. flC LE GJ, [Bk.fll.tC TEC'HNOLOGy (~tftl.:rct ~ tTti ei NI l!I' ~ •~ ~•ir.r,) 

4CCNTIIG Of Ao,·.tntto Stu ll¥&, 05T Dtl',iirrum11 Uttlllll FI;T"j ~~~ - Z-t90~J V rana9i . 22 lOOS 
Date: November 23, 2017 

Jo 

I Dear ~ir, 

rn referen01;: to _your letter. o . .KHS , tiDlSa.mp1ing/ 1il38f da1ed 02.0510li, the test report of your sample .submitted ~nd colle<:tcd by you are as under: 

EPT Pb pm} I Hg (J,pm}A, (ppm)! Cd {ppm) _Ii (ppm) 

1 

Co (pJHn ludge 
SJ.mplc: \ 
KH LT l .~ I I I O.~ J__ 00 4. 11 r o.01~ 0_0 ______ _ 

1A.S.K. Sinha)­
La b•ltltharge 

H~ drogc11 J:;ne.rgy I ab 
a, t 1s;a,,. ••• r. 

~ 
I II, ' I [ h u-u 

ug , 

• !'I 

Forwarded 

--1~1-.t~ 
t k;:i,I r-f LI,~ Dt p:mnt('m 

t. rr,,,rt-r.., 
11'11 :f l :-,1flf"'.J" l 

r"r'l!'III cdC 
~r ~" 
•t I• · 

~ii.Ill (il',u,.., )= ('r:,1 t-1.1~"4~-~Jlj.3-00_. Em:Jft : h-...~ ch?~1tbhu ac 1n 
~ r,,I.' 2311:IOi:r' 670'.:!o:-9 6i'Oi 0:'4 
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Environment Khadia <environmentkhadia@gmail.com>

Testing of ETP Sludge
Environment Khadia <environmentkhadia@gmail.com> Mon, Jan 27, 2025 at 7:16 PM
To: director@iitism.ac.in
Cc: staff officer mining khadia project <sominingkhdpro@gmail.com>, Cgm Khadia <cgm.khd@gmail.com>

Dear Sir,

Khadia Opencast Project is an opencast coal mine of M/s Northern Coalfields Limited. During its operation, Khadia
OCP treats its effluent generated from coal mine in an Effluent Treatment Plant and in this process, ETP sludge is
generated.

As per schedule -I of the  Hazardous & Other Waste (Management & Transboundary Movement) Rules, 2016,  the
use of Schedule II can be done to demonstrate that the waste is not hazardous. 

Khadia Project wishes to ascertain the hazardous nature of ETP sludge being generated as per Schedule- II of the
Hazardous & Other Waste (Management & Transboundary Movement) Rules, 2016. (Copy enclosed).

It is requested to kindly furnish the quotation / estimated amount and necessary details for above work.

With regards
Nodal Officer (Environment)
Khadia Area, NCL

Schedule-II_Hz Waste.pdf
85K

2/13/25, 2:04 PM Gmail - Testing of ETP Sludge

https://mail.google.com/mail/u/0/?ik=a3e019fc05&view=pt&search=all&permmsgid=msg-a:r8401059574416877957&simpl=msg-a:r84010595744… 1/1
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https://mail.google.com/mail/u/0/?ui=2&ik=a3e019fc05&view=att&th=194a8036bee0935c&attid=0.1&disp=attd&realattid=f_m6f3qaag0&safe=1&zw
https://mail.google.com/mail/u/0/?ui=2&ik=a3e019fc05&view=att&th=194a8036bee0935c&attid=0.1&disp=attd&realattid=f_m6f3qaag0&safe=1&zw
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Environment Khadia <environmentkhadia@gmail.com>

Testing of ETP Sludge
Environment Khadia <environmentkhadia@gmail.com> Mon, Jan 27, 2025 at 7:13 PM
To: director@iitbhu.ac.in
Cc: staff officer mining khadia project <sominingkhdpro@gmail.com>, Cgm Khadia <cgm.khd@gmail.com>

Dear Sir,

Khadia Opencast Project is an opencast coal mine of M/s Northern Coalfields Limited. During its operation, Khadia
OCP treats its effluent generated from coal mine in an Effluent Treatment Plant and in this process, ETP sludge is
generated.

As per schedule -I of the  Hazardous & Other Waste (Management & Transboundary Movement) Rules, 2016,  the
use of Schedule II can be done to demonstrate that the waste is not hazardous. 

Khadia Project wishes to ascertain the hazardous nature of ETP sludge being generated as per Schedule- II of the
Hazardous & Other Waste (Management & Transboundary Movement) Rules, 2016. (Copy enclosed).

It is requested to kindly furnish the quotation / estimated amount and necessary details for above work.

With regards
Nodal Officer (Environment)
Khadia Area, NCL

Schedule-II_Hz Waste.pdf
85K

2/13/25, 2:03 PM Gmail - Testing of ETP Sludge

https://mail.google.com/mail/u/0/?ik=a3e019fc05&view=pt&search=all&permmsgid=msg-a:r-260699690434969527&simpl=msg-a:r-26069969043… 1/1
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https://mail.google.com/mail/u/0/?ui=2&ik=a3e019fc05&view=att&th=194a8013a060c2b2&attid=0.1&disp=attd&realattid=f_m6f3mmb60&safe=1&zw
https://mail.google.com/mail/u/0/?ui=2&ik=a3e019fc05&view=att&th=194a8013a060c2b2&attid=0.1&disp=attd&realattid=f_m6f3mmb60&safe=1&zw


Environment Khadia <environmentkhadia@gmail.com>

Testing of ETP Sludge
Environment Khadia <environmentkhadia@gmail.com> Mon, Jan 27, 2025 at 7:11 PM
To: "rpbd@iitrindia.org" <rpbd@iitrindia.org>
Cc: staff officer mining khadia project <sominingkhdpro@gmail.com>, Cgm Khadia <cgm.khd@gmail.com>, "Hemendra
B. Shinde" <gmenv.ncl@coalindia.in>

Dear Sir,

Khadia Opencast Project is an opencast coal mine of M/s Northern Coalfields Limited. During its operation, Khadia
OCP treats its effluent generated from coal mine in an Effluent Treatment Plant and in this process, ETP sludge is
generated.

As per schedule -I of the  Hazardous & Other Waste (Management & Transboundary Movement) Rules, 2016,  the
use of Schedule II can be done to demonstrate that the waste is not hazardous. 

Khadia Project wishes to ascertain the hazardous nature of ETP sludge being generated as per Schedule- II of the
Hazardous & Other Waste (Management & Transboundary Movement) Rules, 2016. (Copy enclosed).

It is requested to kindly furnish the quotation / estimated amount and necessary details for above work.

With regards
Nodal Officer (Environment)
Khadia Area, NCL

Schedule-II_Hz Waste.pdf
85K

2/13/25, 2:02 PM Gmail - Testing of ETP Sludge

https://mail.google.com/mail/u/0/?ik=a3e019fc05&view=pt&search=all&permmsgid=msg-a:r-5409250487306260935&simpl=msg-a:r-5409250487… 1/1
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https://mail.google.com/mail/u/0/?ui=2&ik=a3e019fc05&view=att&th=194a7ff23c003e25&attid=0.1&disp=attd&realattid=f_m6f3kf7q0&safe=1&zw
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.\il.Wt.nl~,ltft:U.W.1) .. Mll l• l~l!.UUttitlfflt') 
4" .. , ...... ,'f""'1,,-.,, .. 

\or11ot,. ( ....... IJ~ 
(,l ,n.i,.,., n,.""..,, 

~ Mll~tlCoc.l"-lh:ll!le~I 

.W-.~ ~,tf~ ..-M\ • • l"I• __,,,,, ,.,.,, ~-II( 1NW,, 1-..11, V!!1r1,.11, \U', l'I'~ 
fttnt: •1""'. l~l l , t ~\'.I ~ fWlt ll: r .,.,.. f •I~ ,,..1+,.1!, h • rtt.lor • ,. • ., 1111!1Ut 

Rel No NCLJSGR/CMCIKHAOIA CHP/ L0Ar.l024J O ') 

to. 
w, S X Saman1a &. Co. Pvt Ltd., 
vs. Sa,ai 80,e Rold 
l<olkala • 700020. 
E-R\811 id: kel@sli..sl,IQ 

Sub: Lett« Of Accel)lance (loAl I Work Ol!M'f b the WOf1t ol. "Pfanning, Design, Engin,eenng, 
C0t1$'1rudion. Fabrication, Erection, Supply, lt\stallatioo. Tes-ling, Trial RlM and 
Ccwnm'11$blirl9 of Coal Handing Plant of <l MTPA eonsi!aifll> ot t1!1 CMI, Structural, Elecirical 
itc'ld Meehanicat Wol"ll.s and all other accessorie, and facl'lles requifed lo make it co"'*te 
ln al regpects on tu!Tt:ey ba.11s ano Operation and Malnlenaoc<i of plan! to, five -years in 
Khadla OCP of NCL· 

Ref: I . NIT No,; GM (CMC~NCUNIT/KHD CHP/1~ Dale: 31,05.2023 
2 T•nder Id: 2023_NCL. 28~13_1 

3. Your submitted bid v.i.th Bid 10: 956949 along with confirmatory doCOO'len~s on 
www.ooalindia1enders.nic.in Including Price Justification. 

0Hr Sir, 

With reference 10 above, this t$ to communicate the awroval ot the Competent AJJthority re, 
award of the $ubject wotk 10 Mi.s S K $&manta & Co Pv, L1d fO( an amoun1 of Rs. 
272.69,80,000,. (Rupees Two Hundred Se~ y Two Clore Sixty Nine Lak.h Eighty Thousand 
only including GST@18%) 

(Capital Colt Rs, 251,34,00,0001- Including GSl . Revenue Cost (O&M): Rs. 21.35,80,0001· 
including GSfl, SUbjea lo the tolloNing terms and oondiliOl'ls: 

1. PERFORMANCE SECURITY DEPOSIT IPSO) J SECURITY OEPOStT 

You have lo deposit a sum ()( Rs. 11,55.50,0001- {Rupees Ele\,en Crores Fill)• Five Lakh Fifty 
Thou$and onl)'} only as S% of the Contract Price, 'Mlhin 21 days ol issuance ot l OA. a1 per 
Ctau.se No. 3 'Contra¢l Pe,tormance Guarantee/ Sewii!y Oeposi( of General T enns & 
Con<flttons of C0ntrt1cl of the NIT 

W0tk shall commence ON)1 ane, subl'!Usion OI Peliormance Securi1y, In case the &.1eeess!ul 
bickler falts to sub11'11i1 the Pel'fo1mance Security wilhin \hi) stipulated 6me then the a~·a1d o, work 
shall be c:ancete<I ano biO<fiet will be ban!WMI to, fWO yea,s t,em bcirlg eligible 10 .$1Jb~t bills in 

C1L and 11$ 1vbMd.l3t;e,,, In addition to the abOve oenat me1t$Ul'e$. ll'le bk\::ler wl no1 ~ " lowed to 
pa,:1ieip3\e in the , etendering proccsi . 

All running on Account bills $NIii be p.>id M ~ % ~ninoty fo1c ptrccnl) fJl \ho ClleC'Jted wo,k, va&.ie · ) 
tr.is 5% (Five percenO deduct!Of\ towards Rcttnt()t'l Money w1H be lhe seoond J).'lll of Secrnity 
ocposrl. 
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Bk 5 
I te IIV'llleJDl!d as per Ifie Terms and 

The ~~en1 oi IM Goods & Service r-· 

ConditQrls ol lP'le NIT / l'el'lder ~ment 

J contoo Pulocl: 

The oontrad pe<iod for 1h' wort shal be 2:55!> cfavs lrom ll'le date of oornrneiioe:meril whkr! 

.s t be Mlti'I JO (Thi~ dlt>'I QI Issue Of 1ter ot acceplaooe .and ,abm1$$ioo or Perto,ma~ 

Socurity Of Ir-om 7th dirj ol haref.n; 01,er of lhe site, kNr 111111 ~ actf~ as ,:,er P£RT " 

ch . w'hi:tltt,rer I, 'ater. 

Wol'k WII C'0ffllnel!Ce 01111, ifttt $Ull~IOIJ of Pedonn111c.e Se,,curtty. 

2555 days shall ~1)11:Se of• 
(i► 7la days. for Coruitn.JCt.on inci.tdlrtg Tri Rem, PGT & Comnnissiol'lillg of r.ha- Pilant 
{ij 1825 d.l•f$ (OS ~rsJ for OpNalion & iblnteflartCI!!' oi Pfant cfuri~ Defect Liat,i;y Pt!'llod 

fhe date of 111ploadiJ1i or hi$ l,etter oi Acctp1;,tI1Qe J War,k ordor or, e-Procuremenr Potlal 

{weN.caallndiateooors.nle II'] ) shall be reatcd' as Che cate cl ree<!ipl of fJiis tOA I Worlt oroer 

by you. 

Ii Price V.anation (&calatiOIWDO◄Si:.tfJlllo11) ; 

( ) Tham lfle o:mlfacl ~dee stiai, l'Cll'IG n firm wilhoo[ any PfU v.Jflanoo dve to e$C3131Jon ror 
p()l11ot1~ ol SIINe'f. g~englBeeri'lg ,nv~iga0oll$, desl!;R !!lltl eogmeerlng al)lj s~ 

,r;J l[!qll~ts, pfal\1 and maclwle"llbs as e,ii1,11s~ged tn Ille !ltope af 1mrk ~nd lhe prit_e, 

agreed ltlerl!on 3S per the cun1rad elf~pC !,Ile staMmy ineta<'lst/decrease in ra:a.e$ and 
1:h,ti11& 5t1(11 as CST, GST (C~rwtion to S~~I CftS tc 

Jf She ,011trarJ I& lo b8 mericted tie,ond lh S(ipjl~ed ~hQd Pa co,nplietlOn ad rJte-~ 
di.le to fault on Inc palt of the tJJratr.a,::40f escals r:m on .prices ~Id 1'1iQ1 bo allowed rur1r,~ 

Jf no1 11ro~ided otllsw.sc· 1n rhe accepted 1:Qf11rt1d 

(bl Thill for t: port,om of Cr~il 8nd S.Uctural Works i.lfld Erecbo11 ano ~islonilg wo,w.s 
od llie Pla1111 aoo maclWleoes, rile Price V&laliOR due, f:o EKiilation sMU M Ill C~'ll,l)h~ 

CI.No.2 OI Add' iooal 1 ffln~ ~ CON.flbons of Coo(rac1 (l"'ria, Varia•loo Clau~el 

tc) T~ fhe b~~e mate for ~king out scaleflal\l'Oe-esCRlalion is 14.07 2'023 1 e, l"e 13$1 d,Oe 
a, 11ul:ti'riSs:10J1 Of bid 

-
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'11f"i~~ ,,,..,. 

...... ~ llifll'. "'"'-~ ) 

5. EllPlOYMENT OF LABOUR: 

n l'!NJ!ki.. l..lnilid 
IA \ 'llw.1111 fn-,-;-J 

~ subM1411}1 ~ co., hfi;a L~ 

The provalon& I guldelien$, ei11 inCOfportated In the Nff &11<1 81d Document w/Url regilrd 40 

"Employment of Lebours· and the wagea & olher$ 1.0 be ~Id sl'l11II be rotlowed. 

6. 1NSU~CE:_ Tl\at \'OU ha'v-e lo tne neces.sary m uranoe pollc;,es raqu· cd 1or u11s wor If! 

oomph~ wilh llile Jlf'(Nisions. of NIT l'lnd Bid Dotumenl, In the ,o.nt name or NortMrn Coaff~ 

1rr!lled (NCl 11 and lhe Coo1raclor, ~s. S. K. Samant:a & Co. ~t. Ltd -

7 SAFETY: That )_'OU 'Will be fetports~ lot any damage mulling from yo«/ operatlo,is, '(ou wilt 

also be rn~ for p~at4.!dlon or al per50n1o lnciudililQ IT'19m'bers. or pubfic and re,ripl~ ,oc 
fho NCL ~nd ~ ~ or OCJ'ler oontractOf'S and sub-ctinlJKIOfs and 111 public. and privade 

propefty mcludni,g s1rurAum , ~~s, o1Mf plants. and equipment end, uti111ies 81her abo11e or 

betm Ur, gl'OIJnd. You I t!lnsur~ prcwiam of ne(;l!l&SafY •u ety arrang:emetll-1/eQ~nt ·iwel'l as 

oamen. slg bo8rds , wsmiAg li9hts aAd etarms, etc to p,o'llide 1;1£Jequate prot~{ion lo per,oos. 

and ~ -ptny Y,ou w,ll lbe res.pons.ibic to ,gtve reasonable nohce to the EAgineer,in-Charge 3nd tli 

ownen; of public or s:nvate property and ut1~tles in advallce, w.tien suc'h propcr1y 6fldi util" ie:s 

are likelv to gel ~ or lnjlJfed dunn_9 the perform.:mce of your 1NOl1cs. and ma~e 

neoe!>-sary arr.angemellla with euch IJWT1lj1 ~ . ,e1a1,ed1 to ll!IITIOV8 endJ-or te,p.1ar.emel'II or prn,eciion or 
So1ICh property and ut.11es 

8. That the me~ers. rl!\t31lng to an-~, dispute or diff'eren~ aitiimg out al this work Ofcte-f and 

'S-ubseq. enc contr~ <eement efltergd, based: on this tender and order !l."811 be s.ubject ,o 

the Junse1JC~ion of Disltici Cowt. Waidhair'I 4$,ngr~ ~ a Prade'11 only. 

9 That you have lo Subrna1 a data~ PERT llCt\\-Or'k wi:hln the tane frnme agreed as per IT 

-oonsi~ of l;ldequate: f)IJlllber Of actluilies. covetiog a I key ptiss.as. of tne war-bi sue.ti 85 des,;gn 

proourem manu&acturing, shlpmenl field erection aetM.11e61 etc. wUhln lifteer, (1 !S) da~ ~r 

1M d e of at:Cep1811Ge of end in compr.a~ whh Clause 1No.6 <1f Geoeral Terfl\£ &. Cood' Ions 

of C0n1)rae-t 

10. That lhe Engineer...,.,Charge (EJC) (or this ~~kw be Arfl Gener1I t.lanIY0t, Khadia rproject, 

NCL ctr1lfymg pa'J'ment dUe 10 tne oon-tract,or, valuing va1iaAions 1o the c:ontrad, ,awaraing, 

eirtension of lime aml valuing co,npensa'tlon 81/8...-s.. Engnf:ef A-dlal'geJDestgnated Offii;;or-ifi.. 

charge may fy,1het appOint lkS repre$8n~lves i~. . no1her pe,$on I ~rojec1 ManaQer ~r any oirer 

cornpe1ent per$on af'd notify to he con1racl.of who 119- dlred.l-y re~ible· r.or super11 in~ 1M woo: 
being execu•ed at ttie s i\e, on his beh.ilf under 1ile Oalega-11:m or Powers of 1he ~mpan~. 

H~W:r, cwarafl respons.iliilily. ~& rar as ffi oon1raci Is conoerr,ed wll t>e lhat of the Eng11"1eer-.n. 

(tla,gel'Deiignated Officer-in-d\argl!J. 

11 
No 5

ut,,le11lng of 1M wact: iu, :a wl'iols by tlile contr.llC~r ts pel"llWSstie, Prior pe~$10!n .s reqwred 

10 
be u.ken ram !he pt1n.clpal eml)fo'J'er tor etigQeme(\1 ol 'Sub- oort'lr.l(jto,r.s 11'1 part wor~ 

raled work. 

t
2 

That tne Paying A1dhOllly tortms wock wlll be the A~a fiP81nc.• M'an,'Qe'r, Kh.a.dili NCL 

13
. Schecl'ule oi Quanuty , eoo f o, ·~ . wOl'k a- n_cJogea 

a 
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~ --i_,..~ ~""...,,. 
r•"' ,...._ 41.,.... ... 'IJ 

('\!111k1'11 ~, 1.1.tti 
rA \ll11ll"llln1,( ·-~~"i 

IA ,ai-~ofC".cQl~.ua~ 

1~ Tl'la'I yw flaw 10 submi1 1'1a ~ol~ ~\Wli'li!iri'ls "1ln ~Odda::! rs;~ dsys} fur ellleCIJti(lltl of 
(,el(C'e.,0f' ~1)'7tm71ce Sttct,my •D iS to M submitl'e 
11,gniemtfil, 

. c FrftY Ave Lal!M Fifty 
i. PSD ,amoonlill'lg ~o R,!!,, 11,SS,50,IXMW- ~RliJ)le$ Eleven f"0f'fi • 

Th~Md Cll'll~ as per Cl. Nc.1 oi LOA I e, \ltlilJlfn 211 d~. 

Ii :; :~=t:~ P::,:~~::
0
e, jolrttly 51gM,d by EngiJJMr,in-Char9e and itie 

1Col!ltrr.:l0r. 
Iv. Ultlaur L«:eJIMI M pe1 _conlract L.abour (Re1Ju"'1ioo & _Abell~) Act 1970 , . . d Jly 
ti ln~r1Jn_oe Polity ceftificales (WOfker's Comperws~licn PQltc.)' & Al R1&k Policy) LJ 

1&>led!)ed -. the d'l'li of NCL 
vi. CMPF I EPf ~egls~tkln oettlftcill~·. 
vii Valid H. T. Elecirieaf Co~r,e,ctor·~ litsm;~ 
•C. Oeiai T1ime aM Progress Ohan, jol11..1ly s~~ned -,¥ l:ngineer-in-Cfil"l'l!B and me C011tr:actor. 
i;1: Liu or TtcMlCBI & S\!JJervlsory 1Perso1111sl to M depc,yed rar e-xewtion at the 1NOM\. 
IL Int~ tlY Paet on fNo,fll J~l Stllfl"II!' Paper or Rs . .S.00.00 
xi. COp'y of PN4 c:ard 
xii CO,py or GsT R~l~IIOII certdi:~e 

C-'®'f <lf' Certillta1e of c::oirporaUcn, Mel'Jl(lfBooum and Aru:le of k!S10Ciati00 alongwith 
Pc:,;.er or Attarn~ for l)efS(ln t~nlng 1M ~01"111r~:t egreemen1. 

xw. E11'9'.,fflenl Mamda1e oocm as per NIT 
l!V. AA'; other doc.ument. if (E!quired, .i,s pe:r NIT f T6fldcr do.:u,rien ' 

1~. All other teffllA arwJ eQBl1i ioll& as d$?ed In lhe NIT and B d IOocu/Tillffl1 and arbsoqulffl1 
ctaff1,:at,!}1'1$ mad'~ Riereof w.~ regard 1n :biddets qlJil!tiea Bild uploaded on e-Procuement port31 
Sll"3I be followed Bild 1'0nn an 1.nteyal piilt of 1he con,ract agreement 

Enclosu1e: Schedule of Ot1ariirljH I 1800 

For lurtfler in:s4rui;:t:or'I$. p!e ,e eot1tao1 Artt,a Genel'ill Manager, Kt:nuba, NCL 

Copy f0t kind informafi9101 tslr 

1 CMO. N-CL 
2. Direetor (Teclln!c.!l)~IQtl.$ 
3. Oiredor (Tec-lllllcal)J'P&P. HCL 
4. Olreciot (FlnBooe~. HCL 
5. CVO, NCL 
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QI! IJ1.itJfill' tHSO<IICW 110 
,\~I A Ctt_tl;,\S. 0911 i •1tl.lllcfct IQIJU - .....,,,~ ~ 

~.,.._~ 111 E a tftf:Y• I Ji1141!"1 
1A '11.IWllf 4 m,r,191 I 

I,\ llljt,;pJ!,pf , 1111 Coll a lJrTilu'.l,I 

- ~ I 

( - ) ( - ) -----e5-
- • • "",,~ """"" , • .,., •-'"'•· -._."'"11 • • llk"T. l1B11 - ,~,; \I r .l'J:-1-• n.-1 llffn'L ,~~, , 1!¢~P""""''·""'~' , ... ... ,. ,NIIMJ~lh ~ ~ ...... ,,,,,.,i. 

Pl•tabuuon; 
~ GM. Khadle. profec;l 
i m-:400. Board Seore1 t;,l. 
3 GM CEl.Ml t HOD. NCL 
◄ <Gr~. CT' NCL 
S GM. Ciril. N.Cl 
6 OM (P&IR} Net. 
7 GM (E&M). NCL 
8 HOO ( tMS) NCL 
9 Gr-«;FiA3~), IJC{C&lH, lntt,rni,I Alldlt, NCl 
10. ARM. 'Khedia 

• 
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I , , 111\'l"f)l \.•~ tl l~lt1C.-S 
(fllf.mr ,t,r-11) Nomi= U>alT~IOS um1ted 

(A Mlnin1IIIM ( 'm11111111yJ (\ •• ~, ,~"' 'l').•"1\ •1""1)) 
fh !Lhwi.a,y al Coal'"""' un<l"•ll 

c s- ea 

Olncc ol 1hc Gener al Manacer 
Khadla Ar .. 

~ -----"""' -·· ., ~., .. ~ 
CIH- U10101.MP1N5GOM>Ol160 

An ISO; 2001.1:,0; l◄IMH & OIISASi IHIJQI C's:!:!lnc{I t'!lf"l'!IIY l 'fl!lt .. SI IAK1'1NA(:AR rn,u. SONl-llll-lAl>MA U. P. l 'IK-231211 rho'2' ~ 15,1~!" UllJ,'t (FAX} u111• n1at: m•,k111tr~Jpil,c:,1fll we~lk :Lt'"''·"'1c,1,ii, 
No. NCUKHOIGM/241 4 I q I/ 
To, 

M/t S .K. S6manla & Co.(P)lld. 
S..ile 41..m, s.r.t l!oMt Road 
Kobla •700020 
E:m•~ kl:W/A\!s!I lo 

Dated: 15.03.202,l 

Sub: Regan!lr'G Honding over of slle for lh• wollt ol Planning. Design, E,iglnetrfog, Conwuctlon. Ftbricallon, Election, Suppy, Ins~ Tott,ng, Trio! n.n and CanmlstbW,g al Coal ...-.SICng 1'11,_cl 4MTPA con1G5ng of al CM, Struchnl, Electrical & Mechankel wofb end a ll other aoce11orie1 end fldlltleis ,-qulred IO make It compete In ell r"ped on Turnkey basis and Operation & Malmenance of plant tor M )'UR w, IO\adio OCP al NCL 

Rtt. Q NIT No: GM(CMC)INCIJNIT/KHO CHP/105 dated 31.05.2023 i) lOA Na. NCU~ CHPJl.0Ml02W2 daled. 01-01.2024 ii) lt-No. llCIJI010/GM/NowCHPl.,81 - 06.03.2024 iv) ltne< No. NCUSGRJCMC/23-24179 dated 06.03.20'2• 
Dea, Sir, 

Conseqvent to Joint inspec11on by lhe tepreMntativel Of NCL. Khadia 1nd M/1 S.K.Samanta &Co.Pvt.Ltd on ctl 11.032.C., lhe ai'te hat been hlndedoYe, n pm- LOAClluse no,3. The dl11taJ Clllffll"l'lenol ml WDf1t lha:11 be redtonrtd ft0tn 17 ,03,2024 and a~lnglv date of ccmpletion or construction ihaff be 16.03.2026. 
You a,9 req,..- .,-._.,.,. _.obstN!nv al-• as po, lOAa nd commenoetho _. orny after submission of Pertorrnancei Security. 

Copy fot kind ilfonnation k>: 
1. TS 11> D'T (P&P),NQ. HO 

CPPYIP ; 

1) Gt.l(E&M),NCL HO 
2) GM(CMC),NCl HO 
3) GM(C~OO. NCl HO 
4) $0(M11lno), Khedla Area 
6) Prc;ect Offlee,. l<hadia 
0) S,O.(Cilll~ , l<N<Jla Ald 
7) S.O~E&M) , Klledla Nea 
8) A.F.M, Khadia Arts 
9) S .O.(P) • Khadla 1"ea 

YounfaitJltlAly 

/'""°) .. 1, ~ <......?-(s\1 ...... -- . 
Area General Manage, 

Ktiadla Arta 

I"¾'? ~ 

For needfUI tcllon 
ror 1dmlnlstr111k>n of Contract, 
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cR fi\'1flll I Forest Oepartmont 
CIN• U10102MP19ft!\G01003160 

Northern Coalfields Limited 
(A Mlntratna Company) 

(A •ub•ldlary of Coal 1nclla limited) 

ADJSO 1100J, ISO 14001 & ISO 45001 ~p[lifictd Company 
Q°)R.ft:ITM't{l tt,)~qfl. ~ fwfm4l,ll,Jl,, flR 486889 / P<>st• Singraull Colliery, OiStt• Slngraull, M.P. PIN-486889 

Pbnnt: Cl18C>!I• 2&Ml!i. {FAX) U,,66-!'2. (lmail: amtorounc1@,oallndla.10 website ; www.n,;1,;11.ln 

~: q~lflq,t~~ftaq/qqf◄t•l/lA/2023/ 6 66 ~ :-31.10.2023 

mt, 
Director, 
Forest Research Institute, 
Chakarata Rd, New Fores~ 
P .0 , Indian Military Academy, 
Dehradun, Uttarakhand 248006, 

f.lTI': Submission of offer/quotation/Estimate for Development of SAL Nursery at 
different Projects of NCL. 

In the Environment Clearance conditions of different p,ojeets of NCL. MoEF&CC has mclooed the 

condition for establishing Sal Nurse,y for increasing the availability of saplings for Sal plru,tation in the w:lnity of 

mining areas in t/CL The l ocation/Projects and area of Nurseiy as under. 

SL tlo. Name of the projects/location of Nursery Area of Nursery in Ha. 

1. Jhingurda Area 5.0 Ha. 

2, Billa Area 10.0 Ha. 

3, Nigahl, Area 5.0 Ha. 

4. Khadia, Alea 10.0 ha. 

in view of the .above you are requested to submit the offer/quotation/Estimate lor Development of SAL 

Nursery al above focations/Projecls/a1ea of NCL 

I 
.., ( ( 
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. 

::n't-f ili1at6l~* tat?ie.: 
... ~ff.ft) 

Northern Coalfields Limited 
(A Mlnlratna Company) 

1lllltlifqtn~11il Jl:l,t,ft$1Ali ® U<lffll'rl 

tA subsidiary of Co.ii India Llmfttd) 

JR ~'llll / Forest Department 
CIN, U10102MP1986GOI003160 

AO JSO 90QJ, ISO 14001 & ISO 45001 Certified t;:9mpany 
~-~ 4'1)faq.fl, ~- fllli<)C"ft,J:J. JJ., ~ 486889/ Post• Slngr,ull Colllo,y, Dlstt- Singraull, M.P. PtN-486889 

Pbonr: 078_05- l~IS. {FAX)166652, email: Amfoct51oOd@Roalindja.io webs ite ; WWW,gcfciJ.ip 

~= ~•<ll~"fl!&'ll"'•"~f•<•1m12023r 6 61 ~ :-31.10.2023 

mt, 
Divisional Forest Officer (DFO) 
District- Singrauli, Waidhan 
MP-486886. 

rn: Submission of offer/quotation/Estimate for Development of SAL Nursery at 
different Projects of NCL.. 

. . 

In the Environment Clearance coodillons of different pro;e,cts ol NCI.. MoEF&CC has included !he 

condi!ion fQr esla!l(ishing Sal N<Jrse,y !or Increasing Ille avaffabilily of saplings for Sal planlalion in the vicinily ol 

mining arOjlS in NCI., llle t ocalion/Projeets and area of Nursery as under: 

SL. l'lo. Name of !he projects/localion of NUtsery Area of Nursery in Ha. 

1. Jhing~rda Area 5.0Ha. 

2. Bina Area 10.0 Ha. 

3. Nigahi, Area 5.0Ha. 
4. Xhadia, Area 

I 
10.0 ha. 

In view of lhe above you are requested lo submft !he offer/quotation/Estimate for Developmenl of SAL 
• ~ I 

Nursery al above locations/Projects/area of NCL. 
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l 

G2Q 
....... --· 

Northorn Coalfields Limited 
(A Mlniratna Company) 

(A 1ubsldia,y ot Coal IOdla Limited) 

.JR f.1'"11 / Forell Dopar1mont 
CIN- U10102MP19815GOt003160 ,. Ao lS..°900), ISO 1'901 & l$9+59Q1 CtrtiUtslComPIDY 11l'£c.f1'ihldl ¥\~aft, r..tffl. ft:lrlua'\,,u1., flA- 486899 / Pott• Stngrau/1 Comory, Olstt• Singr•uli. M,P. PtN'"'8HH Vl11u11, 07105- 2"615, (fAX) 1"'51 .. •m.aU: amlotllt.flcllk9:dndia webtile : www..pe.1fi1Jn Pm>: 1('1dll(l1/ll""'""''"'•<'1/lR/2023/ b b b' ~ :-3110 2023 lift, 

~•ll'fl• ~:,1fillfi16 
~'ill;rll"ITIT 
,?1:,11, ~m. 231211 

~: Submission of offer/quotation/Estimate for Development of SAL Nursery al different Projects of NCL 

In Ille Envlronrrenl cteanince condilioos of different projeds of NCL. MoEf&CC has lnca,ded lhl oomfilion IOI eslllblishlng Sal Nursery fllr Increasing lhe aveilabillly of saplings lo< Sel plantal!on In lhe vicinity ol m,g areas rn NCI.. The~ and area of Nurse,y as undor. 
SL.No - ol lhe projedsiloeal!on ol NUIS8f'j - of Nurwy in t1a I 1. Jhlngurda Alea 5.0Ha. 
2. ~inaArea 10.0Ha. . 
3. ~Ilea S.O tla. 
4 Khadla. me 10.0 ba 

In YreN of Ille above you am requesled to submn the oflerlqoolat1on/Esbmate for Development of SAL . ' 
N~ at above focalionslProjects/area of NCL 

"'11F.l"'Rl""f<I"' l 
1. ~ (M,.fHi't /qft,m;m ~ 41"1•11), lf-1 ·(ft lt'f ..... 1J.'f'fl'I 

r , 

1 
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Northam Coalfields Limitod 
I.' MlnhtN CofflpanyJ 

l@mA.ff 
CA t 1,1bsldiuy of C.0.l lndQI U,n!ted) 

1R ~ /Forest Doponm•nt 
CIN• U10102MP.tt85GOI00316-0 Ao ISO tQ0:1. 1$0 1f0Q1 A tSQ 45001 Cf'Wi1d COJ:lffllY ~-~ •'\fttd\. ftUD. n.~11~ .11.V:,, ~ • 96&89/ Poll• SinQtaull CoUie,y, Dl$lt• S!ngraull, M.P. PIN•48'8H ,~.Nt: t'111)$. l6'"S. {FAX) 1"'51. ~ Qlu;toqJlJM;WJ:c.odncu)n ~ : www-nr:klin 

-

,ril, 
Qntlifl◄ ~ 
00· tftlft qfu'j~~ • .pr.r 
1fuft ,n;m~ ~ ,. 
~: Submi$$lon of offedquotationlEstimat• for Otvelopment of SAl Nur.ery at different Projects of NCL. 

In O'lt Environment Ci&arance ~dn'ons of d1fl'erel1( projects or NCL.. MoEF&CC na.s lrcllded h -toe ~ Sal Ku,,ory t.,r ncn,asmg .,. milallolly of saplo;s IOt Sal pllrllation" tile >ianly of ""1~9 areas In NCL The l oca!ll~l'!oj,dl ar.d ... of Nune<y • llldlr 
SL~. Name of lhe pro)>clSll.ocal'on of Nursery AreaolNurseryin Ha. ' 

I I. Jhrrg.Jtda,l.-.a ~OHa. 
' t llilaAIU 10.0Ho_ 

3. Nigahi, A,ea ~o Ha. 
4. ~6.a,Afel 10.o na. 

In view of a,e allow you arc roquesled to sut,mit Ille Oller/quoll!loo/!;sllrnate lot Oewloprn<,ll of SM. N,ne,y al ~ locaioos/Projocls/area of NCL. 

,c 
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Northern Coalfiolds Limited 
(A M1nintna Comf)lny) 

I (tJ mm.;~ 
(A subsidl1ry OI C.0.1 lndla Umk.d) 

•· ~ ~ I Forost Oeparlment 
CIN- U10102MP198SGOI001160 . An 1§0 9001, l:SO 11001 & ISO 45201.&trti!ltd <,9mp1a'( tflR.ftlrmcfl ~Q"ft. f~. ft\atilcft.11.U., Rt-:1486819 t Post• Sing,.ull CoUlery, Ol•tt• Slngr•ull; M.P. PIN-486889 Phone,: (17805-- 2"'15. 'PAX) 166'51., Offlillil: amfQilll!"cfOr:3MOCtiAetn webSiW: 'J!CWW,QCkJIJa ~ l(~<fll(>l~l>l4/'14f..(•l~/2023/b 70 ~ :-31 .10.2023 ~. 

Managing Director, 
Chhattlsgarh Rajya Van Vikas Nigam Umtted Industrial Plantation Division (Korba) Office Campus, Block - A, Soctor- 24, Nava Raipur, At.I Nagar, Raipur (C.G)- ~2002 Em1ll: rJ!OVi~ISQjgart1CYi~OO QQM. ogrwol@gm,aiJ Siom 
~: Submission of offer/quotation/Estimate for Development of SAL Nursery at different Projects of NCL 

1n the Enwonmel\l Clearance condifiOM of dJferonl projects of NCl, MoEF&CC has included the condilion fol es1ablishil!l Sal Nursery fof ilcteamg me availability of sapiir,gs for Sal planlllllon in lhe vicinity of rnnlng area In NCL The localior/Pmjlds and area of Hurso,y as unde1: 
SL No. Name of !he projeds/L0Calion of N..,.ry Alea of Nursery ,n Ha. 
1. Jhlngurda Area SOHa. 
2. Bina Area 10.0 Ha. 
J. NlgahlArea S.OHa 
4, l<hadia, Area 10.0ha, ' 
In view pl lhe ~bove you are requested to submit the offer/quotalioo/Estima:e for Development of SAL Nursel'f al above locali011s/Projects/a1ea of NCL. 

/ / 
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Information

Guidelines

Steps for Filling Online

Application

Documents
Required

Documents Required

for Online Application

Industrial

Infrastructure

Mining

Track Status

Application Status

Online

Location

Area Type

Segment-B Area Type

Regional office

Location

CGWA Headquarters

Know Your

Environmental

Compensation(EC)

Know Your Penalty

Ground Water

Abstraction/Restoration

Charges

Reports

Applied for NOC -

Online

NOC Issued-Online

Contact Us

Contact

Government of India
Ministry of Jal Shakti

Department of Water Resources, River Development and Ganga Rejuvenation
Central Ground Water Authority (CGWA)

Application for Issue of NOC to Abstract Ground Water (NOCAP)
Welcome : khadiaproject
Previous Login Date Time: 12/02/2025 13:05:55 PM , IP Address: 1.7.142.58 Logout

Application Status

Application No : 21-4/1269/MP/MIN/2022

Receive Date : 12/02/2025

Name of Mining : KHADIA OPENCAST PROJECT

Application Processing

Fee :

Rs. 5000.00/- (Rupees Five Thousand Only)  (Submitted: Yes)

Ground Water

Abstraction/Restoration

Charge :

Charge:

S.No. Amount Arear Amount Total Ref No Date Status View

1 2626175.00 0.00 2626175.00 1903240021880 19/03/2024 Success View

 Environment Compensation

SN
Date

From

Date

To

Daily Quantum

(m3/day)(KLD)

Annual

Quantum

(m3/Year)(KLY)

Area Type

Category

Reason

Name
Rate Amount Remark  

No Record Exists.

Current Stage : Application Processing Stage

Current Status : In Process

Address : Central Ground Water Authority
18/11,Jamnagar House, Man Singh Road
NEW DELHI
DELHI

Current Status
Application Verification

Receive Date
From User

Name
To User Name

Forwarded

User Name
Action Date

Action

Internal

Status

Action

Comment

Copy of

Application

Received On

19/03/2024 (Evaluation

Officer)

Central

Ground Water

Authority

(Evaluation

Officer)

Central

Ground Water

Authority

22/03/2024 Approved Approved and

forwarded for

processing

Application Processing

Receive

Date

From User

Name

To User

Name

Forwarded

User Name
Action Date

Action

Internal

Status

Action

Comment

Ground

Water

Recom Per

Day

Ground

Water Recom

Annual

Applicant Home Apply Feedback Change Password Update PAN Profile Grievance Submitted Application Payment

User Request Application Pass Book Upload IAR Upload Attachment Payment for Associate

2/13/25, 4:51 PM NOCAP

https://cgwa-noc.gov.in/ExternalUser/MiningRenew/RenewalDetail/MiningRenewDetail.aspx 1/2
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https://cgwa-noc.gov.in/LandingPage/Guidelines.htm
https://cgwa-noc.gov.in/LandingPage/GuidelinesonlineFilling/steps_for_online_filling_of_application-12Feb2020.pdf#ZOOM=100
https://cgwa-noc.gov.in/LandingPage/GuidelinesonlineFilling/steps_for_online_filling_of_application-12Feb2020.pdf#ZOOM=100
https://cgwa-noc.gov.in/LandingPage/DocRecInd.htm
https://cgwa-noc.gov.in/LandingPage/DocRecInf.htm
https://cgwa-noc.gov.in/LandingPage/DocRecMining.htm
https://cgwa-noc.gov.in/ExternalUser/ApplicantHome.aspx
https://cgwa-noc.gov.in/Sub/Report/AreaType/AreaType.aspx
https://cgwa-noc.gov.in/Sub/Report/AreaType/SegmentBAreaType.aspx
https://cgwa-noc.gov.in/Sub/RegionalOfficeLocator/RegionalOfficeLocator.aspx
https://cgwa-noc.gov.in/Sub/RegionalOfficeLocator/RegionalOfficeLocator.aspx
https://cgwa-noc.gov.in/LandingPage/HQ.htm
https://cgwa-noc.gov.in/Sub/Report/EC/KnowYourEC.aspx
https://cgwa-noc.gov.in/Sub/Report/EC/KnowYourEC.aspx
https://cgwa-noc.gov.in/Sub/Report/EC/KnowYourEC.aspx
https://cgwa-noc.gov.in/Sub/Report/Penalty/Penalty.aspx
https://cgwa-noc.gov.in/Sub/Report/GWChargesCalculation/GWChargesCalculation.aspx
https://cgwa-noc.gov.in/Sub/Report/GWChargesCalculation/GWChargesCalculation.aspx
https://cgwa-noc.gov.in/Sub/Report/GWChargesCalculation/GWChargesCalculation.aspx
https://cgwa-noc.gov.in/Sub/Report/AppliedForNOC/AppliedForNOC.aspx
https://cgwa-noc.gov.in/Sub/Report/AppliedForNOC/AppliedForNOC.aspx
https://cgwa-noc.gov.in/Sub/Report/NOCIssuedLetter/NOCIssusedLetterToExtUser.aspx
https://cgwa-noc.gov.in/LandingPage/ContactUs.htm
javascript:__doPostBack('ctl00$lbnLogout','')
javascript:__doPostBack('ctl00$ContentPlaceHolder1$gvGWCharges','Sort$SN')
https://cgwa-noc.gov.in/ExternalUser/ApplicantHome.aspx
https://cgwa-noc.gov.in/ExternalUser/Feedback/Feedback.aspx
https://cgwa-noc.gov.in/ExternalUser/UpdateKYC/UpdateKYC.aspx
https://cgwa-noc.gov.in/ExternalUser/PassBook/ApplicationPassBook.aspx
https://cgwa-noc.gov.in/ExternalUser/IARModeling/IARModeling.aspx
https://cgwa-noc.gov.in/ExternalUser/ApplicationManagement/UploadDocument/UploadAttachments.aspx
https://cgwa-noc.gov.in/ExternalUser/AssociatePayment.aspx
Annexure-S



22/03/2024 (Evaluation

Officer)

Central

Ground Water

Authority

(Evaluation

Officer)

Central

Ground

Water

Authority

(Approval

Officer)

Central

Ground

Water

Authority

12/02/2025 Forward Forwarded

to AO (HQ)

2878.00 1050470.00

12/02/2025 (Evaluation

Officer)

Central

Ground Water

Authority

(Approval

Officer)

Central

Ground

Water

Authority

In Process 2878.00 1050470.00

NOC Processing

Receive Date From User Name To User Name
Forwarded User

Name
Action Date

Action Internal

Status
Action Comment

No Record for this Stage.

NOC Disbursement

Receive Date From User Name To User Name
Forwarded User

Name
Action Date

Action Internal

Status
Action Comment

No Record for this Stage.

Go Back

2/13/25, 4:51 PM NOCAP
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NOR'l'Ht!RN COM ,t' l f U >S t.l!IHTEO 

OFFlCE OF 'l'Ht: Gf.NERAI., MANACf:1{: KHAOIA AR E.A 
Cl \llL· Ot-:PAR'fME.NT 

PO; KHAUIA PROJf.:cr , msrt. $0 NF.-BHAOR.A{UPl•bll 222. 

~•1/:- Shnkti Engioee,ing. , 
Bus St:u'td. Shaklin-:i.g:ir, .. 
Disu •• SonclJhrulr.l (UP)-231222 ' 

BMk A/C No. 208964543.:12, lndfan Bank. Shaktin:1g:1r . .. 
PAN No. AU,\PS7002E ' 
GST No. 23AUAPS7002EIZ4' 
Emt1ll ID• Shak1i.skt1l@gnwH.com ' 

Sub•LOA for 1he wotk " P1·0,,iding o ne nu . wheel washing faci lit>1 with complete recirtulacio1, system :n 
the ex it gatl! l)f Khadia Project with three yeJ.rs AMC ane, one year warranty" 

Ref: (1) NlT N(l,•0MiKHO/Cl2+2S/6TN·05 . [)med; 22.05.2024 • 
( ii) Tender 10 Nu-- 200.t_NCL.308fl01_1 ,. 
(ii.i)Youroffer d31ed I0.06.20~A ,. 

Dear-Sir, 

Wi1h ,efcrencc. to 1he ttbo\·e we are pieascd to convey th.it your offer 10 under1.ike 1he subjccl work fil a . , ' ,,.. 
10,aJ \'oluc of R.~. 1J314769.ll (R:1. 9S88787.38 + <_;ST @ 18 % Rs. 1725981.7:') (Rupees One Cron 
Th.irltell fakh Fourlct'n 111ou.sand Sevc,n l:lundn-d & Sisty Nine and pai:W Ehwen) <'Inly has been 
ncoeplec.l subj«:t lO the following stipulationl): 

I •All 1he maleria1s and equipment 1l!llllift,I for 1he work will be ;:ina,l_i;td b)' you. 
:2· You are required IO subr11i1 the R:gistrnlmn/lice1lse under Con1mc1 Labour (R&A) Act, 1970 w.ithin to 

(re-o) tlJ)'"!i from the d:ite of n:,1,,"ti1)t Clf chi~ letter of itc<:~ptan<:e. lf 1'e(IUirt:d. 
3-Thc Pcrl'orm;mce Sec11til)' (fiN;I part or srturit) deposit> , h:dl be. 5% o( tlk co111rnc1 \'aluc amounting 10 

Rs. ,179440.00' (Rupt·ts Four l:'ikh Sevenly Nirk! 'fhousan<I f'o\1r Hundn-d ,.~orly) o,ily. TheEantcst 
money Qmouoting hl R.~.) 72A(M).O((d('pO::.ited b)' you 3long with 1he ttlider 1hrough Axis Aggreg,~n<u Baa). 

PRN No. 3199$81058169 h:i.c.: ~n 1!1l.en us pan~, Perfrwm~lnce Sccun ly. All mi,,ing ;iccoum bills shall b.: 
p:1id@ 9j.% of work vnJuc: withOl•t GST. This, 5~ deduction f0\\1lfcls. rc1e-n1ion money will be 1he second por1 
or SL"Curi1y dep.:.si1. 

4· You arc rcquirL-d IO submi1 1hc fnllowing within 21 (twenty •me) d~ys. from the drne of ii.sue nt' 1h1s lcuer 
of a«ep::m~e for ~,;suing fonnal w(,.-k (ltdc,· :md cxccu1in£ agreern~-n1 for rhc \>/Ork. 
(i) R,;. 307040,00 1owards b:dam.'t' amount of 5%> Pe1fnrmancc Securi1y in ~t-ct 1)t:\l)Je form. 
(ii) Rs. 34-596..1.0~ fowanl~ amouni of /\ddi1ional Pc!'t"omuul«.' Securil)' in 1cccpu1bk form 

. (iii) Copy of Income Tax PAN 
(iv) Copy o( lJPCST reg-isl1-;i1i<)n Cenilica1c & Strvke Accouming Cod< <SAC) o( w(iri.s/~fviccs. 
(v) Copy of Memorandum and Arllcle (If A~~ialion/Powcr l)f auorne)'/piuu,,.·:n,hip deed. i( any. 
(vi) Copy of CMPFll;PF R11gismuion Of C<,py of Aflidavi1 fiJr implemeu1alion of CMPF Ac1. 
(viil Authorization lorm 10, t-•1xiymcm duly filled-in. 
(viii)PERT/8.'\R ch:m showing pt-n:~nlage-0f pe.riodic:1I progress for <:cnur,1etivn of work. 
(ix) Non-judiv;.iJ Slamp Paper for R ... ~00/-.of UP St:.ue. 
(x) Copy of lhc ltttcr of h,n1dtng ()\'Cf the s1tt-. 
(xi) A <:e1, iiica1c from pr.«:.tk1ing_ Chtu:ltrtd Accoum:m1 h:iving a \·ahtJ Membe,·ship Number for 

complying of Antj-Profiling Clm1se UIS 171 ~•Swell a!S Orfice ).<kmc.,randum F. No. 296/07/2017• 
CX.9 dated 1.5.06.2011 issued by Dt.parrnt.::nl ol' Re.\·cnot' .. MiniSlf)' of Fi,,ance. GOI. i( requ,~ 
If Security Money ic.: <kr()j,ifcd in 1hc form of B:.ink Guart,ntc.e. it '5hoold b,.~ iss1lCd 1hroush 
St1vcrnniJ financial Messaging Sys.1em (SFMS) f)la1form a.~ ix:r fonnm t;,vcn in the Tetidtr 
Oocmue.JU. 
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fa.ii)'0,,1,t )'\IV ba'II! h) 1,lkc ncCll.$!:-af)' insurn1l« for d~-ruu contrnct period for (i;Workrncn tt,mpc:rn>ation 
polky, (ii1 Contr•K·to,:- all ,isb l,)Qlicy in 1hc join, n;une or NorrJu:rn ca:dfic.lds limitl'<I aod tlw 

ecmtractor. The policies .ind ccrtificutcs f vr 1hc insur.-iocc a., per i;l;tus.e 110 13 (xviii) of General Terms 
&Coodilion ofTenJer tl01..,1me1n sh~II be dcli\·ercd by you lo the £ng1nccr-in-charie for h1~ appnm1I 
hcf<,n:: commt!ncc1nen1 uf 1hc wort.. . ,. , 

5• The wotk sh,)11 be <:omple1c:,I "''ithin 1580 f0nt: Thousand Fh·c Hundn.-d E-i;:htyJ d;iys (1.e 120 days for 
oonstruclion & 1460 ll,1y~ ftlf o~tation & maintc1K111c.:. t01;1I period 15XO days). The work shall be 
deemed 10 h!lvc commc:OC'Cd on the cir.piry of 10 (l~n, days from tht i~ue of Lt~IN of Acccpt:oi«- of 
Tendtr <1r 7(Sevt;"B) (1:,y,. :.Frer handing ,wcr 1hc s-itc nf work " hichc,-er ii. lmcr. 

6- In case Yl•U. withou1 n;-aS(Jfl.1bk: C'~'llht" or v3Ji(I re;l:,;ons, commits defaull in commencing 1he wmt as 
per clause no 5 oflhc LOA. the company shall. W1tOOut prrjm.lit~ 11) :l•'Y 1)Chef right or r~m~1y. be m 

lilx:rly. b}' gjyfog J) day':; l)Olice in wriring 10 you hl commeocc the work. failin~ which to Forreu Jbt 
Jfarnest MOnev dc-posi1ed by you. rc-scmd lhc- Leth:~ of Accep1a.1lCt ofTerider/WNI: order and 
debaaiug I<> t:ik~ p:.1t1 in th~ future re~tcndcr along wnh other ucuons as per tcnJtr<.loct•m<-nlS 

7. In case you fail to submil lhc pc-rfoml~\nce &ecmil)' :uld Addition:il pcrformsm:c sccurily. ii any 
within 21 Ja)'S 

a) Then the.: aw.ud of 1hc ""->l'k $h~II bi? calll.."'el!cd wi1h for!'1.'111.1rc or e;irnc-st money. 
b) Debar from pankipming in (uturc tenJers for a minimum ~rivd of 12 111,xtth..: olS pe1· NIT. 

S· 11)C: w()rl. should be ex'-~'tlttd :L'- pc-r Gcnernl l'enns & Con~ll tions. Additional T,:nns & Cotldilions, 
Sp::ci:.d T1.:r'll\~ & Co,uJi1ions. c.rwn S~ific-olion/BIS Standurds/dc:scnption of 1hc 1tcm.s of the 
IK'<Cplc:d T..:nde-r <lo-:;uments nu<l in~truClious of l;IC. 

9- You sh:tll not pay fess thzm the minimum \V;1g,;::,; Atl ;,--.r ~uch blht.:r lcgi~lali(>rl (Ir' :-,w:,rd of minimum 
w-'~cs ri,ccd by the 1x:sp~1i,•c S1:11c Gov1. Or Ccnual O<w1. as m:iy bi: in force. 

10· You should cm.urt> impk1rnm1ation or CMPF and Mi~ik1n~C>U'> Provision Act 19-t$ or Employees 
P1xwideftl Fund ::m<1 Mi,-,cellaneOIL<i; Ptnvb.irms AcL 1952 as 1hc <.·.i:ic may be am.I allied scbellll! frM)t;d 

there under in rcspc.-cl or workers dcpl('!)'l'd by y<iu and will b,ive 10 n,.."CC)Vl~r srnrntnr)' dues and dc:posit 
the l)ame :iloog with employcr·.s eontributmn (C<.mlrucwr·~ ~h:tre> 10 lhe- respeuive CMPF/EPF Ofli.;e 

and 10 .i;ub1nit st.\ll1t(>1y re11.1m~ un{1e1• imimation lc'I Pri,n<.·iptd Emr loycr. 
11-All '.l'cxw• (fu«:pl CST). local. munki1>at. p1,w1nci..i.J o,; ctlllJ'll cic.. :1f)fl '-"eSS. royallics clc as payable 

shall be to 1he ,:ontr~1('tot':<. ~eoount alld .'-hall be deemed to b1u·c tx:•cn ineluded iu the te!ldietOO rJle for 
lhc: work l.., ~ exetutell. 

12· Rcgardini OS'r. the followini; may please bt- noted: 
a- GST will be rcm1bur:-eJ on pro1.h;c..1ion CJf u1)lvodi:,I in,·o,c:c/documcnta,y cvldrnce. Amount of' suuULory 

levies lil..c- CGST. SCS1' or lCST will be rdc:isc,1 when the same will aJ)pear ic, GSTR-2A t>f NCL 
iu tl1~ conunon p(lr'l-11 of GST ;."111d :)fie, sul)mjssil)fl of d\xumcn1:1ry evidence o( dc-pllllilfon of Gsr 

taxes and Ii Jing of OST returns 
b· You will twvc to 1,11~s in inpu1 wx rn:dit by way of endo:.mg (1rigin~1I t;t:< infJUt iit\'Oice wi1h NII. 
c• All iMoic~ ~ubmincd b)' you will h,n-c co be in the fonn of G$T im'Oice giving all dctuils a.~ ri;quirt:d 

under the lnw. You will mi.se irwoke slri<:tly adheri,,~ to pf(wi:-ions of S(:c1ion 3 lundcr COST Acl 2017 
~•l<1ng wlrh Rule ,16 & 117 of CGST Rule, 2017. You wlll tndicati; 1hc ruti; a:. well a:. a1HOl11U of CGS'T. 
sos·r or lGST in irwl,i<:e-. Y(lu will upl<1ad 1he de1:iil-. of in\'oi<:c nn GST ponul as per pro\·is1ons of OST 
Ac1. Invoice issued hy you .sh,,uld bear G~T Regb1ra1i,)t1 "-\unher of NCU2JAABCN488,IHEM l7.J! (MPJ 
&09AABCNJ884HJZ4 (UP) 1n enable NCL 10 daim input t.ax credil. 

d-\'ou .. viii file aH the R~turus ~1nd de1:itls :\O: ~•prhc:tt.>le under GST laws & rule'$ wuh dui:- dat~. 
e-You will £1vt' an undertakin~ on invok<.· oc .~ S¢,Xll'.ite :\JUlexu,e :dong wilh 1he invoice th!U the 

IMoice/:11)plicable GST r.::turns has bcietv'will be uploodt:-J on GS'I' f'ort~d w11hin .Ji•<" lime :t~ 

prts<:rilxJ i11 CGST J\..:t ,1.nll CGST, SGST or lriST ha.,;; been de-posited os per the pro\1ision t1f GSJ' 
Act :ind rules thereof. 

f. lfther..-: is Wl)' dcla)' of pa)•mcnt agninsl tflt" m.,.o,cc.due to your fouh and if ;my 1~\'ei'll:ll of input la:< 
tlfiS~. dlt ~ •me will be te~\.ett.xl ft,)tn you :llon.g with inrc-rc:s1 and ))(,nail)' i ( any."" paid by 
NCl./Klmdw Proj1,X;t J oo I<) nw~r~I. 

g-ln c:isc the. CST rating of vendor on lhc GST P<•rlaVGC•\ICtnO\~fll·s \)ffi¢fa1 web$itc is ncg111i\-e/blad: 
tbted al :;111y !,;Ll1f!t:" 1,;,·1.:,1 i,fler 3w:11d 1) f work, NCL has righ1 10 cnncd lhc letter of .\ward,. NCL ,5hall noc 
be <ibligcd or lwble to pay ur r<: imburs<- GST 10 Sl1('h ,·en001· and i;h:1li also be cn<itlcd to deduct/reco,er 
~uch osr :.1Jong wi1h all J)Cfl:tll i<!lJimerel)t. if nny incom:d by NCL. 
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t,.. You w11l 1ssuc-ere.Ji• OO(e as pt1' pi(n-istons of Ruic 5.l or CGST Rule. 20J7 on qualjty dcduc.'1.iotl Of 
Jiq11idau,xJ dam,1g,es. if any orisc.,;. 

I• If you <lefouh in uploading 1he in,oice/applkable CST rctum~ or t.l¢f;Wll in J epos1t or npplic:-lble GST 
talcs. NCL reserves 1he nthl tu upload such de.fa,ll1e1• (m NCL ,.,.:ebsue :ind may al,l'> debar you from 
panicip;11ing in fllture lenders for a minim111n p,erivi.l o f one- year. 

13 
SI E:slf,narr,d ""'' put to Qu4tcs % hy l,.. l hidditr Acc:~ptt!d/11wardt.-d 
Nn ttndcr ind GST w.r.f t-stimslt-d cost put to amooril ind GSr 

tender 
I llt. IJ79177J.ll •17.96% R-.. 11.3147()9.J I 

' . . 1-1. As per Cl:mse 1,0, X..t of NIT. only matcrml confflfm1ns 10 ~•pprovcd samples sh.ull nnl)' b,:: b1wgh1 to 
sii,;: , as sueh. you immedialcly con1~1Cl Pr,•f«r Engint(•r (C) & lnch_arge oftll~ WIJrk fclf !he apprnval 

(,( s:.\mplC'.s of m:itcnalt 10 be ose<I 1n th(• work. 
15. The Project E:11gh1('tr(CWKhndia .shnl1 be h )('.1Hlff::t' t1r l ht work I ICW h Nl ((' rorth) a nd &'e(md 

Lt,·d Cl,l>tk Oflict!r. Plc:.i~e com:,ct the fCW1T1ro jl!ct F'.nging;r(C) for r«'.dvins WQfk dclails. scope 
ot' work. drnwjo~. s.i1es & in!>lrw:tions regarding COlltllkncc1ncnL of work. 

16. SO(C)/Kb~dla wiJJ bt' 1-;nginetr•h\-Cbargt of lhe work mlC'). TI1,e ICW i;haJI be au1hori.zed 
reprcse1ua1iv~ C.>f EIC for the work. 

17, The ICW/;iuth<>rit~•.d r<-prck'ntMh-c (>f EtC L., 10 el111ure dll:' li:.t of approved ma1erfols lo be used in ,he 
work i, conveyed 10 lhl.' oonU~ICJr in wrilini alongwith !I cop)' h) Quality Control Cell. HQ be(ol\? 
commcnecmen1 of wo1i:. :b per Clause 8.4 of NIT. 

JS-You :tN; t,<:tcby rc:.que.,;.icd m eontnc1 M;tQffl..'fdP)(Nodul Officc-r Hinmdri£ Altt-'1dn,u:('/Khitdia and 
to observe following "-)':;tcm r¢gartliog Aucnd:ms1.-c & p;,ymem:, l)f « •!'llra<.·.1 wOftcn; and bill p:t)·n1en1s 

for 1hc work:-
(1) All 1hc; conm.m \\Ol'ktrs i:ng:tgc:d for the; i;ubje<:l wc)rk ~hall be CO\'crcd wi1h BiomL•tric Aucndancl!: 

~ptcm for paymcn1 of W:l,J'!e.,;, "'-'hkh is under co1Hrol of N1l<kiJ Ofliccr (8iomcuic Aucndance) of 
l'-:rsonnd Depn,imcnL 

(iil You 3rt ttquc:.ted to i$.~ue photo I-card lO contract W()li:~s eng.i&-ed for the wntk, C()n!Ji n.ing, dernils 
like N:une. 1\AOIIAR No .. LOA No. :ind ph,01..,gr;iph WKI cnt,ure 1hcir tegistration in th~ 8i(lnl¢ltic 
Anendwlec sys1em under Ck)Se supervb ion of Nnrbl Offiecr ( Biometric A11t11d(l11<::c)/Khadia. 

(iii)Aecordingl)'. Nodal Officer (Biome1tlc Ammcl,mcc:)IKhnd1a will provide «:opy of I.he I-card alongwhb 
Bfotnetri<: Registrnrion d~1ail,; of indl\'idual eontr.:ict w<wJ.:e(:( tv the ci\111 l:nss, Dej)a1'11ntnl. 

(iv)You shnlJ ensure submJssiou of Montblv Atte.pdtl)\"t Shett of daily n11end:11tc.~e ol' L·Ol"uract wrn1,ers 
to the rosp..--efiVt Silt Jn-Char:e ~,r 1he wo1k. whkh will Ix· scm cu the .Nodal Officer (Bio·me(ti,,; 
Aneodai>ee)/Khadia aflcr due CQtifo:,u1on. 

(, •) Nodal Officer (Bio1\letric AttenJ:.1nce.)/Kh:1.Ji,~ "''j)I is:.ue LPC (L:,bour poymenl l"ertiHcmc) on 
monthly basi~ tu you. as per moothJy anendam.-.c sheet scm fro1n ci -, il depanmcm. N1) RJ\ bill or fi nal 
bill shall be s.cm m the persvcmd tlcpar1men1 ror :Ill)' etl'tifo .. ilhon on 1fl.e bill,;, 

(\'1) You arc 10 follow the abm~ system wi1hou1 ~my lapSe..Jfoil. mhcrwise. all the onu:.o. will lie oo you in 
case of 01ht l'WiSL'. and you will be re.s1>01b1ble soldy a,; <;och for <u,y losses &/or de-lays in paymen1 
fot th(• W(lril: Cl(CCUICd & actt,)(l'>l:I by I~ dcp.1r1me111 

19,, AU 1b~ dausc~ of s:1fc1y co,fo on the tender dncumcnt. zis laid down in <•d<Jitional sal'cty na:asurcs lO ht­
taken b)' 1he comtact,)f. urc 10 be s11icdy fo ll(Metl. 

2(). Ple,a~ C1)flli'JCI l'n>jecl F.nglnee.r(Ch'if# Khadfa fol' CC>mmenCl.'lllCnl of 1he work 
P.11cl -HOQ 

Copy 10: 
I) G~•VKhad,a Aret1. 
'1> CM(C>INCUSingrauli. 
3\ PO/KHD 

You1s ·· · hfolly. 
' 

.. ~ \'S\•~ 
(\\.. Staff Oflicer (C) 
\&}..,,- Kh:t<lia Ar~a. 
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, 
4) Af'M/Khadia.: • Ref 10: C!i:pital 8 udg1:1 No · l<HO/C0/24--25/Ermroornenl/1'1'.?/01 dtd. 12.0$.102,1 for R.:. 

70$t:;J7'l.91 ttgains1 C;lpiu1I Budgel BE 2024-25 Poinl NO. 15.1. & R~wenue Rudgct ville FO Net. •fC/AfM/ 
KHO/W24•25/ENVIRONM£N'f Al.. EXl'/92/34 tor Ri-. 28'1946.7S and O:.ued 11.08.2024 & Noted for 2025-16 
Rs. 1147187.14. 2fJ26-27 Rs.1 1471?{7. 14, 2027·28 Rs.I 147787.1.J. 2028-21.J Rs 860~40J.'i however fuod will be 

ce-rtified ii, lhe- 1es1~c1i,·~ years of i:~pc-nJuurc s:ubjcd 10 iwaifabilil)' & pn)\ isiv ol budget. 
5) SO (P). Khadia Ari:-:1• wi1h •• r,:quest h.l o~rw minimum wages elc. :.is per laid down guidelines. 
fl ) Arti1 Safely Ofkcr/Khadm Area- To oh:.cr\'C ;;;:1fc1y nl)rms. 
7) ALC(Cj/LE(}(C). All:th~h:ld. 1$9/A•J , Alo1lib::agh. PO-Oar.:igtmj. f'rayagri'1j(UP1 
8) ProjccL &1gineer (Ch•il)/KhM,a Pl'<~cct. SLC Ot'ficer 
9) Oy. M:mil£t.r(Ch1t lWMin~.s. Khadin PmJ«t. FI.C Officcr.1Firs1 l.e,e.l Check Ofti<:e1') 
10) Sn B. K. Shukl:1. EA(C>, Kha,1i:-. , MGL. E11gillCCl' 011d Sile ln•Ch.argc(SJC) 
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Bid Details/�बड �ववरण

Bid End Date/Time/�बड बंद होने क� तार�ख/समय 31-01-2025 13:00:00

Bid Opening Date/Time/�बड खुलने क�
तार�ख/समय 31-01-2025 13:30:00

Bid Offer Validity (From End Date)/�बड पेशकश
वैधता (बंद होने क� तार�ख से) 120 (Days)

Ministry/State Name/मं ालय/रा!य का नाम Ministry Of Coal

Department Name/�वभाग का नाम Coal India Limited

Organisation Name/संगठन का नाम Northern Coalfields Limited

Office Name/काया%लय का नाम Ncl Singrauli Madhya Pradesh

&ेता  ईमेल/Buyer Email gmem.ncl@coalindia.in

Item Category/मद केटेगर�
Leasing of Electric Vehicles (Long Term) - Wet Lease; Tata
Nexon EV or Equivalent as per Bid Document; 2250 KM Per
Month and 12 Hours per day; 60 Months Lease; White

Contract Period/अनुबंध अविध  5 Year(s) 1 Month(s) 18 Day(s)

MSE Exemption for Years of Experience and
Turnover/ अनुभव के  वष, से एमएसई छूट  No

Startup Exemption for Years of Experience
and Turnover/ अनुभव के  वष, से 0टाट%अप छूट  No

Document required from seller/�व&ेता  से मांगे
गए द0तावेज़

Experience Criteria,Certificate (Requested in
ATC),Additional Doc 1 (Requested in ATC),Additional Doc 2
(Requested in ATC),Additional Doc 3 (Requested in
ATC),Additional Doc 4 (Requested in ATC)
*In case any bidder is seeking exemption from Experience /
Turnover Criteria, the supporting documents to prove his
eligibility for exemption must be uploaded for evaluation by
the buyer

Do you want to show documents uploaded
by bidders to all bidders participated in
bid?/

No

Bid to RA enabled/�बड से 2रवस% नीलामी स4&य 4कया No

Type of Bid/�बड का 5कार Two Packet Bid

Time allowed for Technical Clarifications
during technical evaluation/तकनीक� मू6यांकन के
दौरान तकनीक� 0प8ीकरण हेतु अनुमत समय

7 Days

 

Bid Number/बोली &मांक (�बड सं9या):
GEM/2025/B/5827091

Dated/4दनांक : 16-01-2025

Bid Document/ �बड द0तावेज़

1 / 6

213

GeM 
Government 

e Marketplace 
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Estimated Bid Value/अनुमािनत �बड मू6य 98112263

Evaluation Method/मू6यांकन पAित Total value wise evaluation
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Buyer Added text based ATC clauses

Bidders are advised to go through Buyer Uploaded ATC for Eligibility Criteria, Evaluation Process, Terms an
d Condition of Contract, Location-wise deployment, Applicable Performance Security and Additional Perfor
mance Security, Arbitration Clauses etc.

.

2. Buyer Added Bid Specific ATC

Buyer uploaded ATC document Click here to view the file .

Disclaimer/अ0वीकरण

The additional terms and conditions have been incorporated by the Buyer after approval of the Competent
Authority in Buyer Organization, whereby Buyer organization is solely responsible for the impact of these clauses
on the bidding process, its outcome, and consequences thereof including any eccentricity / restriction arising in
the bidding process due to these ATCs and due to modification of technical specifications and / or terms and
conditions governing the bid. If any clause(s) is / are incorporated by the Buyer regarding following, the bid and
resultant contracts shall be treated as null and void and such bids may be cancelled by GeM at any stage of
bidding process without any notice:-

1. Definition of Class I and Class II suppliers in the bid not in line with the extant Order / Office Memorandum
issued by DPIIT in this regard.

2. Seeking EMD submission from bidder(s), including via Additional Terms & Conditions, in contravention to
exemption provided to such sellers under GeM GTC.

3. Publishing Custom / BOQ bids for items for which regular GeM categories are available without any
Category item bunched with it.

4. Creating BoQ bid for single item.
5. Mentioning specific Brand or Make or Model or Manufacturer or Dealer name.
6. Mandating submission of documents in physical form as a pre-requisite to qualify bidders.
7. Floating / creation of work contracts as Custom Bids in Services.
8. Seeking sample with bid or approval of samples during bid evaluation process. (However, in bids for

attached categories, trials are allowed as per approved procurement policy of the buyer nodal Ministries)
9. Mandating foreign / international certifications even in case of existence of Indian Standards without

specifying equivalent Indian Certification / standards.
10. Seeking experience from specific organization / department / institute only or from foreign / export

experience.
11. Creating bid for items from irrelevant categories.
12. Incorporating any clause against the MSME policy and Preference to Make in India Policy.
13. Reference of conditions published on any external site or reference to external documents/clauses.
14. Asking for any Tender fee / Bid Participation fee / Auction fee in case of Bids / Forward Auction, as the

case may be.
15. Any ATC clause in contravention with GeM GTC Clause 4 (xiii)(h) will be invalid. In case of multiple L1

bidders against a service bid, the buyer shall place the Contract by selection of a bidder amongst the L-1
bidders through a Random Algorithm executed by GeM system.

Further, if any seller has any objection/grievance against these additional clauses or otherwise on any aspect of
this bid, they can raise their representation against the same by using the Representation window provided in
the bid details field in Seller dashboard after logging in as a seller within 4 days of bid publication on GeM. Buyer
is duty bound to reply to all such representations and would not be allowed to open bids if he fails to reply to
such representations.

All GeM Sellers / Service Providers are mandated to ensure compliance with all the applicable laws /
acts / rules including but not limited to all Labour Laws such as The Minimum Wages Act, 1948, The
Payment of Wages Act, 1936, The Payment of Bonus Act, 1965, The Equal Remuneration Act, 1976,
The Payment of Gratuity Act, 1972 etc. Any non-compliance will be treated as breach of contract
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and Buyer may take suitable actions as per GeM Contract.

This Bid is governed by the General Terms and Conditions/सामा^य िनयम और शत], conditons stipulated in Bid and
Service Level Agreement specific to this Service as provided in the Marketplace. However in case if any condition
specified in General Terms and Conditions/सामा^य िनयम और शत] is contradicted by the conditions stipulated in
Service Level Agreement, then it will over ride the conditions in the General Terms and Conditions.
In terms of GeM GTC clause 26 regarding Restrictions on procurement from a bidder of a country which shares a land border with India, any bidder from a country which
shares a land border with India will be eligible to bid in this tender only if the bidder is registered with the Competent Authority. While participating in bid, Bidder has to
undertake compliance of this and any false declaration and non-compliance of this would be a ground for immediate termination of the contract and further legal action

in accordance with the laws./जेम क� सामा^य शत, के खंड 26 के संदभ% मR भारत के साथ भूिम सीमा साझा करने वाले देश के �बडर से खर�द
पर 5ितबंध के संबंध मR भारत के साथ भूिम सीमा साझा करने वाले देश का कोई भी �बडर इस िन�वदा मR �बड देने के िलए तभी पा  होगा
जब वह �बड देने वाला सQम 5ािधकार� के पास पंजीकृत हो।�बड मR भाग लेते समय �बडर को इसका अनुपालन करना होगा और कोई भी
गलत घोषणा 4कए जाने व इसका अनुपालन न करने पर अनुबंध को तbकाल समाc करने और कानून के अनुसार आगे क� कानूनी कार%वाई
का आधार होगा।

---Thank You/ध^यवाद---
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1.0 Introduction 
 

1.1 Project Brief 
 

Northern Coalfields Limited (NCL)., a subsidiary company of Coal India Limited (CIL) is 
operating Opencast Mines in Singrauli coalfield. The Singrauli Coalfield is divided into two 
basins namely Main basin and Moher sub-basin. Moher sub-basin having an area of 312 Sq.KM. 
Out of which 80 Sq.KM on Eastern side lies in Sonebhadra Distt. of U.P. and rest in Singrauli 
Distt. of M.P. The Main basin is located west of Waidhan. The Moher sub basin is the centre of 
mining activities. The southern half of the Moher basin is preserved while the northern half was 
up thrown by a metamorphic fault and is eroded, hence called Moher Sub basin. 

The PR for Khadia OCP (4Mtpa to 10Mtpa) was prepared by RI-VI, CMPDI with coal winning 
by Department Shovel-Dumper and Partial OB removal by outsourcing (Dragline departmental) 
on 28.06.2011. The existing Environmental Clearance of Khadia OCP is 14 MTPA. To meet 
the growing demand of coal, it has been proposed to increase the production capacity of Khadia 
OCP from 14Mtpa to 20Mtpa, incremental 6Mtpa. To augment the production for an optimum 
life of the project, it is necessary to encompass the additional coal reserves from the dip side 
blocks, namely, remaining part of Khadia block, small part of Ruhela Geological Coal Block 
and a small part of Marrak Geological Coal Block. 

 

1.2 Scope of the work 
 

Fly Ash is the fine particulate matter outcome of coal-burning, mainly primarily from the coal-
based electricity generation plants. Fly ash is considered a harmful product for the environment 
and it is becoming a concern for everyone.  Fly ash disposal in an unscientific way affects the 
local ecosystems due to the heavy metal pollution through erosion and leachate generation.  Fly 
ash contaminates surface and groundwater, soils and vegetation by mobilization of its hazardous 
metals.  

Ministry of Environment and Forest has notified to reduce the impact of fly ash on the 
environment and to lower the requirement of land for its disposal.  MOEF also compelled 100% 
utilization of fly ash.  Therefore, many mining companies plan to get back the fly ash generated 
from the neighboring coal-fired thermal power plants, namely NTPC, Anapara, Renusagar, etc. 
These companies are facing tremendous space constraints. The enormous quantities of fly ash 
occupy vast tract of land area, and adversely affects the environment due to its storage and 
disposal problem.  
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As per Fly Ash Notification dated 3rd November, 2009, issued by MoEF&CC, Government of 
India, it is mandated to use fly ash in different sectors with the objective of its gainful utilization. 
This Notification states that: 
 

i. No person or agency shall within 50 kms (by road) from coal or lignite based thermal 
power plants, undertake or approve stowing of mines without using at least 25% of fly ash 
on weight to weight basis, of the total stowing material used and this shall be done under 
the guidance of the Director General of Mines Safety (DGMS), and 
ii. No person or agency shall within 50 kms (by road) from coal or lignite based thermal 
power plants, undertake or approve without using at least 25% of fly ash on volume to 
volume basis of the total material used for external dump of overburden and the same 
percentage in upper benches of back filling of opencast mines and this shall be done under 
the guidance of the Director General of Mines Safety (DGMS). 

 

Therefore, scientific assessment of fly ash from selected locations is required to be carried out 
and analyzed for any possibility of its disposal in the mine by mixing with overburden materials 
in appropriate proportions considering the environmental, safety and other statutory conditions. 
Based on the above discussion the following objectives have been taken for the present project 
study  

1. Geotechnical Study of Overburden dump form mine  
2. Geotechnical study of Fly ash sample collected from power plants 
3. Geotechnical investigation of mix overburden and fly ash 
4. Fly ash characterization study  
5. Leaching study 
6. Slope stability of mix overburden and fly ash 
7. Traffic study for fly ash dumping (Route and Mode of Fly ash Transportation). 

 

1.3 Work order and term of reference 
 

The NCL Board in their 265thmeeting vide reference no. NCL/SGRL/R&D/2021/90, dated 
10.07.2021, has approved the subject proposal –“Scientific study of fly ash 
utilization/dumping/Mixing in the OB of the running/active mines of NCL along with its 
viability and safety aspect of man and machinery”. The Department of Mining Engineering, 
Indian Institute of Technology (Banaras Hindu University) was assigned the job vide work order 
No.NCL/SGRL/R&D/2021/90, dated 10.07.2021. 
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2.0   Study Area 
 

2.1  Project site 
 

Khadia OCP is an existing working mine under sanctioned Khadia OCP (10 Mtpa). The project 
has Environmental Clearance for production capacity of 14.0 Mtpa within the leasehold 
boundary of sanctioned Project Report of 10 Mtpa. The existing Khadia OCP (10Mtpa) is 
working in Khadia Geological Coal Block, which is located in the South-eastern part of Moher 
Sub-Basin of Singrauli Coalfield and lies partly in Sonebhadra district of Uttar Pradesh and 
partly in Singrauli district of Madhya Pradesh. 

The proposed PR of Khadia Expansion OCP (16 Mtpa; Peak Capacity 20 MTPA). incremental 
6 Mtpa has been envisaged with inclusion of remaining part of Khadia Geological Coal Block, 
part of Ruhela Geological Coal Block and a small part of Marrak Geological coal Block. Khadia 
Geological Block having an area of 7.72 sq.km. and Geological reserve of 287.59 Mt is located 
in the South-eastern part of Moher Sub-basin of Singrauli Coalfield. Ruhela Geological Block 
having an area of 4.82 Sq.km and Geological reserve of 228.43 Mt lies in the dip side of Khadia 
Geological Block. Marrak Geological Block having an area of 5.37 Sq.km and Geological 
reserve of 162.82 Mt lies in the Eastern side of Khadia Geological Block.  

Krishnashila OCP (4Mtpa) lies on its east and Dudhichua OCP (20Mtpa) in the west. The terrain 
of the opencast minefield represents the hily plateau with varying RLs of about 290m 490m 
above MSL. The drainage of the area is controlled by many seasonal nallas with southerly flow 
in a major portion of the minefield which discharges into Balia Nalla and which ultimately 
drains into the GBP Sagar in south. There are three coal seams namely Turra (14.57-22.56m), 
Purewa Bottom (5.60-13.39m) and Purewa Top (3.75-10.35m) which are envisaged to be mined 
within the quarry boundary. 
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Figure 1: Location MAP of Khadia OCP 

 

 
 

2.2  Location, topography and drainage 
 

The area is undulating and hilly terrain. The elevation of the plateau varies from 425m to 490m 
above MSL (Mean Sea Level). It stands out as a hilly plateau with elevations as high as 490m. 
The mining block area maintains an undulating rugged topography (RL varying from 290 m to 
490 m) sloping towards south and west. The base of the plateau extends with elevation around 
290m above MSL. 

Khadia OCP is situated partly in district of Sonebhadra (UP) and partly in the district of 
Singrauli (MP), within Singrauli Coalfield. The Khadia block lies between Latitude 24o7'26” 
& 24°8’47” and Longitude 82°41’40” & 82°44’47” and is covered in the Survey of India 
Toposheet 63-L/12 (R.F. 1:50,000) and Special sheet Nos. 9 & 11 (R.F. 1:10,000). Khadia 
block is adjacent to Dudhichua OCP in the west and Krishnashila OCP in the east. 

 

 

 

Climate 
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The climate of the area is dry to moist, tropical with well-defined summer from April to June, 
rainy season from July to September and winter from November to February. The temperature 
varies from a maximum of 48⁰C to a minimum of 80C. The area receives an average annual 
rainfall of 1200.00 mm (Based on rainfall data from 2006 onwards). The daily highest rainfall 
has been recorded as 264.40 mm on 18.07.71 

Drainage 

The Khadia block stands out as a plateau above the plains on its south. The plateau is 
pronounced by steep escarpment facing south rising from an elevation of 290 m at the base 
to 425 m at the top of the plateau. The area on the top of -the plateau is gently undulating 
except one hill in the north-east corner have an altitude of 489 m. The general elevation of 
the plateau varies from 420-440 m. 

The drainage is controlled by a few seasonal nallas with southerly flow. All these seasonal 
nallas meet the Balia Nalla in the south which is semi- perennial and join the GBP Sagar on 
the south. 

Numerous seasonal nalas flowing from north to south and south to north drain through this area 
and meet the master drain the Rihand dam (Govind Ballabh Pant Sagar) which is located south 
of this area. The local drainage is mainly radial in nature. Tippa Jharia nala drains the Khadia 
(Expansion) OCP area in north and Ballia nalla drains this OCP in south and meet the Gobind 
Ballabh Panth Sagar. 

Accessibility and Communication 

 

Khadia OCP is well connected by all weather roads. The nearest railway station Shaktinagar 
is at a distance of about 2 km. Another railway station ‘Singrauli’ on Katni-Chopan Branch 
Line of East -Central Railway is at a distance  of about 12 km from the project.  The nearest 
town Waidhan, the Singrauli district HQ is  located  about 12 km to the south,  Renukut (UP) 
is 50 Km in the east and Varanasi (UP) is about 225  km in the north. Renukut-Waidhan all 
weather road passes through the southern part of the block without blocking any coal 
reserves. 

  

229

-------------~-536



Scientific Study of Fly ash utilization in OB of Running Mine of Khadia OCP  12 
   

 Department of Mining Engineering, IIT(BHU) 
 

 

2.3 Geological features 
 

The Singrauli coalfield (Latitude 23046’37’’ N & 24013’17’’ N and Longitude 81045’24’’ E & 
82047’50’’ E) covering an area of 2375sq. Km is centrally located in the map of India. It 
constitutes the northern most part of the Son-Mahanadi master Gondwana basin. Singrauli 
Coalfield is divided in two parts on the basis of geological setup, namely (i) Moher sub-basin 
(300sq km, eastern part) and (ii) Main basin (2075 sq. Km western part), separated by a 
basement high almost parallel to the Kachan River. The Khadia block is located in the south 
eastern portion of Moher Sub-basin and has been named after Khadia village situated in the 
south of the block. 

 

Geology of the Block 

PR for Khadia Expansion OCP consists Khadia Geological Coal Block, part of Ruhela 
Geological Coal Block and a small part of Marrak Geological Coal Block. 

The entire block consist rocks of Barakar formations are exposed in this block along with recent 
soil/alluvium cover at places. Barakar Formation consists mainly sandstone, coal and 
occurrence clay horizons. The generalised sequence as established by GSI and updated by IBM, 
NCDC and CMPDI is as follows: 

Table 1: The general geological sequence of North Eastern Part of Singrauli Coalfield 

Group Formation  Lithology  Thickness 
(m) 

Damuda 
Group 
Lower 

Gondwana 

Recent  Soil/ Alluvium Sandstone, Carbonaceous shale 
&fireclay 

150 

Raniganj 
Formation 

Coal, shaly coal & Cabonaceous shales (Jhingurdah 
Top seam) 

131 to 135 

 Medium grained sandstone and shale 39 to 58 
 Coal, shaly coal & Cabonaceous shales (Jhingurdah 

Bottom seam) 
10 to 15 

 Sandstone, carbonaceous shale with coaly stringes 60 
Barren 

Measures 
Medium to coarse grained sandstone with greenish 
shale Bands changing into red & green clay near 

outcrop 

125 

 Carbonaceous shale, sand-stone & thin coal bands 
Coal, shaly coal and carbonaceous shale 

(Panipahari Seam) 

45 to 70 
1to 2 
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 Fine to coarse grained sandstone 110 to 125 
 Coal & shale 10 to 0 
 Sandstone and shale 

Carbonaceous shale, shaly coal and coal 
(Purewa Top Seam) 

30 to 40 
8to 12 
8 to 12 

Barakar 
Formation 

Fine to coarse grained sandstone 0 to 60 

 Coal Carbonaceous shale & shaly coal (Purewa 
Bottom Seam) 

10 to 14 

 Fine to coarse grained sandstone 45 to 75 
 Coal, carbonaceous shale & shaly coal (Turra 

Seam) 
14 to 23 

 Fine to coarse grained sandstone 45 to 90 
 Coal & shaly coal (kota Seam) 1 to 3 
 Fine to coarse grained sandstone 150 to 230 

Talchir 
Formation  

Khaki green shale & sandstone 230 -250 

 

Description Of Seams 

There is no exposure of coal within the block. The outcrops of clay occurring along with the 
incrops of coal seams are residual product of spontaneous combustion of the coal seams. Due 
to the occurrence of this clay, the incrop of coal is rather at depth depending on the depth of 
penetration of spontaneous combustion. 

Five coal seams occur in the block viz. (i) Kota, (ii) Turra, (iii) Purewa Bottom, (iv) Purewa 
Top and (v) Khadia seam in ascending order. Purewa Bottom and Purewa Top Seams are fairly 
thick and are potential for exploitation. Other seams viz. Kota and Khadia have not been 
explored in detail because of its thinness, impersistent and inter-banded nature. 

Table 2:  Geological sequence of Khadia Exp. OCP 

Lithology Thickness (m) Normal thickness 
Soil and Sub-soil 0 to 8.15 0 to 1.00 
Sandstone & shale Upto74.65  
Khadia seam 0.25-1.25 0.50-0.60 
Sandstone & shale 20.66-26.67 23-26 
Purewa Top Seam 4.85-10.35 8-10 
Sandstone & shale 30.34-43.70 32-40 
Purewa Bottom seam 7.10-13.39 9-12.5 
Sandstone & shale 50.78-64.28 54-61 
Turra Seam 18.20-23.37 19.5-21.5 
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Sandstone & shale 50.73-79.69 62-70 
Kota seam 0.40-2.13 1-2 

DIP AND STRIKE: The strike is NW-SE in the west which swing to ENE-WSW in the eastern 
part of the area. The strikes is E-W in the central part of the area. The dip generally varies from 
20 to 30 (1 in 28 to 1 in 19) towards north. 

Faults/Joints 

The areas devoid of any fault. However, two sets of prominent vertical joints (NE-SW and NW-
SE) and one set less prominent (E-W) joints have been observed in the area. 

Turra Seam 

Turra Seam is the thickest of all the seams containing comparatively better quality coal. The 
immediate roof of the Turra seam is generally represented by inter banded horizons of shale, 
sandy shale and sandstone and carbonaceous shale. The roof of Turra seam within the incrop 
region is represented by clay. The immediate floor of Tura Seam is generally either shale or 
alternate Bands of shale and sandstone. Parting in the Turra seam overlies Kota Seam after a 
parting of 69m to 79.69m. The full thickness of Turra Seam including all dirt Bands varies from 
18.20m to 23.37m. The dirt bands in Turra seam are represented by carb, Shale, carb, sandy 
shale, and sandstone varying in thickness from 0.05m to more than 2 meters. 

Purewa Bottom seam 

The Purewa Bottom Seam has been encountered in 54 boreholes. Out of these boreholes, full 
seam has been encountered in 52 boreholes and part thickness in 2 boreholes. The Purewa 
Bottom Seam overlies Turra Seam with a parting of 50.78 to 64.28m. The lithology of parting 
is mostly medium to coarse grained sandstone. The full thickness of Purewa Bottom Seam 
including all dirt bands varies from 7.10mto 13.39m. The full seam occurs within a depth range 
of 71.60m to 179.30m. Based on the available borehole data the thickness of Purewa Bottom 
Seam within incrop zone varies from 4.81m to 8.80m and occurs within a depth range from 
76.00 m to 76.04m. 

Roof and floor characteristics: 

The immediate roof of the Purewa Bottom Seam is largely represented by medium to coarse 
grained sandstone. In incrop zone, the immediate roof is always represented by clay.  

The immediate floor of Purewa Bottom Seam is represented either by alternate bands of shale 
and sandstone or fine grained sandstone. 

Purewa Top Seam 
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General: The Purewa Top Seam is thinner than Turra and Purewa Bottom Seam and its incrop 
occurs generally on the plateau just above the escarpment. The outcrop of the seam is always 
burt and is represented by clay/clayey soil. 

Parting: The Purewa Top Seam overlies Purewa Bottom Seam after a parting of 30.34m to 
43.70m. The Lithology of parting between Purewa Bottom and Purewa Top Seams are medium 
to coarse grained sandstone. 

Thickness: The full thickness of Purewa Top Seam including all din bands varies from 4.85mto 
10.35m. In the incrop region the seam was encountered at a depth range of 35.35m to 57.85m 
Purewa Top Seam is fairly uniform in its thickness. 

Roof and Floor Characteristics 

The immediate roof of the Purewa Top Searn is exclusively represented by sandstone. Only in 
incrop zone the roof has been represented by clay. 

 

2.4  Geo mining Characteristics  
 

Considering the existing working of Dudhichua east section and Khadia west section and also 
the gap between the working front of both the mines, it is not possible to follow the working 
limit as per sanctioned Western boundary of Khadia OCP (10 Mipa) as it involves major 
rehandling of OB Dump from eastern section of Dudhichua OCP and about 200 m strike length 
is being left by Khadia West section from the sanctioned boundary of Dudhichua OCP on the 
floor of Turra seam. So, common boundary on the floor of Purewa Bottom Seam has been 
envisaged for proposed Khadia Expansion OCP (16Mtpa). As Dudhichua OCP (20Mtpa) is a 
leading mine, there will not be any restriction for the working of Dudhichua OCP. 

The working limit of proposed Khadia OCP will be restricted upto the working limit of Purewa 
Bottom and Purewa Top seam of eastern section of Sanctioned Dudhichua OCP and about 200m 
strike length of Turra seam will be left as barrier between East section of Dudhichua OCP and 
west section of Khadia OCP. The position of faces in east section of Dudhichua OCP vis-à-vis 
west section of Khadia OCP have been so planned as to maintain a sufficient lag for maintaining 
the transport horizon from advance benches to the spoil dumps. 

Table 3: Geological and Mining Characteristics 

SL.NO PARTICULARS UNIT VALUE 
1 Thickness of coal Seam (Full seam thickness zone) 
 Seam  Stratigraphic 

Thickness (m) 
Effective 

Thickness (m) 
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 a) Purewa Top Seam m 4.85-10.35 (8.28) 3.75-10.35 (7.20) 
 b) Purewa Bottom Seam m 7.10-13.39 

(11.40) 
5.60-13.39 

(10.84) 
 c) Turra Seam m 18.20-23.37 

(20.76) 
14.57-22.56 

(18.74) 
2 Thickness of OB and Partings 
 a) OB above Purewa Top seam m 37.55-117.60 
 b) Parting between Purewa 

Bottom & Purewa Top Seams 
 30.40-43.70 

 c) Parting between Turra & 
Purewa Bottom Seams 

m 50.78-64.28 

3 Seam Gradient Deg. 2-3 
4 Volume weight of Coal (with dirt band upto 1 m thick) 
 a) Turra Seam t/m3 1.58 
 b) Purewa Bottom Seam t/m3 1.61 
 c) Purewa Top seam t/m3 1.62 

5 Volume Weight of OB t/m3 2.35 
6 Volume weight of dirt band t/m3 2.00 
7 Excavation Category 
 a) Coal Cat-III – 90% & Cat-IV – 10% 
 b) Overburden Cat-III – 90% & Cat-IV – 10% 

8 Total mineable reserves of 
Khadia Expansion OCP (16 
Mtpa) as on 01.04.2020 

Mt 233.50 

9 Total volume of OB of Khadia 
Expansion OCP (16 Mtpa) as on 
01.04.2020 (without in-seam 
band) 

Mm3 830.00 

10 Average Stripping Ratio (without 
in-seam band) 

m3/t 3.55 

11 Total volume band of Khadia 
OCP (16 Mtpa) as on 1.04.2020 

Mm3 14.00 

12 Total volume of OB of Khadia 
Expansion OCP (16 Mtpa) as on 
01.04.2020 (with in-seam band) 

m3/t 844.00 

13 Average stripping ratio (with in-
seam band)   

m3/t 3.61 
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Characteristics of Coal & OB 

The average stratigraphic thickness of Turra coal seam, Purewa Bottom coal seam and Purewa 
Top coal seam are 20.76m, 11.40m and 8.28m respectively. The roof and floor of the seams are 
composed mainly of coarse grained sandstone, shale and sandy shale. 

The bulk of the overburden is represented by sandstones, which forms 80 to 90% and shales 
forms 6 to 10% of the OB. Soil and clay constitutes 4 to 10% of the OB. Shales present in block 
are grey shale, sandy shale & carbonaceous shale which are normally associated with the floor 
and roof strata of the coal seams. Sandstones are generally grey to white, medium to coarse 
grained and are often gritty. 

The coal seams are dipping at angles 2-3 towards the north. The area is devoid of any fault and 
intrusive. The surface RL ct the opencast minefield varies in the range of 290m to 490m above 
mean sea level. 

Khadia OCP (10Mtpa) has been working since 2010-11 with combined system of mining using 
Dragline and Shovel-Dumper combination for OB removal. The existing system has been 
proposed to be continued with up gradation of equipment size for achieving higher production 
level. Surface Miner has been envisaged for coal winning from total Purewa Top and part of 
Purewa Bottom Seams and existing shovel-dumper for Turra seam and partially for Purewa 
Bottom seam coal winning in the proposed PR for Khadia Expansion OCP (16Mtpa) 
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2.5 Mining and Dumping Strategy 
 

The estimation of mineable coal reserve and volume of OB has been done, based on existing 
mine working plan as on 01.04.2020. 

The total Mineable Reserve as on 01.04.2020 has been estimated as 233.50 Mt and 
corresponding total OB including inseam band as 844.00Mm³ with an average stripping ratio of 
3,61mt (table 4). 

Table 4: The section-wise MR, OBR & Average Striping Ratio  

Particulars  West section East 
section 

Total  

Mineable Coal Reserves 
Purewa Top Seam 25.03 16.27 41.30 
Purewa Bottom Seam 40.04 30.61 70.65 
Turra Seam 67.38 54.17 121.55 
Total 132.45 101.05 233.50 
Volume of OBR (Mm3) without Band 
Top OB 246.18 108.24 354.42 
Parting between Purewa Top and 
Purewa Bottom Seams 

105.93 73.57 179.50 

Parting between Purewa Bottom 
and Turra Seams 

168.73 127.35 296.08 

Total 520.84 309.16 830.00 
Volume of Band (Mm3) 
Purewa Top Seam 2.90 0.98 3.88 
Purewa Bottom Seam 1.18 0.71 1.89 
Turra Seam 4.35 3.88 8.23 
Total  8.43 5.57 14.00 
Total OB including Band 529.27 314.73 844.00 
Average Stripping Ratio 
including in-seam band (m3/t) 

4.00 3.11 3.61 

 

Mine Development Strategy 

Khadia OCP (10 Mtpa) is existing working mine. The PR for Khadia Expansion OCP Expansion 
(16 Mtpa) has been proposed to be worked by extending the existing workings in the dip side 
of Khadia Block, part of Ruhela Block and a small part of Marrak Block. The existing Khadia 

236

-------------~-543



Scientific Study of Fly ash utilization in OB of Running Mine of Khadia OCP  19 
   

 Department of Mining Engineering, IIT(BHU) 
 

OCP (10 Mtpa) is being worked in two sections viz Eastern and Western sections and proposed 
Khadia Expansion OCP (16 Mtpa) has also been envisaged to be worked in two sections viz. 
Eastern and Western Sections.  

Dumping 

The main OB bench overlying Turra seam is to be removed by dragline system and proposed to 
be sidecast in the decoaled area of previous cut. The OB from upper benches will be handled by 
Shovel-dumper system and is proposed to be stacked upto the extent possible over the dragline 
sidecast spoil within the pit. 

The volume of OB (including in-seam band) to be handled as per PR of Khadia Expansion OCP 
as on 31.03 2020 is 844.0 Mm³, out of which 156.35 Mm³ OB will be directly sidecast by 
draglines including throw blast of 13.35 Mm² in the decoaled cut and balance 687.65 Mm³ is 
proposed to be removed and dumped by shovel-dumper system in the internal dumps in both 
the sections. The mine is being worked since 1981-82 and 487.66 Mm? of OB has already been 
dumped in external/internal dumps since inception till 31.03.2020. The final stage dump plan 
shows that apart from existing dump volume of 487.65 Mm³, further 844.0 Mm³ will be 
accommodated in the internal dumps in both the sections. 

Table 4A: The Tier-wise OB volume of internal dumps is given below: 
SL.No. Tier (RL) Volume (Mm3) 

A EAST SECTION  
1 Dragline Dump 66.65 
2 Upto 290 & 290-320 69.00 
3 320-350 45.12 
4 350-380 41.40 
5 380-410 34.43 
6 410-440 28.90 
7 440-470 20.97 
8 470-500 12.95 
9 500-530 6.90 
TOTAL EAST (A) 
1 Dragline Dump 89.70 
2 Upto 270 & 270-320 78.78 
3 300-330 60.08 
4 330-360 57.36 
5 360-390 53.26 
6 390-420 46.91 
7 420-450 44.16 
8 450-480 39.98 

237

-------------~-544



Scientific Study of Fly ash utilization in OB of Running Mine of Khadia OCP  20 
   

 Department of Mining Engineering, IIT(BHU) 
 

9 480-510 29.16 
10 510-540 18.29 
Total West (B) 517.68 
Grand Total (A+B) 844.00 

 
Since inception, 487.66 Mm³ of OB has already been dumped in internal/external OB dumps of 
the mine. Apart from the above OB, the volume of OB estimated in the PR (16Mtpa) is 844.0 
Mm', which will be accommodated in internal OB dumps in both the sections.  

OB Dump Benches 

Shovel-dumper spoil dumps will be formed in benches of 30m and slope of individual dump 
bench will be 37 (equal to angle of natural repose of OB material). The width of berm between 
two adjacent benches will be 40m. Overall slope of dump works out to 28. Top soil wherever 
available will be stacked separately which will be used up for spreading over the completed OB 
dumps.  The total mineable reserves within the sanctioned mine boundary of Khadia OCP as 
well as volume of OB and stripping ratio are given table  5 

Table 5: Overburden and stripping ratio  

Seam Sanctioned 
MR (10Mtpa) 

Estimated Balance MR as 
on 01.04.2020 (10 (Mtpa) 

Incremental in 
Expansion area (6 
Mtpa) 

Total in PR (16 
Mtpa) as on 
01.04.2020 

Purewa Top 
Seam (Mt) 

32.07 26.00 15.3 41.30 

Purewa Bottom 
Seam (MT) 

67.95 53.00 1.65 70.65 

Turra Seam (Mt) 142.53 10150 20.05 121.55 
Total Coal (Mt) 343.55 180.5 53.00 2.33 
Volume of OBR 
(Mm3) (with 
band) 

1039.67 653.50 190.55 844.00 

 

2.6 Mining Technology 
 

Elements of mining system have been determined in accordance with the parameters of 

excavation and transport equipment and the parameters of drilling and blasting. 
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Table 5A: Element of Mining system  

SL.No. Particulars Uni
t 

Overburden Coal 
D/L Shov

el 
1 Bench Height m 40-45 15-18 10-15 
2 Working Bench Width m 70 55-60 45 
3 Non-working Bench 

Width 
m 70 35-40 25 

4 Bench slope Deg
. 

70 70 80 

5 Blast Hole Dia. mm 311 250 160 
6 Inclination of 

Boreholes 
 Inclined Verti

cal 
Vertical 

7 Powder Factor  0.6 0.3 0.2 
 

The main OB bench overlying Turra seam is to be removed by dragline system and proposed 

to be side cast in the decoaled cut. The OB from upper benches is being handled by Shovel-

dumper system and accommodated over the dragline side cast spoil within the pit. However, 

a part of OB is being accommodated in external dumps. Total volume of OB to be handled 

has been estimated as 844 Mm3 as on 01.04.2020. 
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2.7  Existing Environmental condition 
 

 
Ambient air quality 
 

Parameters chosen for assessment of ambient air quality were Suspended. Particulate Matter 

(SPM), Particulate Matter (PM10), Fine Particulate Matter (PM2.5), Sulphur Dioxide (SO2) 

and Nitrogen Oxides (NOx). Respirable Dust Samplers (RDS) were used for sampling of 

SPM, PM10, So2 & NOx and Fine Dust Samplers (PM 2.5 sampler) were used for sampling 

of PM2.5 at 24 hours interval once in a fortnight.The samples were analysed in 

Environmental Laboratory of CMPDI. 

 It has been seen from the analysis results that the 24 hours average concentration of 

parameters like SPM, PM10, PM2.5, SO2 and NOx are mostly within the permissible limits 

in ali sampling locations as per MoEF & CC Gazette Notification No. GSR 742 (E) dt 

25.09.2000 standards for coal mines and national ambient air quality standard – 2009. 

Sometimes the concentration of SPM, PM10 & PM2.5 exceeds the limits due to presence of 

numbers of thermal powers in the vicinity. 

 
 
Water quality 
 

Water samples were collected as per standard practice. Drinking water samples were 

collected and analysed for four/five parameters on fortnightly basis. The drinking water 

sample was collected and analysed for all parameters on quarterly basis. Parameters like pH, 

Temperature and Dissolved Oxygen were analysed on site while collecting the samples. 

Thereafter  the samples were preserved and analysed at the laboratory of CMPDI. The test 

results indicate that the major parameters compared with MoEF & CC Gazette Notification 

No. GSR 742 (E) dt 25.09.2000 standards for coal mines (For 4/5 parameters of drinking 

and effluent water) IS. 10500/2012 (All parameters of Drinking water) are within 

permissible limits. 
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Noise level quality  
 

Noise level measurement is n form of 'LEQ' were taken using integrated Averaging sound 

level meter (CR: 812 C) during day and night time. Noise levels were measured for about 

one hour time in day and night time. Noise levels were measured in Decibels, ‘A’ weighted 

average, i.e. dB (A). During the noise level survey it has been observed that the noise level 

in the sampling locations is within the permissible limits prescribed as per MoEF & CC 

Gazette Notification No. GSR 742 (E) dt 25.09.2000 standards for Coal Mines for Industrial 

Area and Noise pollution (Regulation and Control) Rules, 2000, for residential Area. 

 
  

2.8 Impact of fly Ash on Environment and dumping 
 

The combustion of pulverized coal at high temperatures and pressures in power stations 
produces different types of ash. The ash fraction is carried upwards with the flue gases and 
captured before reaching the atmosphere by highly efficient electro-static precipitators. It is 
composed mainly of extremely fine, glassy spheres and looks similar to cement. Fly ash is a 
fine, glass powder recovered from the gases of burning coal during the production of electricity. 
These micron-sized earth elements consist primarily of silica, alumina and iron. 

Fly ash is left behind when coal is burnt. Coal-fired power plants are the biggest sources of fly 
ash mainly contain quartz, mullite and the iron oxides hematite, magnetite. I also contain toxic 
chemicals such as arsenic, barium, cadmium, nickel and lead, among others. These are known 
to cause cancer, lung and heart ailments and neurological damage, and contribute to premature 
mortality. 

Irregular accumulation and inappropriate disposal of fly ash will lead to its disposal over vast 
areas of land, with resultant degradation of the soil and danger to both human health and the 
environment. Fly ash particles, small enough to escape emission control devices, are easily 
suspended in air and have become a major source of air pollution. Repeated exposure to fly ash 
can cause irritation of the eyes, skin, nose, throat and respiratory tract, and can even result in 
arsenic poisoning. Fly ash can even reach the sub-soil and ultimately cause siltation, clog natural 
drainage systems and contaminate the ground water with heavy metals. (Yao et.al, 2015). 

Coal contains significant amount of various trace metals, and after combustion these metal 
concentrations in fly ash are higher than that of in parent coal. Sometime, under favouring 
conditions, a considerable amount of these trace elements can easily be leached out from the 
surface of fly ash particles by the interaction with water in ponds or landfills (Bhattacharyya et 
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al., 2009). It has been reported that the metal contaminants like V, Cr, Ni, Cd and Pb are potential 
hazards to the environment even at low levels (Patra et al., 2012). 

The effect of fly ash on soils and microorganisms in the soils are influenced by the pH of the 
ash and trace metal concentrations in the ash. Microbial communities in contaminated soil have 
shown reductions in respiration and nitrification. These contaminated soils can be detrimental 
or beneficial to plant development. Most detrimental effects were observed when boron 
phytotoxicity was observed. Plants absorb elements elevated by the fly ash from the soil. 
Arsenic, molybdenum, and selenium were the only elements found at potentially toxic levels 
for grazing animals.  

 

2.9 Fly ash Dumping in Mine Voids 
 

As per the approved mining plan Khadia OC expansion, the available voids, at end of mining 
of Khadia OC quarry could be utilized by the backfilling of overburden. In addition, a part of 
the overburden will have to be accommodate in internal dumps. As the external dump is already 
reached to it maximum height (as reported by mine official). In such, there will not be any 
possibility of accommodating fly ash dump into External dump. Therefore, the only option is 
left is to accommodate the overburden material into internal dump or at end of mine void. 
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3.0 Sample Collection and laboratory testing 

 

3.1 Introduction 
 

The important geotechnical properties of overburden dump materials are grain size distribution, 
specific gravity, optimum moisture content, Atterbergs limits, Cohesive properties, shear 
strength, etc. These properties play important role in slope stability and characteristic of fly ash 
material. Properties have been determined for overburden, fly ash and of overburden and fly 
mixture of various proportions. These has been determined to know the suitability of OB and 
fly ash as aback filling material in the Khadia opencast project. 

 

3.2 Collection and Preparation of Samples 
 

The overburden sample has been collected from different places of Khadia OCP dump. Ten to 
fifteen kg of overburden samples have been collected in the bags. Care has been taken to collect 
enough samples to represent the various conditions of strata in the mines.  Total 6-8 bags have 
been taken from mines. The fly ash is taken from power plants in bags. The mouth of each bag 
was sealed immediately after collection and the same was again inserted in another poly bag to 
prevent atmospheric influences. The bags were transported with almost care from the plant to 
the laboratory/filed and kept in a secure and controlled environment. The sample of OB and fly 
ash are brought in the Laboratory of Department of Mining IIT (BHU) in tightly packed 
condition (to avoid contamination or moistening). Representative samples were then prepared 
by coning and quartering in the laboratory for the analysis. The location of collection point in 
the Khadia opencast project is shown in figure 2. 
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Figure 2 : Sampling location and collection of samples  

 

3.3 Geotechnical Properties of soil and fly ash 
 

3.3.1 Specific Gravity and bulk density 
 

The specific gravity of soil is the ratio of the mass of a given volume of the material at a stated 
temperature. The specific gravity of soil is used in relating the weight of soil to its volume. It is 
obtained using a specific gravity bottle (50ml) for fine grain soils or pycnometer (1000ml) for 
coarse grain soil. The following formula obtains specific Gravity of Soil (Gs): 

𝐺ௌ =
(𝑊ଶ − 𝑊ଵ)

(𝑊ସ − 𝑊ଵ) − (𝑊ଷ − 𝑊ଶ)
 

Where, W1 (gm) is the weight of sp. gr. Bottle, W2(gm) is the weight of sp. gr. bottle + soil, 
W3(gm) is the weight of sp. gr. bottle + soil + water and W4(gm) is the weight of sp. gr. bottle 
+ water. The complete test procedure is given in IS: 2720 part 3: Sec 1:1980. 

Bulk density is an indicator of soil compaction. It is calculated as the dry weight of soil divided 
by its volume. This volume includes the volume of soil particles and the volume of pores among 
soil particles. Bulk density is typically expressed in g/cm3. Bulk density is measured using 
proctor compaction mold. The Bulk Density(𝛾Bulk) is obtained using the following formula: 
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𝛾஻௨௟௞ =
𝑊ଶ − 𝑊ଵ

𝑉௠
 

Where, W2(gm) is the Weight of mold + compacted soil, W1 (gm) is the weight of empty mould 
and Vm (cc) is the volume of the mold. The complete test procedure is given in IS-2720-PART-
7-1980. 

Table 6 and 7 show the specific gravity and bulk density of various samples taken from mine 
and power plant. The average specific gravity and bulk density of overburden ash samples was 
found to be 2.66 and 1.86 t/m3, respectively. The specific gravity of Fly Ash sample was 2.29 
for UPRVUNL, Anpara and 2.10 for Hindalco, Renusagar. The average bulk density of the fly 
ash samples was found to be 1.25 t/m3and 1.29 t/m3for and Hindalco Renusagar and UPRVUNL 
Anpara respectively.  

 

Table 6: Specific gravity and bulk density Khadia OCP 

Sample No  Specific 
gravity 

Bulk density 
t/m3 

Sample 1 2.50 1.85 
Sample 2 2.71 1.86 
Sample 3 2.56 1.84 
Sample 4 2.86 1.89 
Average  2.66 1.86 

 

Table 7: Specific gravity and bulk density of fly ash Samples  

Sample No  Specific 
gravity 

Bulk density 
t/m3 

Hindalco Renusagar   
Sample 1 2.11 1.19 
Sample 2 2.09 1.21 
Average 2.10 1.25 

UPRVUNL Anpara   
Sample 1 2.24 1.28 
Sample 2 2.34 1.31 
Average  2.29 1.29 
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3.3.2 Grain Size Distribution 
 

Soil gradation is the distribution of particle sizes expressed as a percent of the total dry weight. 
It is determined by passing the material through a series of sieves stacked with progressively 
smaller openings from top to bottom and weighing the material retained on each sieve. Sieve 
analysis is performed according to IS 2720: Part 4: 1985. 

The results of testing will reflect the condition and characteristics of the aggregate from which 
the sample is obtained. Therefore, it is important to obtain a disturbed representative sample of 
the source being tested the distribution of different grain sizes affects the engineering properties 
of soil. The sieves of different standard IS size (4.75mm, 2.00mm, 1.00mm, 425μm, 75μm) are 
used for analysis. Samples were placed in the top sieve (4.75mm) and it was covered. A receiver, 
known as pan, which has no opening, was placed at the bottom of the smallest sized sieve. The 
set of sieves was kept on a mechanical shaker and the machine was started. Mechanical shaking 
was done for 15-20 minutes. The mass of the samples retained on each sieve and on the pan was 
weighed and percentages of different sizes were calculated. 

Hydrometer analysis is a measurement method used to determine soil particle size in a sample. 
Hydrometer analysis is specifically for soil particle sizes that are less than approximately 0.75 
mm in diameter. The hydrometer is placed in a container filled with a water and soil mixture 
and measurements are taken over time to perform the test. 

Figure 3 shows the size distribution of two samples from Khadia Overburden dump. It indicates 
that the presence of fine material in overburden sample is very less. Moreover, this has been 
done neglecting large boulders and fragmentation. If we considered, then the percentage of fine 
material in overburden soil is negligible. The percentage of fine material in overburden soil is 
negligible after considering large boulders. Therefore, the amount of clay is very less that is act 
and use as binding material of overburden soil.  

The figure 4 shows the size distribution of fly ash of two power plants. It indicates that the 
percentage fine is high compare to overburden soil. This will lead to reduce the permeability of 
overburden soil when it mixed with overburden soil.  
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Figure 3 : Size distribution of different samples from Khadia Overburden dump 
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Figure 4: Size distribution of different samples of Fly Ash 
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The Co-efficient of Uniformity (Cu) and Co-efficient of curvature (Cc) has been calculated.  
D10is define as the effect size of the material, lesser the D10 having less permeability of 
material. A soil is considered to be well graded if the coefficient of curvature Cc is between 
1 and 3, with Cu greater than 4 for gravels and 6 for sands. 

Table 8 show the Coefficient of curvature and coefficient of uniformity of overburden soil 
and Fly ash.  The percentage of distribution has been determined using graph of D60D30and 
D10. The coefficient of uniformity is greater than 4, and coefficient of curvature is near to 
1. Hence, the material is classified as uniformly graded sand with particles of same size. It 
contains particles of the same sizes which allow more drainage of water. Poorly graded 
soils are more susceptible to soil liquefaction than well graded soils. 

 

Table 8 : Coefficient of curvature and coefficient of uniformity  

 Particles at different 
size (mm) 

Co-efficient of 
Uniformity (Cu) 

Co-efficient of 
curvature (Cc) 

 D60 D30 D10 D60 / D10 D2
30 /D60* D10 

Overburden  1.1 0.85 0.45 2.44 1.46 
Overburden 1.05 0.75 0.25 4.20 2.14 
Fly Ash (R) 0.90 0.30 0.07 11.33 1.22 
Fly Ash (A) 0.85 0.20 0.65 9.00 1.36 
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3.3.3 Atterberg's Limits (Liquid and Plastic Limits) 
 
The water content at which the soil changes from one state to other (i.e., from solid to 
plastic to liquid) is known as consistency limits or Atterberg's limit. The consistency of a 
fine-grained soil refers to the physical state in which it exists. A fine-grained soil can exist 
in four states, namely, liquid, plastic, semi-solid and solid states. Atterberg's limit consists 
of the determination of liquid limit, and plastic limit of soil or soil like material. It is 
performed according to (IS: 2720 part 5: Sec 1:1985). 

 

Casagrande cup method has been used to determine the liquid limit. In the Casagrande cup 
method, the soil paste is placed in the Casagrande cup, and a groove is made at its center 
(see procedure below). The limit is defined as the moisture content, in percent, required 
to close a distance of 0.5 inches along the bottom of a groove after 25 blows in a liquid 
limit device. It is difficult to adjust the moisture content in the soil to meet the required 12.5 
mm (0.5 in.) closure of the groove in the soil pat at 25 blows. Hence, at least three tests for 
the same soil are conducted at varying moisture contents, with the number of blows, N, 
varying between 15 and 35. The graph between water content (on y-axis) and number of 
blows (on x-axis) on semi-log graph is plotted for different test under different water 
content. The curve obtained is called flow curve. The moisture content corresponding to 25 
drops (blows) as read from the represents liquid limit. 

The Plastic limit test is performed by repeatedly rolling an ellipsoidal-sized soil mass on a 
non-porous surface. Casagrande defined the plastic limit as the water content at which a 
thread of soil just crumbles when it is carefully rolled out to a diameter of 3 mm (1/8”). If 
the thread crumbles at diameter smaller than 3 mm, the soil is too wet. If the thread crumbles 
at a diameter greater than 3 mm, the soil is drier than the plastic limit. The sample can then 
be remolded and the test repeated. Once the appropriate size rolls are made, their moisture 
content is assessed using the procedure described previously.  
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The overburden soil having large boulder to fine soil. The size range is varying from micron 
to meters. The Atterberg’s limit is determined for clay and silt type soil. The finer soil (clay 
and silt) has been taken out from overburden material through sieve analysis and Atterberg’s 
limit has been determined.   

The table 9 and 10 show the Atterberg's Limits of fine soil (Clay) present in overburden soil 
and fly ash. The significance of Liquid limit in this study is that it indicates at what moisture 
content the fly-ash and OB mixture will get liquefied. The overburden soil has liquid limit of 
24% which means the moisture content of the material should not exceed 24% otherwise the 
dump or slope may get liquefied. However, the overburden material consists of well graded 
sand and silt with large gravel and boulders. This will allow drainage through the overburden 
material. Therefore, Atterberg's Limits is not applicable to the OB material as this is coarse 
grain size. However due to presence of some clay material in the OB its Liquid limit was 
found to be 24%.  

The Liquid limit of fly ash is 17 and 14 for Hindalco Renusagar and UPRVUNL Anpara fly 
ash respectively. The liquid limits and plastic limit of overburden considering of boulders 
also is very less and exhibit only small amount of liquid limit and are generally slightly 
plastic. However, when it will be mixed with fly ash the amount of fines will may be 
increased. Therefore, it may generate pre water pressure in water. The pore water pressure 
will not quickly dissipate in the overburden and fly ash mixed material.  

Table 9 : Atterberg's Limits of clay present in overburden soil  

Sample No Liquid Limit Plastic limit 
Sample 1 25.5 12 
Sample 2 26.5 15 
Sample 3 22 16 
Sample 4 21 13 
Average 23.75 14 

 

Table 10 : Atterberg's Limits of fly ash  

Name of Power Plant  Liquid Limit Plastic limit 
Hindalco Renusagar 17 -NA- 
UPRVUNL Anpara 14 -NA- 
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3.3.4 Procter Compaction Test 
 

The Proctor compaction test is a laboratory method of experimentally determining the optimal 
moisture content at which a given soil type will become most dense and achieve its maximum 
dry density (𝛾ௗ). Higher the dry density of the material, higher is the stability. Determination of 
the relationship between the moisture content and density of soils compacted in a mold of a 
given size with a 2.5 kg rammer dropped from a height of 30 cm. This test is performed 
according to IS: 2720 part 7: 1980. 

𝛾ௗ =
𝑊 − 𝑊௠

(1 + 𝑤) ∗ 𝑉
 

Where, W (gm)is the weight of the mold and the soil mass, Wm (gm)is the weight of the empty 
mold, w (%) is the water content of the soil and V (cc) is the volume of the mold. 

After obtaining maximum dry density for different water content, the curve (compaction curve) 
between dry density and moisture content is plotted to determine the maximum dry density and 
optimum moisture for the soil. The peak point of the compaction curve is the point with the 
maximum dry density dry density   max. Corresponding to the maximum dry density   max is a 
water content known as the optimum water content (also known as the optimum moisture 
content, OMC). 

Figure 5 shows the relation between water content and maximum dry density of overburden 
material and fly ash respectively. Table 11 shows the MDD and OMC for Khadia overburden 
samples 11 and 1.98, respectively. Table 12 shows the MDD and OMC for fly ash. The OMC 
for Hindalco Renusagar and UPRVUNL Anpara are 22 and 21 percentages. Whereas, The MDD 
are 1.28 and 1.29 for fly ash of Hindalco Renusagar and UPRVUNL Anpara respectively.  
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Figure 5 : Compaction curve of overburden material  

 

   

Figure 6 : Compaction curve of Fly ash material (Hindalco Renusagar and UPRVUNL 
Anpara) 
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Table 11 : OMC and MDD of Khadia OCP  

Sample No  OMC MDD 

Sample 1 10.6 1.81 

Sample 2 9.8 1.89 
Average  10.2 1.85 

 

 

Table 12 : OMC and OMD of fly ash sample  

Sample No  OMC MDD 

Hindalco Renusagar 
Sample 1 21 1.27 
Sample 2 23 1.30 
Average 22 1.28 

UPRVUNL Anpara 
Sample 1 22 1.32 
Sample 2 21 1.26 
Average  21 1.29 
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3.3.5 Permeability 
 

The rate of flow under laminar flow conditions through a unit cross sectional area of porous 
medium under unit hydraulic gradient is defined as the coefficient of permeability. Permeability 
is useful in solving problems involving yield of water bearing strata, seepage through earthen 
dams, stability of earthen dams, and embankments of canal bank affected by seepage, settlement 
etc. It is very important factor for the structures which are in contact with water. Flow of water 
in soil takes place through void spaces, which are interconnected.  
 
The falling head method of determining permeability is used for soil with low discharge, 
whereas the constant head permeability test is used for coarse-grained soils with a reasonable 
discharge in a given time. The permeability test is performed using Permeameter mould made 
up of of non-corrodible material having a capacity of 1000 ml, with an internal diameter of 100± 
0.1 mm and internal effective height of 127.3± 0.1 mm. The coefficient of permeability (k) is 
obtained by using the following equations: 
 

𝑘 =
𝑄𝐿

𝐴ℎ𝑡
 

Where, k (m/sec) is the coefficient of permeability, Q (cc) is discharge, L (cm) is the length of 
specimen, A (cm2) is the area of specimen, h (cm) is the height of water column and t (sec) is 
the time for testing. Table 13 shows the permeability of overburden sample and fly ash sample. 
It shows the permeability of fly ash is low compared to overburden sample.  

 

Table 13 : show the permeability of overburden sample and fly ash sample  

Sample No Permeability (k in m/s) 
Khadia overburden  5.18E-05 
Fly ash (Hindalco Renusagar) 5.92E-07 
Fly ash (UPRVUNL Anpara) 1.60E-07 
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3.3.6 Shear strength 
 

The two methods have been used to determine the shear strength of overburden, fly ash, and 
mixed material, i.e. triaxial and direct shear tests. A triaxial shear test is a common method to 
measure the mechanical properties of many deformable solids, especially soil (e.g., sand, clay) 
and rock, and other granular materials or powders. Shear box test is a testing method used to 
determine the shear strength of a soil sample. Since granular soils cannot be retrieved 
undisturbed, the soil is re-compacted inside a shear box. Shear strength testing is carried out for 
analyses of short term and long term slope stability.  

In soil mechanics, the shear strength is evaluated using the Mohr-Coulomb (M-C) Failure 
Criterion. The M-C Criterion assumes that the shear strength depends on three factors: 

1. The normal effective stress (σn) 

2. The friction angle of the material (φ) 

3. The cohesion of the material (c) 

The qualitative correlation of those components is expressed as: 

 

Table 14 show the cohesion and friction angle of over burden sample and fly ash sample of 
different power plants. Table 15 shows the shear strength of mixed overburden and fly ash 
material. It is observed from table 15 that around 20 percentage of fly ash will increase the 
cohesion of dump material. However, the friction angle is reducing with increase in fly ash in 
the overburden material.  
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Table 14 : Shear strength of overburden and fly ash  

Sample No Cohesion 
kPa 

Friction angle 
Degree 

Overburden sample 1 55 32 
Overburden sample 2        48 30 
Fly ash (Hindalco Renusagar) 18 28 
Fly ash (UPRVUNL Anpara) 48 24 

  

 

 Table 15 : Shear strength of mixed material of overburden and fly ash 

Sr. 
No 

% Overburden % Fly Ash Cohesion 
(kPa) 

Friction angle 
(degree) 

1 100 0 55 31 
2 95 5 76 30 
3 90 10 98 29 
4 80 20 126 28 
5 70 30 90 29 
6 60 40 82 28 
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4.0 Characterization of Fly ash  
 

Introduction 

The combustion of pulverized coal at high temperatures and pressures in power stations 
produces different types of ash. The 'fine' ash fraction is carried upwards with the flue gases and 
captured before reaching the atmosphere by highly efficient electro static precipitators. This 
material is known as Pulverized Fuel Ash (PFA) or 'fly ash'. It is composed mainly of extremely 
fine, glassy spheres and looks similar to cement. Fly ash is one of the residues generated in the 
combustion of coal. Fly ash is generally captured from the chimneys of coal-fired power plants, 
whereas bottom ash is removed from the bottom of the furnace. 

To investigate the geotechnical properties of fly ash such as grain size, moisture content, water 
holding capacity, specific gravity, optimum moisture content, settling velocity, density, etc., 
should be tested for safety and environmental suitability. Other characterizations such as 
chemical composition, elemental composition, surface morphology, etc. also have been done.  

 

4.1 Chemical / physical properties of Characterization of fly ash 
 

4.1.1 pH 
Acidic/basic water is characterized by pH of the sample, and range goes from 0 to 14, with 7 
being neutral. pH value of less than 7 indicate acidity, whereas pH value of greater than 7 
indicates a base. The pH of water is a very important measurement concerning water quality. 
pH is really a measure of the relative amount of free hydrogen and hydroxyl ions in the water.  

Practically this parameter does not affect stability of the filling material however it may affect 
the biological reclamation process. The nutrient deficiencies that occur on alkaline soils often 
cause crop failure, but if a balanced plant nutrition program is implemented, most crops can be 
successfully grown. In this case high pH will lead to failure in plantation program, if no 
measures are taken to neutralize it. 

About 10g of samples were taken in 250ml conical flask and 100ml of distilled water was added, 
maintaining the sample to soil ratio of 1:10. The fly ash water suspension was stirred at regular 
intervals for 30 minutes and then the pH was recorded. The suspension was stirred well just 
before electrodes were immersed and readings were taken. The instrument was first calibrated 
with buffer solutions of known pH values. The pH of the fly ash samples was found to be in the 
range of 6.0 to 7.0.  

The pH of the fly ash samples was found to be in the range of 6.4 and 6.3 for UPRVUNL, 
Anpara TPS and Hindalco, Renusagar TPS respectively. It means the pH of fly ash is Slightly 
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acidic in nature. It can be considered as natural in all practical purpose. This will help in 
biological reclamation in the backfilled land. 

S.No. Name of sample pH value 

1. UPRVUNL, Anpara TPS 6.4 

2. Hindalco, Renusagar TPS 6.3 

 

4.1.2 Electrical Conductivity 
 

The electrical conductivity (EC) of any solution is a fundamental property of a material that 
measures how strongly it resists electric current. A low resistivity indicates a material that 
readily allows electric current which is dependent on the soluble salts present in it. Thus the 
measurement of electrical conductivity (EC) can be directly related to soluble salts 
concentration of the soil at any temperature. With an electrical conductivity between 0.05 and 
0.1 S/ m, fly ash-based geopolymer are considered as semiconductor materials. 

Calibration of the instrument has been done with KCl solution at a specified temperature. As in 
the case of EC, 20g of sample was shaken intermittently with 40ml of distilled water in a 250ml 
conical flask (keeping the ratio of soil-water as 1:2) for an hour and allowed to stand. The clear 
extract was then taken and used for the electrical conductivity measurement using the Cyber 
Scan 200 Conductivity meter. It was found to be in the range of 1.062 to 1.065mS/cm for both 
fly ash samples. The range electrical conductivity is suitable for seedlings for salt sensitive 
plants mainly. 

 
Table 16: electrical conductivity of fly ash 

S.No. Name of sample EC value (mS/cm.) 

1. UPRVUNL, Anpara TPS 1.062 

2. Hindalco, Renusagar TPS 1.065 

 

The electrical conductivity of the fly ash is around 1.06 ms/cm. It is suitable for seeding and salt 
sensitive plants, which growth and occurrence is rare. Therefore, it is not advisable to directly 
mix in the overburden dump materials. The mixing of fly ash may increase the salinity of 
overburden/soil mixed with fly ash. 
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4.1.3 Chemical composition of fly ash (XRF) 

 The chemical composition of the as-received FA ash was determined using X-ray 
fluorescence spectroscopy (XRF), which is a non-destructive analytical technique that used to 
determine the elemental composition of materials. XRF analyzers determine the chemistry of a 
sample by measuring the fluorescent (or secondary). X-ray emitted from a sample when it is 
excited by a primary X-ray source. Each of the elements present in a sample produces a set of 
characteristic fluorescent X-rays (“a fingerprint”) that is unique for that specific element. 

Fly ash samples were analyzed by the PAN alytical, Netherland Model Axios MAX at the Birbal 
Sahini Institute of Palaeosciences in Lucknow, Uttar Pradesh, India. It is a nondestructive 
analysis technique for the major oxides and trace elements present in the sample. Wavelength 
dispersive (WD XRF) Machine (power: -3KW, 60kV-160mA) is used for detecting the 
elements. Analysis can be done on pressed powder pellets made from fine powder. The chemical 
compositions of fly ash are shown in Table 17-18.  
 
According to American Society for Testing and Materials (ASTM) fly ash is classified into two 
classes (C & F) based on the amount of lime present. Oxides of silicon, aluminum, calcium and 
iron in fly ash are responsible for pozzolanic activity, which decreases by loss of ignition. 
According to ASTM classification method, the FA used in this study is Class F types since the 
summation of SiO2, Al2O3 and Fe2O3 is greater than 70%. 
The burning of harder, older anthracite and bituminous coal typically produces Class F fly ash. 
This fly ash is pozzolanic in nature, and contains less than 10% lime (CaO). Possessing 
pozzolanic properties, the glassy silica and alumina of Class F fly ash requires a cementing 
agent, such as Portland cement, quicklime, or hydrated lime, with the presence of water in order 
to react and produce cementious compounds. Alternatively, the addition of a chemical activator 
such as sodium silicate (water glass) to a Class F ash can leads to the formation of a geopolymer. 
The geochemical analysis of fly ash is summarized in tables 17-18. From the tables, its shows 
that oxides of silica composition are relatively higher in both the sample which is ranging from 
47.5- 45.85% however the lowest concentration of oxides of Manganese (MnO) was found in 
UPRVUNL, Anpara TPS whereas in case of Hindalco, Renusagar TPS the lowest concentration 
of oxide was sodium dioxide i.e. only (0.64%). 
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Table 17: Major and trace elements in the fly ash obtained by XRF of UPRVUNL, 
Anpara TPS Fly ash sample 

 
Sr. No XRF analysis data of fly 

ash Composition 
Percentage 

1 SiO2 47.53% 
2 Al2O3 21.10% 
3 CaO 5.04% 
4 FeO 9.32% 
5 MgO 1.36% 
6 MnO 0.50% 
7 Na2O 1.19% 
8 K2O 0.67% 

 

 Table 18 :  Major and trace elements in the fly ash obtained by XRF of Hindalco, 
Renusagar TPS Fly ash sample 

 
Sr. No XRF analysis data of fly 

ash com Composition 
Percentage 

1 SiO2  45.85% 
2 Al2O3  27.33% 
3 CaO 7.40% 
4 FeO 3.19% 
5 MgO 2.90% 
6 MnO 1.04% 
7 Na2O 0.64% 
8 K2O 0.71% 

 

4.1.4 Metal composition of Fly ash (ICP-MS) 
 

Inductively coupled plasma-optical emission spectroscopy (ICP-MS) is an analytical technique 
used for the elemental determination in samples.  The samples were analyzed by the Agilent 
7700 ICP-MS at the Birbal Sahni Institute of Palaeosciences in Lucknow, Uttar Pradesh, India. 
The Agilent 7700 ICP-MS produces unparalleled accuracy and precision in high-matrix 
samples, with the help of redefining cell performance in helium mode with a revolutionary third-
generation cell design of the ORS3. Microwave digestion-coupled ICP-MS were used to 
determine REEs’ concentrations in the samples.  
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For the analysis of metal composition the digestion was carried out by taking 0.25 g of the fly 
ash sample was weighed into a Teflon cup. 2 cm3 of concentrated HF and 5 cm3 aqua regia were 
added. The Teflon cup was put in a digestion vessel (Parr bomb), sealed and heated to 200°C 
for 2 hours in an oven. The Parr bomb was removed from the oven and allowed to cool down. 
25 cm3 of H3BO3 was added to the sample in order to prevent the formation of sparingly soluble 
in the sample. The digestate was filtered through 0.45 μm membrane filter and made up to 100 
cm3 with ultra-pure water (ELGA Pure lab UHQ). The solution obtained from the total acid 
digestion experiments was analyzed for major and trace concentration using Varian 710-ES ICP 
Optical Emission Spectrometry.  

The sample was introduced through a high sensitivity glass, single-pass cyclone spray chamber 
and conical nebulizer using argon gas. It was then passed through axially oriented plasma. The 
wavelength released by different analytes was detected with a CCD detector and auto integrated 
using ICP Expert II software. The ICP-OES instrument was calibrated before analysis with three 
calibration standards and a blank (2% HNO3). The certified standards used in calibrating and 
checking the accuracy of the instrument was supplied by Industrial Analytical.  Potentially toxic 
metals and elements concentration of fly ash samples are shown in Table 19-20. 

From the tables its shown that the Al concentration found highest 160379.04 and 154547.24ppb 
for UPRVUNL, Anpara TPS and Hindalco, Renusagar TPS respectively, as compare with other 
metal like Ti, Fe and Ba was 11405.11, 48517.85 and 1073.87ppb in UPRVUNL, Anpara TPS 
and 11463.53, 44867.04 and 940.00ppb for Renusagar TPS respectively. Other earthly earth 
metal was found less than 1000ppb, shown in tables.  
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Table 19: Metal Composition of fly ash ICP-MS of UPRVUNL, Anpara TPS Fly ash 
sample 
 

 

 
 
 
 
  

Sr. 
No 

ICP-OES analysis 
data of fly ash 
com Composition 

Values in PPB Sr. 
No 

ICP-OES analysis 
data of fly ash com 
Composition 

Values in 
PPB 

1.    Mg  2908.25 21. Cs  7.38 
2.   Al  160679.04 22. Ba  1073.87 
3.   Sc  33.93 23. La  89.74 
4.  Ti   11405.11 24.  Ce  191.17 
5.    V  206.32 25.  Pr  19.39 
6.   Cr  332.64 26.  Nd  71.87 
7.   Mn  946.79 27.   Sm  14.40 
8.  Fe  48517.85 28.   Eu  2.69 
9.  Co  40.24 29.  Gd  12.45 
10.  Ni  113.13 30.   Tb  1.77 
11.  Cu  101.85 31.   Dy  10.31 
12.  Zn  281.29 32.   Ho  1.99 
13.  As  15.47 33.   Er  5.40 
14.  Rb  68.09 34.   Tm  0.74 
15.  Sr  204.05 35.   Yb  4.95 
16.   Y  52.68 36.   Lu  0.70 
17.   Zr  224.96 37.   Hf  5.52 
18.  Nb  42.72 38.   Pb  81.28 
19.   Mo  8.81 39.   Th  28.13 
20.  Cd  1.20 40  U  7.56 
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Table 20:  Metal Composition of fly ash ICP-OES of Hindalco, Renusagar TPS Fly ash 
sample 
 
 

 
  

Sr. 
No 

ICP-OES analysis 
data of fly ash 
com Composition 

Values in PPB Sr. 
No 

ICP-OES analysis 
data of fly ash com 
Composition 

Values in 
PPB 

1.    Mg  2858.04 21. Cs  6.59 
2.   Al  154547.24 22. Ba  940.13 
3.   Sc  34.11 23. La  117.98 
4.  Ti   11463.53 24.  Ce  220.03 
5.    V  175.39 25.  Pr  22.68 
6.   Cr  226.01 26.  Nd  83.70 
7.   Mn  821.51 27.   Sm  16.32 
8.  Fe  44867.04 28.   Eu  2.99 
9.  Co  36.25 29.  Gd  14.09 
10.  Ni  105.97 30.   Tb  2.00 
11.  Cu  88.17 31.   Dy  11.34 
12.  Zn  194.11 32.   Ho  2.12 
13.  As  10.96 33.   Er  5.71 
14.  Rb  73.06 34.   Tm  0.81 
15.  Sr  192.09 35.   Yb  5.21 
16.   Y  60.35 36.   Lu  0.71 
17.   Zr  211.64 37.   Hf  5.33 
18.  Nb  43.26 38.   Pb  60.66 
19.   Mo  5.26 39.   Th  32.07 
20.  Cd  0.88 40  U  6.96 
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4.1.5 Mineralogical Composition by SEM and EDS 

The scanning electron microscope (SEM) is a type of electron microscope that images the 
sample surface by scanning it with a high-energy beam of electrons in a raster scan pattern. The 
electrons interact with the atoms that make up the sample producing signals that contain 
information about the sample's surface topography, composition and other properties such as 
electrical conductivity.  

The three signals which provide the greatest amount of information in SEM are the secondary 
electrons, backscattered electrons, and X-rays. A high-resolution image can be obtained because 
of the small diameter of the primary electron beam. Backscattered electrons are primary beam 
electrons which are 'reflected' from atoms in the solid. The contrast in the image produced is 
determined by the atomic number of the elements in the sample. The image will therefore show 
the distribution of different chemical phases in the sample.  

The types of signals produced by an SEM include secondary electrons, back-scattered electrons 
(BSE), characteristic X-rays, light (cathodoluminescence), specimen current and transmitted 
electrons. Secondary electron detectors are common in all SEMs, but it is rare that a single 
machine would have detectors for all possible signals. The signals result from interactions of 
the electron beam with atoms at or near the surface of the sample. In the most common or 
standard detection mode, secondary electron imaging or SEI, the SEM can produce very high-
resolution images of a sample surface, revealing details about less than 1 to 5 nm in size. Due 
to the very narrow electron beam, SEM micrographs have a large depth of field yielding a 
characteristic three-dimensional appearance useful for understanding the surface structure of a 
sample  

Suitable samples include most solids which are stable under vacuum (metals, ceramics, 
polymers, minerals). Sample must be less than 2 cm in diameter. Sample preparation: non-
conducting samples are coated with a thin layer of carbon or gold. Metallographic embedding, 
polishing, and sectioning is available for samples requiring special preparation. Samples are 
usually mounted and coated and introduced into the vacuum chamber. Digital images are 
acquired with an electron microscope image scanner. Images may be printed on a laser printer 
or transferred to disk or an e-mail account.  
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SEM/EDS investigations involved two different fly ash samples from UPRVUNL, Anpara TPS 
and Hindalco, Renusagar TPS Fly ash samples were analyzed by Carl Zeiss EVO-MA15/18 
scanning electron microscope (SEM-EDX). SEM-EDX instrument helps in producing the 
detailed high-resolution images of sample by restoring a focused electron beam across the 
surface and detecting secondary or backscattered electron signal. 

SEM analysis showed that the ash is primarily composed of small glassy particles (some as 
cenospheres and pleurospheres), and minor coarse unburned carbon particles (the LOI was 
determined at 2%). Obtained SEM images show that FA is made of spherical particles of less 
than 10 µm and irregular shaped particles like bubbles (Figure 7-8). In the SEM image of both 
the fly ash sample, spherical bubbles like structure. The fly ash particles are spherical as can be 
viewed in the images of SEM. Figure 9- and 10 show the EDS analysis and Spectrum of the 
UPRVUNL, Anpara TPS. Whereas figure 11 and 12 show the EDS analysis and Spectrum of 
the Hindalco, Renusagar TPS fly ash. During the combustion process, the heat causes the 
inorganic mineral to become fluid or volatile or to react with oxygen. During cooling, it may 
form crystalline solids, spherical amorphous particles or condense as coatings on particles. 
Volatiles trapped in a particle cause it to have swelled surfaces, varying the shape of the particles 
and bubbles, which alters its surface. The bubbles formed may be attributed to the release of 
volatile matter from the internal zones of the particle as the solid particle’s surface is softening 
and melting. The bubbles can generate large cavities under the surface, which are smooth zones 
and considered to be less reactive for the subsequent steps of oxidation. There is no significant 
difference in morphology of the particles collected at various locations, apart from the particle 
size. Spherically and colourless particles indicate glassy textures or predominance of 
crystallinity and spherical, rounded light colored particles indicate a glassy surface. Rounded 
particles indicate a glassy particle, irregular shapes indicate partly crystalline particles, and 
angular shapes indicate a crystalline nature. 
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Figure 7 : Surface Morphology image at different magnification of UPRVUNL, Anpara TPS 
Fly ash sample 

  
Figure 8 : Surface Morphology image at different magnification of Hindalco, Renusagar 
TPS Fly ash sample 
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4.1.6 Elemental Composition Analysis 
 

The elemental composition of fly ash by various advanced technique (EDS) has also being 
studies and the result are shown in table 21 and 22. All the elements were analysed for both the 
fly ash samples and peaks were obtained for them according to their weight and atomic 
concentrations. Oxygen, aluminium, silica and carbon were the most abundant elements 
observed in all the fly ash samples. Oxygen percentage was found to be high (58.75 and 55.73 
weight % of Anpara and Renusagar sample respectively). 

The presence of Ca was found to be very less (0.12 and0.20%) in all the fly ash samples hence 
it is expected that the material is very less cohesive in nature. Other major elements were not 
significant. The morphology and elemental data indicated that the fly ash samples were 
composed of over 50% amorphous alumino-silicate spheres and a lesser amount of iron-rich 
spheres. Hence these are very light materials and can become easily air borne. Due to presence 
of very less amount of Ca will not enhance stability in the slopes. 

 

  

Figure 9 : EDS analysis of UPRVUNL, Anpara TPS ash 
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Figure 10 : EDS Spectrum of the UPRVUNL, Anpara TPS fly ash 

 

 Table 21 : Elemental analysis of UPRVUNL, Anpara TPS fly ash 

Element Weight % Atomic % 
O  K 58.75 71.81 
Na K 0.34 0.29 
Mg K 0.26 0.21 
Al K 18.19 13.18 
Si K 18.44 12.84 
P  K 0.61 0.38 
S  K 0.06 0.03 
K  K 0.90 0.45 
Ca K 0.12 0.06 
Ba L 0.38 0.05 
Ti K 0.06 0.02 
Fe K 1.89 0.66 
Total 100.00 100.00 
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Figure 11 : EDS analysis of Hindalco, Renusagar TPS fly ash  

 

 

Figure 12 :  EDS spectrum of Hindalco, Renusagar TPS ash 
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Table 22 : Elemental analysis of Hindalco, Renusagar TPS ash  

Element Weight % Atomic % 
O  K 55.73 68.51 
Na K 0.06 0.05 
Mg K 0.31 0.25 
Al K 16.89 12.39 
Si K 24.70 17.46 
P  K 0.24 0.15 
S  K 0.07 0.04 
K  K 0.66 0.33 
Ca K 0.20 0.10 
Ba L 0.21 0.03 
Ti K 0.13 0.06 
Fe K 0.80 0.28 
Total 100.00 100.00 

 

 
It is observed from the table 21 and 22 that alkali and alkaline earth metals concentration 
also present in the samples. Highest alkali and alkaline earth metals present in Hindalco 
Renusagar sample i.e. 1.96% as compare to UPRVUNL Anpara (1.05%).  Due to presence 
of alkali and alkaline metal in fly ash sample it may utilize for the neutralization of acidic 
mine water. Alkalis (i.e., alkalis (K2O and Na2O), as sodium oxide equivalent) limits are 
stated to minimize the effect of alkalis reacting with aggregates, containing a reactive form 
of silica (alkali-silica reaction, or ASR), in the presence of moisture. The reaction under 
those conditions produces a gel that can absorb water and swell, generating a pressure that 
causes expansion and cracking. The high potassium content of the biomass, the fly ash 
quality did not have an adverse impact regarding unwanted alkali levels.  

As determined by EDX, the predominant elements in the fly ash samples were calcium, 
silicon, aluminium, iron, magnesium and sulphur in various compounds. Calcium was 
observed to primarily be associated with oxygen, sulphur, and silica, or possibly with carbon 
(calcite). 
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4.2 Physical Properties of Fly ash 
 

4.2.1 Moisture content 
Water content or moisture content is the quantity of water contained in a material. moisture 
content is used in a wide range of scientific and technical areas, and is expressed as a ratio, 
which can range from 0 to the value of the materials' porosity at saturation. Fixed amount 
of finely powdered (212 micron) air-dried fly ash sample is weighed in a tray and then placed 
inside an electric hot air oven, which was maintained at 1050±5C. The tray with the fly ash 
sample is allowed to remain in the oven for 24 hours and is then taken out, cooled at room 
temperature for about 15 minutes and then weighed. The loss in weight is reported as 
moisture (on % basis). Table 23 shows the moisture content of fly ash. Then calculation is 
done as per the following formula. 

Moisture percentage = Y−Z/Y−X*100 

Where X= weight of empty crucible, gram  

Y= weight of crucible + fly ash sample before heating, gram  

Z= weight of crucible + fly ash sample after heating, gram  

Y−X= weight of fly ash sample, gram  

Y−Z= weight of moisture 

Table 23 : Moisture content of fly ash 

Sample name Weight of 
empty 

petry plate 
(g) 

Weight of 
fly ash 

(g) 

Weight of 
petry plate 
and fly ash 

before 
heating (gm) 

Weight of 
petry plate 
and fly ash 

after heating 
(gm) 

Moisture 
content 

(%) 

UPRVUNL, 
Anpara TPS 

42.338 10.010 52.346 52.312 0.34 

Hindalco, 
Renusagar TPS 

29.444 10.015 39.456 39.425 0.31 
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4.2.2 Water Holding Capacity 
 

It can be defined soil water holding capacity is the amount of water that a given soil can hold 
for crop use. Field capacity is the point where the soil water holding capacity has reached its 
maximum for the entire field. Water holding capacity is important to soil health. Soils that can 
retain a balanced amount of water are able to nourish crops and keep soil organic matter alive. 
Healthy soil structure forms into aggregates, lessening the density in the soil to create more 
pores, where water can filter in and out. 
 
A cylindrical cup having pores of diameter 1–2 mm was fitted with filter paper (No. 41). The 
cup was then filled with 125gm of fly ash and then poured in water in such a way that the cup 
remains submerged up to half its height for 24 hrs.  After a time of interval 24 hrs the cup was 
removed from water and hung for 1hr so that excess water, adhering to the inner wall of the 
cup, is drained off in a trough containing water its height. Figure 13 shows the method to 
determine the settling properties of fly ash. The water holding capacity was determined using 
the following equation (%): 
 

Water holding capacity  =
𝑿ି𝒀

𝑿
∗ 𝟏𝟎𝟎 

Sr. No. Samples Initial Weight 
of fly ash 
(X) 

Final Weight of 
Fly ash 
(Y) 

Water holding 
capacity in 
%age 
(X-Y/X)100 

1. UPRVUNL, 
Anpara TPS 

125 gram 155.011 24.00 

2. Hindalco, 
Renusagar TPS 

125 gram 156.709 25.36 

 

The retention capacity of fly ash study at laboratory stage, conclude that there is ample water 
retention capacity in the fly ash. Hence when water availability will increase from 24% or more 
a swamp like condition will be created where in fly ash would be dumped. Figure 14 and 15 
shows fly ash settling characteristic of Hindalco Renusagar and UPRVUNL Anpara. Hence for 
proper utilization of fly ash as a filling material along with overburden dump, proper blending 
with OB is required. Hence a separate detailed study is required for mixing of fly ash with OB 
in case of higher dumped height. The sequential dumping (alternate layer of OB & FA) 
technique will do in the pit surrounded by wall with no free space. 

273

-------------~-580



Scientific Study of Fly ash utilization in OB of Running Mine of Khadia OCP  56 
   

 Department of Mining Engineering, IIT(BHU) 
 

4.2.3 Settling Properties 
Settling rates establish the ease with which solid-liquid separation takes place in slurries during 
filling activity, and the tests also provide a means of determining the recycled water quality. 
Take a measuring jar graduated in ml. clean it thoroughly with pure water. Take water into the 
flask up to certain level (x ml) and then add fly ash (100-x ml) slowly into the jar. Mix the water 
and fly ash thoroughly with a stirrer for some time. Note down upper and lower meniscus of the 
mixture. Then note down time for each ml settling of fly ash in water. Repeat the other sample 
and tabulate the results. 

 

Figure 13 : Settling properties of fly ash 
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Figure 14 : Fly ash settling characteristic of UPRVUNL, Anpara TPS 
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Figure 15 : Fly ash settling characteristic of Hindalco, Renusagar TPS 
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The fly ash is mostly ranging in fine size. The settling rate study has been conducted in 
laboratory in order to assess the impact of leachate to the discharge from overburden fly ash 
mixed filling. It concludes that the fly ash settling is relatively fast and within one hour 
maximum settling took place. Further, it also reached that maximum fly ash will be accumulated 
very near to dump area and it will not travel for longer distance. Hence, maximum fly ash impact 
will be there in nearby land and soil. 

4.3 Leaching Characteristics of Fly Ash 
The ash from thermal power plants if used for the disposal in opencast mines then there is every 
possible chance of the leachate coming in contact with the ground water. This may occur in two 
ways either by the recharge of the area by the percolation of the leachate under gravity or lateral 
movement of the water through the filled mine. Hence there is always risk of contamination of 
ground water and which may affect human health. The purpose of this study is to assess the 
potential contamination of trace/heavy metals by leaching experiments (open column 
percolation test). 

Open column percolation test was used for long- term leaching characteristic study. A set up for 
the test consist of a column of PVC pipe approximately 1.0m height, 10cm diameter, and open 
at the top end and closed at bottom end. A small hole is made at the centre of the bottom for 
collection of leachate. The fly ash samples with their optimum moisture contents were placed 
in the columns. The samples were packed in each tube/column in layers Here mili-Q water was 
used as the leaching medium. Leachate was collected in conical flasks. The column percolation 
experiment is the only experiment that predicts the leaching behaviour that could be observed 
in the field. In the test there are however, chances that material develops preferential pathways 
for the water in the column experiments due to the formation of cracks, this possibility exist in 
the field also. Using groundwater/rain as the leaching medium one can even arrive at site-
specific results. 

Open column percolation test (result) 

In fly ash the elemental composition generally increased 2-3 times depending upon the mineral 
matter content in coal. The details elemental analysis (table 21) of the fly ash indicates that there 
are 16 Element present in fly ash. The highest concentration of toxic trace metal (Mg and Mn,) 
are ranging from 41.69, 41.35 and 46.48, 53.90mg/L in Anpara and Renusagar fly ash sample 
respectively.  All other metal concentration is shown in table 24. 

After interaction of fly ash with water, there will be migration of metal from dumped depending 
upon the pH level of water (mine water and rain water). 

In acidic range of pH the solubility of metal is more hence the migration of toxic metal in the 
soil and nearby land will also be enriched. Therefore, the mine suffering with acidic water will 
allow to used fly ash filling in active mine. 
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heavy metals and radioactive components that can be released into the soil. The 
environmental impact of fly ash, either used in an application or sent to a landfill depends 
to a large extent on the mobility of the polluting components in the ash. Concentration for 
Cu, Pb, and Cd were below the detection limit in both the fly ash samples whereas the 
concentration of Ni and As more in leaching sample.  

 

Table 24 : Open column leaching analysis of Fly ash samples by ICP OES 

S. No. Elements UPRVUNL, 
Anpara TPS 

Hindalco, Renusagar 
TPS 

1 B  2007.98 4392.52 
2 Mg  41698.00 41356.31 
3 Al  46.21 1218.21 
4 Ti  0.26 1.84 
5 Cr  0.76 0.72 
6 Mn  4648.01 5390.69 
7 Fe  <0.000 21.55 
8 Co  107.79 155.64 
9 Ni  75.49 447.04 

10 Cu  7.88 7.70 
11 Zn  521.97 173.05 
12 As  9.40 14.32 
13 Mo  386.49 527.24 
14 Cd  5.35 8.51 
15 Ba  102.62 49.26 
16 Pb  0.66 0.67 

 

4.4 Dispersion of Fly ash  
The transportation and dumping of fly ash will be further increased the particulate matter 
concentration in the mining area. The suspended particulate matter more than 10micron will 
reduce the visibility in the core zone. Hence the accidental cases will be increased by light 
and heavy vehicle and earth moving machinery.  

Not only this, occurrence of incident health issue will also be further increase and need 
advanced dust separation devices and equipment to bring the dust concentration below 
permissible limit.  
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4.5 Toxicity of fly ash    
 

When fly ash is filled directly into voids of active mine, heavy metals are able to enter in 
environment and human body through leaching and inhalation or dermal contact. As can be seen 
from Table 25, the maximum heavy metal content in leached was within the permissible limits 
such as Mg, Cr, Co, Cu, Zn, As etc. Among the above metal in leached sample, only five metals 
(B, Al, Mn, Ni and Mo) concentration was beyond the permissible limit.  

As we know that fly ash contains trace amounts of toxic metals that may have negative effects 
on human health and on plants. Globally, fly ash is considered to be a toxic waste creating 
hazards to the environment. Due to the presence of metals, plants growing nearby ash disposal 
sides can be found to have disparity in plant enzymatic activities. The microbial activity in soil 
may be decreased due to the deposition of fly ash to soil. Adverse effects can be observed on 
bird population nest in around dumping side and accumulation of Sr, Cd, As, and Se in their 
offspring. People can be affected to suffer from cancer and other disorders those living to nearby 
dumped side.  

Plants growing in fly ash amended soil are reported to be rich in elements such as Ba, Mo, and 
B, As, V, Sr, and Se etc. These elements are required for plant growth and animal nutrition in 
trace amounts. It is reported that higher levels of these elements can be toxic. Highly phytotoxic 
elements are dangerous for plant growth and often kill plants. Elements such as Mo and Se are 
not that toxic to plants but are concentrated in plant tissues that cause toxicities in grazing 
animals. Fly ash addition at higher rates to soil may accumulate Mo and thus causes 
molybdenosis in cattle. 

It was reported that when plants were grown in fly ash amended soil elevated concentrations of 
As, Se, Mo, B, Sr, and S are commonly reported in plant tissue. When fly ash was added to soil, 
concentrations of different metals such as Mn, Zn, Fe, Cr, Cd, and Ca have were found to 
decrease. The decrease in concentration was observed in plant tissues, due to the alkaline nature 
of fly ash. The high pH brings about precipitation and strong absorption of elements onto soil 
and surface of fly ash thus decreasing their availability to the plant 

It was also reported that the dumping of fly ash, increases the microbial population, however, 
the higher doses of fly ash resulted in the deposition of toxic elements such as Arsenic and 
Boron in soil which had adverse effects on soil microorganisms and enzyme activity. 

The chromium accumulates in plants can affects the growth of plants and Lead (Pb) in fly ash 
is of more serious concern because it is toxic to animals and human beings especially young 
children.   

Arsenic concentration in fly ash generally ranges from 4 to 440mg/kg however, depending on 
the quality of coal the concentration may reach up to 1000 mg/kg.  
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When the plants are grown in soil amended with fly ash undesirable and stunted growth occurs 
due to B toxicity in plants. Boron has a tendency to accumulate in soils. Boron concentration in 
fly ash varies depending upon the origin and nature of the coal. 

Boron contents of > 0.30 mg/g were considered as highly toxic while boron contents of < 0.10 
mg/g, and 0.20 mg/g and 0.30 mg/g were considered as slightly toxic, moderately toxic and 
toxic to plants respectively. As leaching of fly ash occurs there is gradual decrease in 
concentration of boron.  

Although, fly ash is toxic on one hand but on the other hand it contains nutrients and trace 
elements required for the vegetation to grow. Therefore, study of toxicity of fly ash and its 
possibilities to explore its utility from environmental perspective are important. 

Table 25: Heavy metal concentration (mg/g) in leached sample of different thermal power plant 
fly ash  

S. 
No. 

Elements Anpara Renusagar Permissible limit 

1 B  2.01 4.39 0.1-0.3 
2 Mg  41.70 41.36 100 
3 Al  0.05 1.22 0.03 
4 Ti  0.00 0.00 0.1 
5 Cr  0.00 0.00 0.05 
6 Mn  4.65 5.39 0.3 
7 Fe  0.00 0.02 1.00 
8 Co  0.11 0.16 1.3 
9 Ni  0.08 0.45 0.1 

10 Cu  0.01 0.01 0.05 
11 Zn  0.52 0.17 5 
12 As  0.01 0.01 0.01 
13 Mo  0.39 0.53 10PPB 
14 Cd  0.01 0.01 0.003 
15 Ba  0.10 0.05 2 
16 Pb  0.00 0.00 0.01 
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5.0 Slope Stability Analysis 

5.1 General 
 

Computer-based modeling offers the ability to evaluate the slope stability over the short and 
long term. Computer programs provide an efficient and detailed rapid analysis of a wide variety 
of slope geometry and loading conditions. Modeling has advantages that design ideas can be 
tested, different material properties can be evaluated and risk analysis carried out. Analysis has 
been conducted using and finite element method (FEM). These methods have also been used to 
assess the failure mechanisms and determine the factor of safety. The numerical method is 
widely used for slope stability analysis now-a-days. The term numerical analysis and numerical 
modeling are used here to describe analysis method or numerical solution for a problem. The 
numerical methods take into account the physical constraints under which the OB dumps are 
generated and effect of both of dynamic acceleration & static force. The techniques are widely 
used to perform stability analysis where the condition are complex and possible consequences 
of failure are significant. 

The factor of safety of dump slope have been determined by strength reduction technique. The 
shear strength reduction technique has two advantages over the conventional approach. The 
critical failure surface is found automatically and it is not necessary to specify the shape of the 
failure surface. In general, the failure mode of slopes is more complex than simple circles or 
segmented surfaces. Further, numerical methods automatically satisfy translational and rotational 
equilibrium. To perform slope stability analysis with the shear strength reduction technique, 
simulations are run for a series of increasing trial factor of safety, Ftrial (Griffiths and Lane, 1999). 
The actual shear strength properties cohesion (c) and internal friction angle (Φ) are reduced for 
each trial according to the equations 1 and 2. If the multiple materials are present, the reduction is 
made simultaneously for all materials. The trial factor of safety is gradually increased until the 
slope fails. At failure, the safety factor equals the trial safety factor.  The factor of safety is defined 
according to the equation  

C
F

C
trial

trial 1


        ……(1)

 
  tan

1
arctan

trial

trial

F


                  ……(2) 

The factor of safety generally used is in the range of 1.2–1.5 for open pit mines (table 22). This 
factor of safety could either be directly calculated based on limit equilibrium method or 
indirectly by numerical modeling based on strength reduction technique. The factor of safety 
must be greater than 1 for stable slope. Due to uncertainties involved in determining the 
properties of material, leaving some of the parameters in simulation for simplification and 
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presence of some external factors that are not considered for simulation, it is advisable to have 
factor of safety of slope as 1.5.  

Table 26 : Values of minimum safety factors (Duncan and Christopher 2004) 

 
 

 

 

 

 

 

5.2 Overburden Dump simulation 

 

Field investigation has been done to assess the current status of dragline dump, shovel dumper 
dump and external dump. The overburden contains various materials such as clay, sand, fine 
grained sandstone, medium grained sandstone, coarse grained sandstone carbonaceous shale, 
sandy shale, shale, etc.  Figure 16 shows the mine plan of the Khadia OCP. The overburden is 
removed by dragline and coal is removed by shovel dumper combination. The internal dump is 
initially formed by dragline operation. Subsequently, dump material with a help of shovel 
dumper combination is dumped over this internal dump formed by dragline.  The stability 
analysis has been carried out for various height for Internal Dragline dump along with Shovel 
dumper internal dump. Finite element method has been used for analysis of different geo mining 
condition. The value 1.5 is taken minimum factor of safety for optimum design of slope for long 
term stability. 

Mine Plan of dump slope as provided by Company has been shown in figure 16. Four different 
scenarios have been created (with varying height) and simulated.  The simulation has been done 
for height 60m, 90m, 150m and 180m as shown in figure 17. This height has been taken above 
from dragline dump. The simulation has been done in two stage one is only from dragline dump 
and other is for shovel dumper dump. The factor of safety is varying for dragline dump is 1.29 
to 1.34. The dragline dump is short term stable therefore, during the simulation of shovel dumper 
dump the dragline dump slope is excluded.  Figure 18 shows the shear strain in opencast mine 
slope with factor of safety. The factor of safety is varying from 1.61 to 1.76 for shovel dumper 
dump. Table 27 shows the summarized factor of safety for both cases. It has been observed that 
the factor of safety decreasing with the increase in height of dump. The overall slope angle is 
decreasing as the height of overburden is increasing, therefore decreasing trend in factor of 

Failure type  Category factor of 
Safety 

Shearing  Earthworks 1.3–1.5 

 Earth retaining 
structures, excavations 

1.5–2.0 

 Foundations  2–3 
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safety is not significantly. It indicates that shovel dumper slope sections are stable for long term. 
The factor of safety is more than 1.5 for shovel dumper dump, therefore the dump is stable for 
long term.  

Table 27: factor of safety of overburden dump  

Sr. 
No Height of 

dump (m) 

Factor of safety 
for Internal 
dragline dump 

Overall slope angle 
of shovel dumper 
dump (degree) 

Only 
overburden   

1 60 1.30 26.4 1.76 
2 90 1.29 25.7 1.70 
3 120 1.32 25.2 1.67 
4 180 1.31 24.5 1.61 

 

Figure 16 : Mine Plan shown in working plan of Khadia OCP 
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Figure 17 : Discretized view of opencast mine benches at different height 
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Figure 18 : Shear strain in opencast mine slope with factor of safety 
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5.3 Fly ash simulation with mixing with OB (% Variation) 
 

The fly ash samples collected from Hindalco Renusagar and UPRVUNL Anpara power plants 
have been mixed as a single fly ash mixture in equal proportions by weight for preparing the 
sample for mixing with overburden of Khadia OCP. Table 15 shows the effect of percentage fly 
ash on shear strength of dump material. It is observed from table 15 that the best suitable option 
is 20 % of fly ash. 

The dump configurations are likely to be stable against large-scale failure only in drained 
condition. The maximum height of a single bench should be 30m. The minimum exposed bench 
width after each lift should be 30m.  

The fly ash has been mixed with overburden in various options. The following procedure has 
been used of dumping of fly ash: 

1. The Fly Ash may be dumped in alternative layer/stages of height not exceeding 5m in 
each layer/stage 

2. Initially a row of Overburden dump (bund) not less than 15m width shall be dumped of 
height upto 5m all around the area proposed for ash dump. 

3. A number of such areas shall be formed in a layer/stage wherein the fly ash shall be 
dumped so that one dump of fly ash is separated by otherer with 15m wide overburden 
dump.  

4. Thereafter, Fly Ash will be dumped within the area surrounded by such overburden 
dumps. In this matter the dumping shall be laid in the section/layer containing both 
overburden as well as fly ash 

5. Immediately above the bottom section/stage., only overburden dumping shall be made to 
ensure that the Fly Ash is totally covered and protected from the Overburden dump all 
around.  

6. In the same matter the alternative layer /section of the overburden and overburden with 
fly ash shall be dumped. 

7. The percentage of Fly Ash content in the overburden mix shall be determined by scientific 
study.  

The bund around the mixed fly ash and overburden can be design in three ways: Centre line, 
Upstream and downstream. Figure 19 shows the simulation of Fly ash with different laying 
options (a) fly ash mixed model (b) downstream (c) downstream and (d) center line. The 
numerical simulation has been done for all three options. 20% Fly ash have been simulated and 
factor of safety is calculated. The factor of safety for only dump material and mixed material is 
tabulated in table 28.  Figure 20 shows shear strain in opencast mine slope with factor of safety.  
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Table 28 shows the factor of safety of dump and mixed fly ash of overburden layering options.   
The factor of safety of over burden dump material is 1.72 for 90m dump height and 1.61 for 
180m dump height. Whereas, the factor of safety of fly ash mixed dump is 1.79 for 60m and 
1.68 for 120m dump.  

It is observed that the increase in factor of safety for fly ash mixed dump is 0.02 for 90m and 
0.01for 180m dump height. The increment in the factor safety is not very high due to some 
reduction in friction angle of mixed material. Moreover, as the height is increased the effect of 
fly ash will be negligible in stability. 

 

 

 

 

Figure 19 : Simulation of Fly ash with different laying options (a) fly ash mixed model 
(b) downstream (c) upstream and (d) center line 
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Figure 20 : Shear strain  in opencast mine slope with factor of safety 
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Table 28 : Factor of safety of dump and mixed (Dump and Fly ash) 

Sr. 
No 

Height 
of 

dump 
(m) 

Only 
overburden  

Overburden with fly ash (20%) + 
overburden (80) in alternative layers 

Average 
Factor of 

safety 
Centre line Downstream Upstream  

1 60 1.76 1.78 1.79 1.79 1.79 
2 90 1.70 1.72 1.71 1.72 1.72 
3 120 1.67 1.69 1.68 1.68 1.68 
4 180 1.61 1.61 1.61 1.62 1.61 

 

 
Table 29: Factor of safety at 180m dump height with percentage variation of fly ash with OB 

Sr. 
No 

OB 
%  
 

Fly ash %  
 
  

Factor of safety 

1 100 0 1.61 
2 95 5 1.62 
3 90 10 1.61 
4 80 20 1.63 
5 70 30 1.62 
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5.4 Effect of water on dump stability 
 

A dump of 180m height has been taken to simulate the effect of water on overburden mixed 
dump.  The term ‘mixed OB’ dump has used for a dump of fly ash material and overburden 
material in varied proportions. The saturation level of dump, fly ash or mixed material has been 
varied. The fly ash percentage in the mixed dump have been varied to study the impact of water 
on mixed dump stability. The shear strength of different level of saturation has been taken from 
literature and laboratory testing.   

Table 31 shows the effect of saturation of water on dump stability. It indicates the factor of 
safety of mixed dump increases at 10 % and at 25% saturation of water. However, the factor of 
safety reduces drastically. It reduces upto 1.04 which is critical in term of stability 

Table 32 shows the effect of saturation of water on dump stability (with 5% fly ash + 95 % OB). 
It indicates the dump stability increase at 10 % of saturation and at 25% saturation of water. The 
factor of safety reduces drastically upto 1.04 at higher level of saturation of water which is 
critical in terms of stability. 

Table 33 shows the effect of saturation of water on mixed ump stability (with 10% fly ash + 90 
% OB). It indicates the dump stability increase at 10 % of saturation and at 25% saturation of 
water. The factor of safety reduces drastically upto 1.02 at higher level of saturation of water 
which is very critical in terms of stability.  

Table 34 shows the effect of saturation of water on dump stability (with 20% fly ash + 80 % 
OB). It indicates the dump stability increase at 10 % of saturation and at 25% saturation of water 
it is stability. However, at a higher level of saturation of water, the factor of safety reduces 
drastically and it is below 1.00 which indicates failure of dump slope. 

Table 30: Effect of water saturation on dump stability  
Sr. No % of 

saturation  
Cohesion 
MPa 

Friction angle 
Degree 

Factor of safety  

1 0 0.055 31 1.61 

2 10 0.076 30 1.56 
3 25 0.097 28 1.56 

4 50 0.070 26 1.37 
5 100 0.043 21 1.04 
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Table 31: Effect of water saturation on mixed material of dump slope (5% Fly ash + 95 OB) 
Sr. 
No 

% of 
saturation  

Overburden  Mixed 
(5% Fly ash + 95 OB) 

Factor of 
safety 

Cohesion 
MPa 

Friction 
angle 
Degree 

Cohesion 
MPa 

Friction angle 
Degree 

1 10 0.076 30 0.102 29 1.64 

2 25 0.097 28 0.113 28 1.60 

3 50 0.070 26 0.036 26 1.36 

4 100 0.043 21 0.018 21 1.04 

 
Table 32: Effect of water saturation on mixed material of dump slope (10% Fly ash + 90 OB) 
Sr. 
No 

% of 
saturation  

Overburden  Mixed 
(10% Fly ash + 90 OB) 

Factor of 
safety 

Cohesion 
MPa 

Friction 
angle 
Degree 

Cohesion 
MPa 

Friction angle 
Degree 

1 10 0.076 30 0.131 28 1.64 

2 25 0.097 28 0.146 29 1.63 
3 50 0.070 26 0.046 25 1.36 

4 100 0.043 21 0.023 19 1.02 

 
Table 33: Effect of water saturation on mixed material of dump slope (20% Fly ash + 80 OB) 
Sr. 
No 

% of 
saturation  

Overburden  Mixed 
(10% Fly ash + 90 OB) 

Factor of 
safety 

Cohesion 
MPa 

Friction 
angle 
Degree 

Cohesion 
MPa 

Friction angle 
Degree 

1 10 0.076 30 0.143 28 1.65 

2 25 0.097 28 0.162 26 1.54 

3 50 0.070 26 0.047 22 1.31 

4 100 0.043 21 0.017 16 0.93 
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           (A)  

 

             (B) 

              

 
Figure 21 :  Discretized model for simulation of water (A) Simulation of only dump 
(B) Simulation of Fly ash with OB 
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6.0 Mode of Transportation of Fly ash 

 

 
           (A)

 
 
 

             (B) 

 
 

Figure 22 :  Shear strain and factor of safety of only dump (A) and Fly ash with OB 
(B) 
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Road Capacity Analysis for Fly Ash Transportation 

An intersection is a traffic bottleneck which can be responsible for (1) hazardous materials to 
stay on the road (in trucks) for a longer time thereby increasing the chance for exposure, or (2) 
possible traffic conflicts between trucks when the crossing vehicles are significant in number. 
In order to assess the traffic movements from and to the mines, six major intersections were 
considered to assess the amount of traffic during the peak hours. Traffic at these intersections 
has been observed to be higher than at other intersections. Five (1,2,4,5,6) of these are directly 
on NH-39 with access to mines or power plants. These intersections are three-legged 
intersections.  
Data was collected for 30 minutes peak hour on each of the six approaches (incoming and 
outgoing) at each intersection to estimate the peak flow rate.  Flow rate or traffic volume is the 
number of vehicles that pass a given point on the road during a designated duration (generally 
1 hour) of time. Road capacity is a measure of traffic volume during peak hours. Traffic volume 
near the capacity implies vehicles would be moving slowly making the fly ash truck to spend 
more time on the road. This is not desirable. Therefore, the chosen routes for the dump truck to 
transport fly ash to the mines, should have as less traffic below the capacity as possible.  

 

Figure 23: Layout of mine and road for transportation for fly ash 
 

The major vehicle types observed were motorbikes (and scooters), car/jeep, trucks, and bus. 
Different vehicles contribute to the traffic impedance differently. A factor called Passenger Car 
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Unit is used in this regard. Passenger Car Unit is a measure of relative interaction between a 
vehicle and a traffic stream with respect to a standard passenger car under a specified set of 
roadway and traffic conditions. It is used to convert a heterogeneous traffic stream into an 
equivalent homogeneous stream to enable expressing flow and density in a common unit. The 
Indian Highway Capacity Manual (2017) suggests median values of passenger car unit on semi 
urban road for truck, bus, cars, and motorized two-wheelers as 5, 4.5, 1.0 and 0.5 respectively. 
Based on these values the peak hour traffic volume was estimated for each intersection 
approaches. IRC provides tentative capacities of urban roads. Almost all approaches and road 
sections in the area (including NH-39) are two lanes. According to IRC, the capacity of such a 
road is 1200 (no parked vehicles) or 750 (with parked vehicles and crossing heavy vehicles). As 
seen in the figure 24 below, intersections 2 and 5 crosses the 750 PCU per hour mark while 
traffic at intersection 5 crosses the 1200 mark. This suggest that trucks carrying fly ash may not 
be routed through intersection 2 ad 5 in case of significant crossing vehicles and parked trucks, 
or at least not through intersection 5 even with limited stranded vehicles. At least a provision 
should be made to transport fly ask during pre-identified low volume hours.  

 

 

 

Intersection Peak Flow 
PCU/Hour 

1 651 
2 1130 
3 633 
4 662 
5 1287 
6 544 

 

Figure 24: Maximum flow and intersection of transportation  

Based on traffic study and estimated congestion at major intersections where trucks are likely 
to enter and exit NH-39, the following table 29 depicts the illustrative routes (called desire lines) 
that the fly ash trucks can take. These origin-destination desire lines can be used as a guide to 
plan fly ash transport. The planned route may consider maximum distance travelled on the 
national highway (NH-39). The planned route should also avoid entering or exiting locations 
where the traffic is reaching the road capacity.   

 

Table 34: Routes (called desire lines) for fly ash transportation  
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Mine Thermal 
Powerplant 

Distance 
(~km) 

Exit from 
NH-39 

Remark 

Amlohri NTPC 
Vindhyachal 

29 6 Avoid 
Intersection #5 

Khadia Renusagar 6.8 4  
Khadia NTPC 

Shaktinagar 
14 1  

Jayant NTPC 
Shaktinagar 

14 4  

Jhingurda UPRVUNL 
Anpara 

16 4 Avoid 
Intersection #2 

Khadia UPRVUNL 
Anpara 

17 4  

Nigahi NTPC 
Vindhyachal 

24 1  

Total Mean 
Distance 

 17.25   

 

The following map (figure 23) shows desire lines from (NTPC) power plants to (NCL) mines 
based on traffic study and minimizing total distance travelled. A further analysis can be done 
that weighs the amount of fly ash that need to be transported from the power plants. 
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7.0 Dumping strategy and Mine closure  

 

The estimation of mineable coal reserve and volume of overburden has been obtained from mine 
officials. The total Mineable Reserve estimated based on existing mine working plan was 233.50 
Mt and corresponding total OB was 844.0 Mm³ with average stripping ratio of 3.61m³ as on 
31.03.2020. The main OB bench overlying Turra seam is to be removed by dragline system and 
proposed to be side cast in the decoaled cut. The OB from upper benches is being handled by 
Shovel-dumper system and accommodated over the dragline side cast spoil within the pit. 
However, a part of OB is being accommodated in external dumps. Total volume of OB to be 
handled has been estimated as 844.00 Mm3, as on 31.03.2020 which completely filled or 
accommodated in internally. 

Table 35 : Seam-wise, Section wise MR, OB, in-seam Band & SR as on 31.03.2020 

SI. 
NO. 

EAST SELECTION WEST SELECTION 

A Tier (RL) Volume 
(Mm³) 

Tier (RL) Volume (Mm³) 

1 Dragline 
Dump 

66.65 Dragline Dump 89.70 

2 Up to 290 & 
290-320 

69.00 Up to 270 & 270-
300 

78.78 

3 320-350 45.12 300-330 60.08 
4 350-380 41.40 330-360 57.36 
5 380-410 34.43 360-390 59.26 
6 410-440 28.90 390-420 46.91 
7 440-470 20.97 420-450 44.16 
8 470-500 12.95 450-480 39.98 
9 500-530 6.90 480-510 29.16 
   510-540 18.29 
TOTAL EAST 
(A) 

326.32 TOTAL WEST 
(B) 

517.68 

GRAND TOTAL (A+B)   =  844.00 
 
Since inception, 487.66 Mm³ of OB has already been dumped in internal/external OB dumps of 
the mine. Apart from the above OB, the volume of OB estimated in the PR (16Mtpa) is 844.0 
Mm³, which will be accommodated in internal OB dumps in both the sections.  

The volume of OB (including in-seam band) to be handled as per PR of Khadia Expansion OCP 
as on 31.03 2020 is 844.0 Mm³, out of which 156.35 Mm³ OB will be directly sidecast by 
draglines including throw blast of 13.35 Mm² in the decoaled cut and balance 687.65 Mm³ is  
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proposed to be removed and dumped by shovel-dumper system in the internal dumps in both 
the sections. The mine is being worked since 1981-82 and 487.66 Mm3 of OB has already been 
dumped in external/internal dumps since inception till 31.03.2020. The final stage dump plan 
shows that apart from existing dump volume of 487.65 Mm³, further 844.0 Mm³ will be 
accommodated in the internal dumps in both the sections. Figure show the Final mine closure 
plan of Khadia OCP. 

          

Figure 25 : Final mine closure plan  

Solid waste that would be generated in course of coal mining are overburden material consisting 
of fragments of sandstone of assorted size. The Open cast mining of Khadia involves removal 
of 487.66 as on 31.03.2020. The OB from upper benches being handled by Shovel-Dumper 
system is to be stacked up to the extent possible over the dragline cast spoil within the pit.  
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The over burden will be dumped in internal dumps (in two to three tiers in each year). The height 
of each tier will be 30 m. The total estimated OB of 844.0Mm³, for expansion will be 
accommodated in the internal and external dumps. As per mine plan of Khadia OCP, total 
portion of quarry will be back filled and reclaimed; only an area of 37 Ha would be left out to 
be void. In due course of time, dip side of void will be filled with rain & ground water. This 
water reservoir may be developed for pisci-culture. At the time of final closure of mine, fencing 
with RCC post and barbed wire will be erected around the water body.  

To maintain proper depth of water amicable for pisci-culture, the void will be back filled with 
OB dump material to certain height. In the final mine closure plan, design of voids due to mining 
are to be dealt and the final land use plan will include filling of the voids for land reclamation 
wherever possible and for hydro reclamation wherever feasible. 

The final quarry slope has been so designed and then subsequently developed that after the 
closure of the mine, there is no likelihood of any slope failure. The final slope of the quarry has 
been designed with above consideration.  

The final quarry slope has been so designed that after the closure of the mine, there is no 
likelihood of any slope failure. The internal dump will be completely filled by overburden 
material. We have created a scenario where 8-10 % fly ash is used. The fly ash will be put in 
layers (i.e. 80% overburden + 20% fly ash) as per stability analysis. The total volume will 
increase in the internal dump which will subsequently increase the final height of de-cold area. 
It will results further change the mine closure plan.  

It has been proposed in PR that 844.0Mm3 of OB of Khadia OCP is to be dumped in Internal 
dump. If fly ash with a mixture (i.e. 80% overburden + 20% fly ash) will be dumped then around 
80 Mm3 would be added to the mine overburden dump. Therefore, there will be land shortage 
for dumping of 80 Mm3 of extra OB. Dumping of fly ash will require additional land for 
dumping and it also require proper planning. The height of external or internal dump could not 
be increased without taking prior permission from regularity authority.  

1. The extra overburden has to be left out i.e. approximately 80-90 Mcum3 which will 
lead to requirement of extra space for dumping.  

2. If the void is left out and filled with water for pici-culture at end of mines. It is most 
likely to have contaminated the water as the base and side will have fly ash material. 
then the water  

3. Mine closure plan has to be changed looking above extra material need to be dumped 
in mining area. This will lead to extra work load to production system; 

 Therefore, it is not advisable to used fly ash in fill with overburden dump in internal dumps.  
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8.0 Conclusions and Recommendations 

 

The present Scientific study of fly ash dumping with overburden in the internal dump of Khadia 
Opencast Project, NCL has been done considering various aspects.  The overburden samples 
have been brought from Khadia Opencast Project and fly ash sample from Hindalco Renusagar 
and UPRVUNL Anpara. Various geotechnical tests and characterization have been done for 
overburden, fly ash and various combination of mixed material (overburden and fly ash).  
Leaching study, dump slope stability, traffic study has been done to know the dumping 
possibility of fly ash with mixed overburden material in running mines. The conclusions and 
suggestions of the present study are summarized below. 

 

Dumping of fly ash in external dump 

 In opencast mining, handling of overburden (OB) is considered the most important activity 
requiring very careful and elaborate planning. The purpose is to reduce land requirement 
for external dumping of overburden and accommodate maximum overburden in internal 
dumps. There are also restrictions on maximum dump height from above surface level. The 
external dump is already reached to it maximum height (as reported by mine official). In 
such, there will not be any possibility of accommodating fly ash dump into External dump.   

 The plantation is usually carried out on top of external dump after putting top soil layers. 
This has already been done for external dump of Khadia OCP. The growth of plant is 
healthy. If planning is done for putting fly ash on top of external dump, then the plantation 
has to be removed and top soil layer has to be scraped ad keep aside. However, mixing of 
fly ash with dump material leads to increase the height beyond the permissible limit and 
lead to safety issue.  

 Therefore, keeping above points it is advisable not to dump the fly ash on external dump in 
Khadia OCP. 
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Dumping of fly ash in Internal dump 

 Various geotechnical tests of overburden and fly ash material has been done to know the 
suitability of mixing fly ash with overburden material in Internal dump. The conclusions and 
recommendation have been summarized in the following headings.  

Geotechnical properties of dump and fly ash 

 The size distribution of dump material and fly ash material indicates that the fly ash is 
having more fine material than the dump material. It will reduce the permeability of 
dump material when mixed with overburden material. The permeability of overburden 
is 1.23E-4 m/sec whereas for fly ash it is around 1.6E-5. Therefore, mixing of fly ash 
with overburden will reduce the permeability of overall dump material. The lower 
permeability will have the chances of generating water pressure during rain water. 

 The Atterberg’s limits indicates that the overburden dump is having very low amount of 
clay and silt. It contains sand, gravels and boulders. Therefore, the liquid and plastic 
limit is very high for overburden material considering the large size particles. The liquid 
and plastic limit of fly ash is low comparing to overburden material. If can be concluded 
that if dump material is mixed with fly ash the liquid limit and plastic limit will reduce 
significantly. Therefore, the material can slide on low water contain. Moreover, if fly 
ash is not mixed properly with the OB, it will slide more rapidly to the bottom of the 
slope 

 The Optimum moisture content (OMC) and Maximum dry Density (MDD) of 
overburden is 11 % and 1.92 t/m3 respectively. OMC is in range of 20-32 % and MDD 
is in range of 1.28-1.29 for fly ash of Hindalco Renusagar and UPRVUNL Anpara 
respectively. The OMC will increase and MDD will reduce when the overburden 
material is mixed with fly ash. Therefore, it is not advisable to mix dump material with 
fly ash.   

 The average cohesion and friction angle of dump material are 52 KPa and 31 degree 
respectively. The friction angle of fly ash is range between 24-28 degree and cohesion 
is 18-48 KPa. The shear strength has been determined by mixing fly ash with overburden 
in different proportions. The maximum shear strength is observed at 20 % of fly ash 
mixed with 80% of dump material. The cohesion has increased from 52 kPA to 126 kPa 
whereas, the friction angle has reduced from 31 degree to 28 degree. The fly ash of the 
area does not have much binding capacity; therefore, cohesion will not increase 
significantly. The fiction angle reduces due to presence of in material in the fly ash.  
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Fly Ash characterization  

 The pH of the fly ash samples are found to be in the range of 6.4 and 6.3 for Hindalco 
Renusagar and UPRVUNL Anpara respectively. It means the pH of fly ash is slightly 
acidic in nature. This will help in biological reclamation in the backfilled land 

 The electrical conductivity of the fly ash is around 1.06 mS/cm. It is suitable for 
seedlings and salt sensitive plants. Therefore, it is not advisable to directly mix in the 
overburden dump material. Some additive should be added to increase the electrical 
conductivity of the fly ash.  

 The major trace elements in the fly ash obtained by XRF are SiO2 and Al2O3. The 
amount of CaO is around 2%. The fly ash in not having self-binding capacity. Some 
activator needed to be properly mixed and filled with overburden for proper binding.  

 The water holding capacity of fly ash is 24 % and 25.36 % for Hindalco Renusagar and 
UPRVUNL Anpara respectively. It will increase the more water content in the dump 
material for longer time. Therefore, the haul road/ pathway become slippery and it will 
hamper the movement of dumper/tipper. 

 The retention capacity of fly ash study at laboratory stage, conclude that there is ample 
water retention capacity in the fly ash. Hence when water availability will increase from 
24% or more a swamp like condition will be created where in fly ash would be dumped.  

 Fly ash used in this study is Class F (As per ASTM).  Fly ash having low pozzolanic 
properties therefore mixing of this fly ash with overburden will not lead to hardening of 
material after some time. It requires a cementing agent (such as Portland cement, 
quicklime, or hydrated lime) in the presence of water in order to react and produce 
cementious compounds  

 The highest concentration of toxic trace metal (Mg and Mn) are ranging from 41.69, and 
41.39 mg/L in UPRVUNL Anpara fly ash sample whereas in Hindalco Renusagar fly 
ash sample the concentration of Mg and Ni is 46.48 and 53.90 mg/L respectively. The 
solubility of metal is more in acidic range of pH hence the migration of toxic metal in 
the soil and nearby land will also be enriched. Mixing of fly ash with Overburden will 
increase toxic trace metal in surrounding area. 

 

Environmental and safety  

 The transportation and dumping of fly ash will further increase the particulate matter 
concentration in the mining area. It will increase the chances of the accidental cases 
between earth moving machinery.  

 Fly-ash will make the dump floor slippery when contact with water. It will hamper or 
reduce the movement of dumper and other heavy machinery in mine and dump area. It 
will also increase the chances of accident in rainy water during movement of 
dumper/tippers 
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 In very large open cast operating mines, it is difficult to mix fly ash with external and 
internal overburden dumps. Operational difficulties will be encountered with safety 
issues during heavy rains with slippery roads and sliding of dump benches owing to fly 
ash. 

 Due to increase in stripping ratio in coal mines, the quantum of OB is increasing and its 
safe disposal has become a matter of concern in the coal sector.  

 In operating opencast mines, fly ash will be required to be dumped in dry form in 
separate layers or by mixing with OB while dumping. Both these processes would 
require elaborate and complex scheduling of various activities/equipment, hampering 
mine production and creating unsafe conditions owing to high equipment density in 
limited space of mines.  

 The adding of fly ash will increase the pollution level in the running mine, which may 
exceed the allowable limit of various pollution level.  

 

Fly Ash Transportation 

 The routes from the power plant to the mine are not adequately constructed for additional 
fly ash transportation. Hence it is not advisable under the present road condition to 
transport fly ash through these roads. 

 Fly-ash carrying trucks will cause hindrance to movement of dumper carrying both 
O.B and Coal. 

 Fly-ash will make the dump floor slippery in contact with water. It will limit the 
movement of dumper/tipper in the haul roads.  

 The lead distance of each mine already optimizes based on present equipment and 
production. The adding of fly ash in same layout/road will increase the traffic density 
and reduce the distance between two subsequent tripper/dumper.   

 

Geo-Mining conditions  

 In operating opencast mines, fly ash will be required to be dumped in dry form in 
separate layers or by mixing with OB while dumping. Both these processes would 
require elaborate and complex scheduling of various activities/ equipment, hampering 
mine production and creating unsafe conditions owing to high equipment density in 
limited space of mines operations. 

 The dumping with overburden required proper mixing of fly ash in the mine overburden 
itself. It requires huge logistic and space for mixing plant for OB and Fly ash.   

 The quarry will be back filled and reclaimed as per mine plan of Khadia OCP. An area 
of 37 Ha would be left as void after filling the remaining area with dump material. In 
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due course of time, dip side of void will be filled with rain & ground water. This water 
reservoir may be developed for pisciculture. By adding fly ash to internal 
dumping/backfilled areas there could be possibility of fly ash leaching into the 
void/water reservoir rendering it unsuitable for pisciculture. 

 The dump material consists of large quantity of fly ash material (if dumping is to be done 
with fly ash). Therefore, at end of mining around 80 Mcum of dump material will be left 
out (which have been accommodate in original plan in place of fly ash). Therefore, the 
mine closure plan should be change accordingly, so that the provision of accommodation 
of 80 Mcum of overburden material.  

 It will change the mine closure plan and it will have environmental impact in 
surroundings. Therefore, as per mine closure plan the fly ash should not be advisable to 
dumped in internal dump.  
   

Dump Slope stability  

 The dump slope stability has been carried out based on finite element method. The factor of 
safety has been determined for height varying from 60m to 180m. It varies from 1.76 to 1.61 
for overburden dump material.  
 

 The factor of safety of mixed overburden (fly ash mixed with OB material) has also been 
determined. The simulation has been carried out considering that the fly ash has been put in 
alternative layers in the dump. The fly ash is mixed with layer in the ration of 80% 
overburden material and 20% fly ash. The factor of safety of mixed dump material in dry 
condition is varying from 1.79 to 1.61 for dump height from 60m to 180m. 
   

 It was expected that factor of safety will increase due to increase in cohesion of mixed 
material. However, it has been observed that the increase in factor of safety for fly ash mixed 
dump is marginal i.e. 0.04 for 60m and 0.01 for 180m dump height. The reason for marginal 
increase in the factor safety is due to reduction in friction angle of mixed material. The 
impact of mixing of fly ash on overburden will not affect the stability in dry condition.  

 

 Water has important role to play in stability of dump material. Study has also been carried 
out to determine the factor of safety of dump as well as of mixed dump. The material will 
get saturated due to water and the shear strength reduces significantly depending upon 
amount of water and material type.  
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 The table given below summarize the factor of safety of varying % of fly ash and degree of 
saturation.  

Sr. 
no 

% of 
saturation 

Factor of safety of mixed material 
0% fly ash 5% fly ash 10% fly ash 20% fly ash 

1 10 1.56 1.64 1.64 1.65 

2 25 1.56 1.60 1.63 1.54 

3 50 1.37 1.36 1.36 1.31 
4 100 1.04 1.04 1.02 0.93 

 

It is obvious form above table that mixed dump will not be stable in high saturation condition 
if fly ash is mixed more than 10%. The formation of layers of fly ash in layer may lead to 
formation of weak shear failure zones which may lead to dump slope failure. 

 Generally, the cracks are generated in the top surface of overburden dump. The rain water 
entering in the crack will create water pressure, waters generally get drained from the dump 
material. However, the water pressure will be created in crack of overburden dump with fly 
ash as water will get retained which lead to low factor of safety.  

 

Therefore, it is technically not feasible to dump the 25% fly ash in Mine dump in Khadia 
OCP due to geo mining conditions, high stripping ratio, and huge rate of OB removal and 
instability of dump during rainy season in present condition.  
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DISCLAIMER 

The report is based on field reconnaissance, laboratory tests as per IS codes on small 
size soil samples and analysis results using Phase2 slope stability analysis software. 
Neither IIT (BHU) nor any of its employees makes any warranty, express or implied or 
assume any legal liability or responsibility for the accuracy completeness or use of the 
result of such information, product or process in the report KHADIA OCP 
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CMPDI

Job No.232406141 Chapter-8, Page-4    Mining Plan & Mine Closure Plan for Khadia Expn.OCP (20 Mtpa) 

 Parameters Details 

possibility of dumping of fly ash in backfilled 

are as per MOEF&CC guideline. 

8.10 Abandonment Cost and Financial Assurance 

8.10.1 

 

 

Abandonment Cost 

Proposed Cost break-up for carrying out progressive and final mine closure 

activities as per the yardstick of CMPDI formulated based on the revised mine 

closure guidelines is as given below: 

Head Activities Unit Quantity
Rate

(Rs./Unit)
Amount (Rs.

Lakh)

Progressi
ve

Closure
(Balance
as on

01.04.20
23)

Water quality management No. 2592 3300 85.54

Air quality management No. 5760 28000 1612.80

Noise Quality Management No. 2304 11000 253.44

Waste Management Mm3 633.00 2400000.00 15192.00

Barbed wire fencing around dump m 1935 800 15.48

Barbed wire fencing around the pit m 1080 800 8.64

Filling of Void - Rehandling of Crown dump

Top Soil Management Mm3 0.75 50000000.00 375.00

Technical and Biological Reclamation of Mined out of land and
OB Dump

Ha 274 550000 1507.00

Plantation over virgin area including green belt Ha 25 550000 137.50

Manpower Cost and Supervision Emp 19800 848 167.90

Total wall around the dump m 677 4200 28.43

Garland drain m 155 4500 6.98

Garland drain around the dump m 1935 4500 87.08

Any other Activity (Grazing Facilities etc.) LS

TOTAL 19477.78

Disment
aling of
infrastru
cure &

Disposal/
rehabilit
ation of
mining
Machine

ry

Dismentaling of workshop LS 50.00

Rehabilitation of the dismentaled facilities

Dismentaling of pump and pipes/ other facilities. LS 20.00

Dismentaling of stowing bunker, provisioning of pumps for
borewell pumping arrangement

Dismentaling of UG equipment

Rearranging water pipeline to dump top park/Agriculture land LS 50.00

Dismentaling of power lines.

Any other Activity

TOTAL 120.00

Safety
and

Security

Barbed wire fencing around dump

Barbed wire fencing around the pit

Barbed wire fencing with masonry piller

Concrete wall with masonry piller around the pit m 4500 4200 189.00

Securing air shaft and installation of borewall pump

Securing of incline

Concrete wall fencing around the water body

Boundary wall around the water body

Stabilisation (viz benching, pitching etc) of side walls of the
water body

Toe wall around the dump

307614
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CMPDI

Job No.232406141 Chapter-8, Page-5    Mining Plan & Mine Closure Plan for Khadia Expn.OCP (20 Mtpa) 

 Parameters Details 

Garland Drain

Garland Drain around the dump

Drainage channel from main Ob dump m 500 4500 22.50

Any other Activity

TOTAL 211.50

Technical
and

Biologica
l

Reclamat
ion of
mined
out of

land and
OB

Dump

Filling of Void

Top soil management

OB Rehandling for backfilling Mm3 50 2400000.00 1200.00

Terracing, blanketing with soil and vegetation of External OB
Dump

Paripharel road, gates, view point, cemented steps on bank

Expenditure on development of Agriculture land Ha

Landscaping and Plantation LS 200.00

Any other Activity

TOTAL 1400.00

Post
Closure
manage
ment
and

supervisi
on

Power Cost LS 150.00

Post mining water quality management LS 80.00

Post mining air quality management LS 150.00

Subsidence monitoring for 5 years

Waste management LS 100.00

Manpower Cost and supervision LS 50.00

Any other Activity

TOTAL 530.00

Others Enterprenuership development(vocational/skill development
training for sustainable income of affected people)

LS 100.00

Golden Handshake/Retrenchment benefits to 100 employees of
OC

132.36

Golden Handshake/Retrenchment benefits to 200 employees of
UG

Onetime financial grant to societies/ institutions/ organisations
which is dependent upon the project

LS 100.00

Provide Jobs in other mines of company

Continuation of other services like running of school etc. LS 100.00

Any other Activity (Development of Solar Park, eco-friendly
Parks, fish farming pond, picnic spot and sport compound)

LS 640.90

TOTAL 1073.26

G TOTAL 22812.54

Note:
Above G Total Amt. includes Closing Balance of Rs. 8749.96 Lakh as on 31.03.2023 and Amt. to be deposited Rs. 14062.58
Lakh in ESCROW Account.
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,..,_; °"4'6· un,., ,~AX)0'-1 ... rmu Em111a5a.1.wr••ll,r1••, _ ....... : '!"'lYElf'ti':I" 

No. KHD/M/Env.ll'lant DiSlr./S.O.n4-2S/lt Date : 29.06.2024 

To, 
MIS Harit Sone Nursery. 
Karhiya {Oibulganj). 
Rcnukut - Anpara road, Anpara, 
Sonebhadra (U.P.). 

Sub. : Supply order for .. Oi!i.tribution of plant saplingi 11rnooe employ~ or Khadi,11 Area and 
Nearby Po1>uhation," 

Ref, : KHD/Min!Committee/Plant OistJ2024110 dlli(ed 2S.06.2024 

Dear Sir, 

It is to infonn you that your ofter has been accepted for the work "Distribution of plant 
saplings among employees of Kh,dia Area and Nearby Population» as per details gjven below in 
aooordance with lhe terms and conditions gi\'en here under :-

S.NO. P3r1iculars nuantitv Rate Amount lin Rs,\ 

Distribution of plant saplings among 4500 005.. A<pe, 

I employees of Khadia Arca and NeMby enclosed 19&600.00 
Bo" Po11ulation 

Terms & Conditions 
I . Total order value 

2. Work Completion 
J. Payment terms 

4. Taxes & Duties 
5.Consignee 

Rs, 198600.00 (Rupees One Lokh Ninty Eight Thousands Six 
Hundred Only) (including GSTI 
Within 03 days from issuance of Worl< Ordec 
100o/• paymen1 within 21 days on completion of work or 
submission of bill whichever is later through e-payment for 
which bank d~ails should be mentioned oo the body of your bill, 
Inclusive of all taxes in the above quoted rates. 
Staff Officer (Mining). Khadia Area 

'"Iv 
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6, Paying 1111Lhoril}' 

7. Submissiot1 of Buts 

8. lnspC'Otion 

Area F i11B11c-c Manascr, K badl~ Area . 

0 i I I$ ,n dupl icatc in G T f"l;ITTil"lnt to be ,ubrnieti:d ~ the co~.s,gn« 
11nd G ··r no. o0fKhadi11, .;\ re.'!, NCL must be menCJoli'lcd on tt. 
T~ Work musl be complc1cd a5 per specification and under 

supervi ion or u1 tT Officer ( Mining). Khadi,a Arca or bJ . 
rcpresenhtti~. 'fhey wm insp~ct \nc work and II.ave the right to 

reject ihe work, if is found be low spee,ticatlon. 

9. All Otl,er temis ahd c:undilioos will 'be rollov.-cd es. per Nii & General terms and conditions of 

NC'l. 

Yours f~hhfuUy, 

( I ) Th G.M" Kh.ttdia A re.a 
(2) The AfM. Kha.dia. (FC/AF KHD/2024~25/ENVIRONMENTALEXP / 91 J 16 for Rs. 

198600.00 and Dated 29'--06--1024) 
(3) oda] Officer (E,w ironrnen,t). Khadia Area 
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NCL Khadia Area CSR <csrkhadia@gmail.com>

Information regarding Virtual Reality Device laboratory
2 messages

NCL Khadia Area CSR <csrkhadia@gmail.com> Fri, Jan 31, 2025 at 2:20 PM
To: CDO Sonbhadra <cdoson.up@gmail.com>
Cc: cgm.khd@gmail.com, sopkhd ncl <sopkhdncl@gmail.com>, khddavssps@gmail.com

Dear Mam, 

This is to inform you that NCL khadai under its CSR initiative has developed a science laboratory equipped with Virtual Reality Device. DAV Khadia is the resource school for
addressing the students with respect to same. 

This laboratory can cater the academic needs of students  and has more than 40 laboratory practical module for Std. IXth & Xth. 

Accordingly, the students from across the districts can pay a visit to DAV Khadai and take benefits of this innovative Science practical laboratory in consultation with CSR cell
Khadia and DAV Khadia. 

--
Thanking you.
Regards.
---------------------------
Amrendra Kumar 
Nodal Officer (CSR & PR).
NCL Khadia Area.
Uttar Pradesh
Pin: 231222
Mobile: 09406966223

Sandhya Pandey <khddavssps@gmail.com> Fri, Jan 31, 2025 at 3:58 PM
To: NCL Khadia Area CSR <csrkhadia@gmail.com>
Cc: CDO Sonbhadra <cdoson.up@gmail.com>, Cgm Khadia <cgm.khd@gmail.com>, sopkhd ncl <sopkhdncl@gmail.com>

Sir,
Thank you very much for choosing DAV Khadia as the resource centre for Sci Lab and enriching it by providing Virtual Reality device .
The School shall provide all support towards catering to needs of academic excellence in nearby area students.

The School requests you to provide training to our nominated teachers and updation of Software in English too.

Warm regards

2/13/25, 11:51 AM Gmail - Information regarding Virtual Reality Device laboratory

https://mail.google.com/mail/u/0/?ik=c39d5cc766&view=pt&search=all&permthid=thread-a:r-1601184123461203303&simpl=msg-a:r-2954568474925958312&simpl=msg-f:1822759944452507605 1/2
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[Quoted text hidden]

2/13/25, 11:51 AM Gmail - Information regarding Virtual Reality Device laboratory

https://mail.google.com/mail/u/0/?ik=c39d5cc766&view=pt&search=all&permthid=thread-a:r-1601184123461203303&simpl=msg-a:r-2954568474925958312&simpl=msg-f:1822759944452507605 2/2
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Subject Data

Title Financial assistance to UPNEDA, Sonbhadra for installation of 15 Nos. of High Mast Solar light & 200 Nos. of Solar Street light in
the vicinity of NCL.

Category Others
Department 0
Status Pending at admin side
Expected Amount(In
Lac) 62.72

Added Date 02/02/2025 12:37
Approved Date
Rejected Date
Last Update Date 02/02/2025 12:37
Description
Review By 0
Review Date
Review Comments
Comment by Admin
Comment by
Department

2/13/25, 11:38 AM about:blank

about:blank 1/1

315622
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316ANNEXURE R6/2

To, 

Speed P~t!Oil linelURG1ENT COURT MATTER 

F. No. lA.,l -11011/5112024•lA~ 
Government 0,f India 

Mmistry of IEflvlronment, 1Forest and Climate Change 
(Compliance & Manito ng Division-IA Division) ......... 

Dep,uty Orrector General of Fornslg (C), 
Ministry of Eriv , Forest and C ,mate Chatlge, 
Regional o mce, Kend':riya Bhawan, 5th Floor, Secmor "H, . 
Aliganj, L c1<11ow - .226020 

Indira Paryavaran Bhavan 
.Jor Bagh Road, Aliga nj 

New Delhi•1 l O 003 
Erna,1 moe-foc-monitotlng@gov.in 

D.aied: ~ February, 202'5 

Sulb: Non compliances ob:s-0Nod with re.t,peet to the project on .. ExlNl nsion of Khad ia Opencast 
coal n1lnh1g project for ,ncrease ini production capacify from 1141 MTPA to, 1:5 MTPA (increase of 
10% v,.r.t 110 MTPA) In l.andl ama of 1·640 Ha by Mis Nlorthe.rn Coalfi0ld1s Ltd. located In the vmage 
Khad1a, TehsH Dudlhi, 10 1lstrkt :Sot1ibhadra (llthn· Pradesh} & 'Vlillage Dhudnichua, TohsH 
Singli'aull, District Si11graulli, ,Madhy·a Pradosh)"~ reg. 

Re:r: i. Min~s·liry's. EC letter No J~HI015126512006, IA. 11 (M~ dat,ed 23.03.2016, 27.07.2022 aind 
07.02.2024 

H. ROi Lucknow m•onitorJ1111g report 
iii. Minis.By's leH:or .sa.el!dng ATR dated 14.01 .2026 
iili. ATR by PIP dated' 114. 02.2026 

This n~s reference to th€l responae from project pros::<:inent viae letter 
no.NCUKHO/GMJMinlf:nVi1EC oompfiance/2024-25147·11 dated 14 02 :202:5, to the ATRIClat i ic-ation 
soughl from Mls Nol'them Coalfeelds Ltd by tile Minislry vide letter dated 14.01.2025. 

2. Th.a RegLOnElil Oftice (RO) is reqU\e'Slecf to veni~• too inputs s1Jibrn1tte-d b~• 1he project proponenl 
rsferefl.Cel 10 observations or RO on m e issue of 11on-oompliance and submil ATR review re,porl to-ttte 
M1111s1 ry t:tt the ea rlies.t. 

Th ·s issuas w h the approval .of lhe Competent Authority. 

Encl: As avuve 

Copy ro: 

1. The General .Manager, Northern Coalf,elde Ltd. (NCL), General Manager Khadia , P.O 
Shaktinagar, Distl:Sonebhadra, Uttar Prade:sl Pl 231222 

2. Member Secretary. Coal sedor, MoEF&CC, Ne-w Oelhi-1 10003. (For lnformalion end fwl/ler 

'"'""""'Y IJCtir>r,J \ ·. ~ \.)~ 

(Pa•~) 
S cienlil$t · f:"1 
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317ANNEXURE R6/3 'ffiBlffipR 

'I Zlllalf<u.i, qrf' ~ ~ ~ -;~ 

~ fflM'"ij, ~ 
Government oif Jnd"ia 

Mi-11i.s1ry or E:n,ironment,, F0irest & Climate Cban:ge 
Region 1i11I Office,, Luc.know 

~ tflA, 1'1tit twr. ™ ~-31"Jli'rm t-1 ~ 22602.c 

Kendriya Bhawnn~ 111• 'Floo:r, Sc:etor-Ht Alig~nj, Lqc'kn1fi\t•l26024, Tele,fa -23266~6, 
f-malliirGn..llm-mef@l1i:c.in 

fftic no. : JV/ENV/UPIMINE-501409/2.016/ / 'J Dated: Dl.04.2025' 

To, 
Dlf'lcctor 
Compli.am:~ illtd il\o\onllorlng DiYJ.sioR 1(C.M,D) 
Mink t'"Y or En,1,ro:i11c1.eJu., Fon-s.t and Cli.m:itc- Cn:mgc 
fndir.11 Pary.i.r,;m Bh.su·:m, forB.,gb, AUg,J.DJ. New Dclhi- 1 HIOO:J 
Eoraih m ocfo.:.,..mo rntoring@gm .. in 

Subjecct, EC ta ".Expitt,~OD of Kh;i,du Op,:::11¢;,1.$,l ,:xµJ mlrmtg prtt)jce:t fot iherc-aac .io production capacity 

from 14 MTPA tn 15 MTPA (lncJ"C3Slf! of 10% w . I". t IOM' l'PAJ in lmd an:a of 1640 Ha l1y 
M /:s. Northern Coiliklda Ltd. located. in the village- Km-rliil , TcluiJ Dudl, i, D1s1,ricl­

Sombhadra (Uttar Pr-,1cfo:i.;h) & dll.ig'.! P huilh:id11,.1.;r., Tdui! Slngr,a.ull, District- SitigrauJi 

(M.11 lhy-a Prndl!li,)" tl!J;., 

Rdcr£'nccs: 1. Mit1.ist1·_y'.!1 .EC lcttc!I' No J -3 L(HS/:255/200(, .IA. II (M ) dated 23.0J.20LG~ 27.07.2022 
aadl 07.02.2014 
2. Non-Compliam:'(: RO kr tt<t' lllo-[V/ ENV/LlP/MJ'4E-501409/20H,llV/fNV/I 11-"/P,, IN l•-

62/644/2016 Dilten 16.12.2024 
l . The Ministry ktttrs dated I +.om .202 5 and L 9 .2.2025 

I ~ m tUn;~l;<:di Io cir;...,.,, your km<4 ~tte.-i,t:icm ~o the nhovC"• nlr:rn:d lr:ttr:r- on the ~ptioor:d. 5ubfect, 
Ail pem th(: l'CC\lrd, the -100,·c 1..1rciJca W.S..'l i'fl(J!l.itutl.!J b)' dw ~glpt1..1.I Olfititi, '1-.ll,d::111-1,,.. 4 t!'l '17 

• 8 .1 1.202,4 . During. m-orutoring, ritccn non-compliance~ were obscn-cd, whid1 wc:rc communkutcd ro 
PP \'tile l<"ttt:.- M. JV/ENV /UP/MlNE-50/-109/2016/IV IE. •v /Uf'/MINE-62/64-4/2016 Dated 
16.12 .2024. HaW4;.¥13 Mil 11!.U-)• Ima .ls4~ bt~l.Jnl •l r•fot~~ltripli.11~<:;r lcucr- to f't" ¥i~lt· ktlt•r 1'.10, I . , 
I LOl'I/S l /20.N--JA-I. daccd J..l.01.2025 , La which t .. ,·c.nty-lh•c r:,o:n-oompli..imcc!I wc:-_r mcnti.oncJ. In 
reply, PA.s. b:r:vc ,.1.1bmat-t.i:J ., 'r:'-1!:ply rc.pD.rt t:o th~ omoc vjcl i; cm~•t ~kcl 14-,0l.l02S. ,~ c:r:i,mpliiJ,TIC tQ 

the above, this office roccntly moni torcd the !iltc on I 7- Jg .Mardi, 2:025. &scd on tbc suhmi~d reply 
of no-:n-oompll~tl.O:? raised by tlm MJnlstr}. .md l"C!Ct?J)t erwcri.•atk1ni,;1 perlflr. wj~e ob~f!ri.·at101u of cLJ:o: 
oHlcc .iJTC tabulat(:d bclo,,·: 

SN Status of compliance 

I Non.~com.p~ian.ce ,ob.served du nng Post EC monitoring: 
Gari.ind dr;i,_in hi!s nllt hci:n pnwic lcrl a,.-; Fr 1h1c: EC c;um.iitir:.r11 .,. r .:ifit: Cm1di1Jm1-~i u l' EC 
dat;NI 23 ,0.l.20H,) 

.PP R i!!pl dailed.14 .02.::rn25 

Pre>pcr drolin;!gl? :isp~IJI has bco1:I\ prm•tdcd by KJ,ijll:]i;i. 0 l• . Curren t ly a lio l'lt 11.? ,\t of thc-

g :i.-lanrl drain c :ust~ ~'t K~rlfa ()Cf', s~ml.'! h~ ,JI~ h<;c11 '111Clr!'tio111:,rl in t h,;o monitnriJJg re po rt 

~ulnnLLtcJ 6>· R gi.onal om,;;C!. Ma E.F&.CC, Lu~ow .i-gai~t the EC oo 1n:li t ir:,11 A.II the 

P.age 1 of 14 
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.. 
u 

ih. 

HOWt!\'~, ~ Ltli! o Ult:! dr.i..lil!i tl!cll'la.in l;emp<nr.iry In nnl u r(! ~nq ii« l:ll11I t ,, J the:: ;1-ctJn mini:­

dump s.bifu in the rol.ll'Se ofmjning-

8~~ tlrl~. r ertoo.Uon work i. c. cementing of :ibou1 •HJ0 um rl!tJJning. w.dl antl il1r11 bt ik ht 

j3ro~ss .and v Ill lo.e c.c»npl~r~i hy J une 202!i. Fol' the p urp~e, a L1!'.nd€"r has nlready been 
no:1,Led atl.4l cx-ipy of 1ht: rde,•i'lflt page of Noti~ Inviting Tender ise.ucdi iii cndoscd herewith 
.1s A1m-c:.'I: ll.J'e-h . 

Pn..,,,3 t"n L fi;f.11 us of the (:Om plm_ance: 

During ruenl mo n itnnng of th~ projcd, 1t has be~n found that th!!. PP ~i~A fl.C1:1t~d tbe tcmk.r 
fol' the restoration work of the g.u,fand \'l.'C>r~. Aud, .t_<{~ul"d ttJ cr,mplc:te the aOO\'c ,vork 

l,t""f°nTf! j I IOC ''° 2 ) , 
PaYtia.lly Conap1tt!d 

Non-compliance ,ol~~r~d d,ming Po&lt OC monitoring: 
Dt.ut u1ak. ht!i tH:il 6,!~a pm,-·ich:rl Lg tlti- workcrs, (Specific Condmon-xv-L, ~'\Th, xvm, 
Gent!r,,J Cn11dilio11-c;\; of IK d.tted 2LO.LWHi, Sund.ird Condlt:i<Jn. la (nl) o l EC d~ff'd 

07.01 .2024) 

!PP l.teply da.red 1 ◄ .{)?,2025: 
IJW1t Maiik a.re ~ larly be.Ing llN1\1h:led rn rile \,•orkcn Dehils oftl~e dust ma~k pr,ii,1dedi In 

tuLTcnl F'1runct.d year is all hel1;1w. 

SL. No. Month I Du!t Ma5k :tarucd ,o 
WOt'kt:t'll 

I April 2024 940 
2 ~y20H 917 
3 June 202* IBG 
4 July 20'l4- 812 
s A11gi;151 ZOH 7i!I, 
t: ~.f'' 1024 720 

' October 21,t,l4 920 
8 No'f"embu 20~♦ .8.70 
9 Dl!'c."t!mbi!t Wl4 SL7 
10 ]JJJ.U.Lr)• 20-2 5 '!J9S 

Copy or I hi:- ,...,um~ r~iskr it ~nclo,c:e-cJ .a.!I Annc.'.\.'Urc -B. Pc-l'ronn!.:!E '"''(!.i.ring du!n .m~ ,1R 

showt1. in pie 2. 

Pr(-sl'"nt wtatU_li of th l" ct.1m p!ian ce; 

Duri ng r e:ccnl mon.iroring of th'-'. projl'.:ct. It h.JJ bcl!n fouad Uli'lt the u 1.11JC1rity i.J a.111! wL•rlen 
'\Vdrln~ l"t!tfUm~l~ PP~ ll\1·lucluL_g du111 m u~I.: . h l.1- rt!f"jLlir~cl tu lrw• -.1ric1 nn lh~ •LY c,f PPE..- m1 

projcrl site 

fiefo_&, ('~me•~~ 
Non-cn11)phancc nlbservoo d u .. ing 1-"o!ilt EC m.onitor,ng: 
1U:r-em bdt lus not b«!n clc~·dopc,d as ~ the C cowhtion (Specific Condi.tion-).s of EC 
da.te:d ~1.0J . .2016, Adrbt:Jonal pco.fLC' cond1bo11 ib, 1v of EC -diliM Z7 07.2022, nnd 
(S~n.Ja.tJ Ccmdlrlon f.!. (IJ, of EC tbted 07.02. 2024. 

PP Reply 011 d.ated t 4.U2.N25~ 

(jret•n Belt at Overbu_rd,en 1Jump1-
On 1.1vul:.u i:-dt!l1 dump, pla.11taLluli i!:t n!gubr•y ~li!mg 1::.1 r.rlc.d D u l I liru,cgh U fl Fnre.'I, 

Department. f ill rhte_, plantation b~ b1::1::n crimpSt:tcJ GIil l lG . H, i IJJ of !.)~rLurdcr1 durnpd. 
In du!! FY 2021i . ln I rl:1<nb.ll1011 (]n gh.:,u I 08 H;. ovc:rbu.rden dump i!- to be t:arrled O\l'l I out or 
,vhich 0~ H.3 !.I.all l,e dOOL' ll,rou.gh [CFRE, Dd,r.'ld,m ~nd 03 H;1, -.li:i.JI b,~ ckJnt'. thro1Jgh 
[knukool forc5l Diviston, UP forL°St Dcp,aranc:nt. · 11~ -.... ur:k iL,,•an1~J ~o ICF!lE, D~~•n.dut, 
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iv 

is for coofogk-.il re~t or.1tfon of I l,"" area. (Copy of 1h~ wm k ord~r 1. 1&d t<J ICFRE and request 

for MoU tQ UPFD mre m.:lo!!ed .J!I. Ahll~:!Cllte C .&:D). 

Gr-et,n Belt a.l olll.b~de utl11<ti. a.n'.:at• 

Gn::£n belt outside the project pr~ ses lli ibcing don~ b-y M l~ N(Jrtht.:m Co:11fir.U{ I 1111!,""'1. h 
is lo mention th;it 111 FY 1'0 4 .J'lj, , p l:'lnl.1t1rin h.,s ~ JJ c,:'lr:rl""d MJt t r, Roou oot Fores.t 
D r.p.irtlJJt!D[ [till I 00 H:i 

l1Le i.:xecutlvc agc.:nclc:s Like Rcnul:oot Fon:51. Dep,1Tlmen t ,md S.iDgilrulm fo~t Dhi slm, ~r t.! 

9'peci..alis-£d agmdcs fa.- ('~rying out r l,mti\tmn Wm-AA ;mn ~ t'd~ cl plaau a.re ~t.!cted b)0 

tbc:ro b.ucd an tru:: loci1J ilf't=a. ili!ld gt:ography ,of 1he ,1;r~. 

ln FY 20 2 ~ -2.rG, M'C.l of • I) Ib in ur .ind 270 H.i Ill MP sh.all h~ t:::l.r'ried ot.ll tl'u-ou ~J1 Ufl 

For~t. Dt!p11rtm~ L nm1d. MPRVVN, Slngratili respe:cth·ely and. e fforts shall be made for 

pfonraoon of aatlvc speck& with lbro.11d lei!ve5 ,u1.d long rot,1,1:Joo p!;mt.~. 

Gr~n. Re1t ai ong road s.idc::-

sti!!t ed in 1hr. pmn it<.Jr'ln, reporl, pl.uit.;dott l.:l. t 1.?(julnd .i:kiri,g 1.J.~ coal lraaspnru!li:ion road 

md approoch l'Cklld, It is to sta te that a:n MoU hil ·been fu1a.LisedJ with UP forest Depil'tmc:nt 

foe pl;mation beside$ tbi:: 11~,~1)· conir:rua:ed CC MMI ;md mm~ brilrnr.l.\iry , wl~Yl!• 

p i.u u:niou ie req.U11•00, Th.e plmutlon will hie carrle-d ooc 1n the FY 2-02.5-26 mon90ou. Copy 
of the MoU Signed ts ~ndoscd herewith a Annexure- e , 

Pictures of"variou s plantahou. :sites are endo:¾:d a . pw 3 10 7, 

Furcllt'.l', 11 i~ pi:'.r!in..:n! to ~late h l!rc 'that wi per th.c app.r°',cd m1nl.ng plan <ir 15 ri..CTfA, ou., o f 
to tal I 6.40 1{., 1.e.i~ • ll(Jld ;ar;:.;i I p l:mation will. be done in around l 178 Ha ;)\ 1he l,ltn1,'.; 4Jr mbii.: 

d05Ure, Cost or um pl..Mtiatlon JmH b l! lwrne b · NC I1l11□tatio11 is oontin.oously bclng dnm: 
.1.~ }Jer .a,•.i.ibl,ilmt · .,£ l:inalm=d o-.·irrbw-d.en dump ;md w,11 h~ 1=011tin1Jt'~ . 

Pr~ tmt ~t:atw& or the compliance: 
DW'l,ug ~ ~'%!QL monitoring of ilie project, Jt h.L~ hie:~h found tin.at IEcalogi.cnl IRe!ltor,1.t hm 
work bas been awarded t1111? \vtJtft kl ICFRE, Dehr~<lm1. Besld~, PA.,; lw,,·,: conducted 
hiolu~1~E r-1-d;i in;i.t ion of Lhie OB t.hrouiTJ. 1 bi: R.~n11kool ron:st DM.siou, bu• 1,he quallty of lhc 

planla.ticm, i_s UOl ~ JILd Ui,"l\'f,'l for lhc D.B. Jt i!J N?quJtr.d (41 lmprfJ'l.'C tbe pl:mang h~diniqJJ,r- rOT 

OB 'by IJl!i 11g a. pr~ctica.l ecic111nt.1.: o1prrn,1.i-il roc batter and ~~n.lJk anl ootpuL 
~rtlo1Hy Com plied 

Non-compUMiOC u·bscll"'\,·c.c:!I during IPn.11\ Ii monitoring: 

Grff.nbel t hae not bl!.oJ cli."\•e.!npcd nn the OB d ump. (.Spi!!dfk Condi Lioo-x.,dJ of EC di,,tt!il 
23 .03. 2016, (~~t.inda.rd t:onditkm, f (\•>) or. ·C dated 07,02,2024). 

PP R.,.ply on dated I-UJ2..2{)2S: 
O n m·~rhmdc.n dmnp, planauon l" reguJ.uty being cnrrled out i hmugh UP Forest 
Dqartme.n.1. U I? Fan"!II d,:p.-r tmcat i5 a sµeclalJ:r.t!d ~tncy for dtc purpo. of pbn.i.Lran .ind 
5-f!C:L'J~ ~ uf pl~n Ill ... ,,. ~r,Lccl by U1'.'.IU baSlt!d on I.be- l,;it>~I ilfCJ n.o<l geow·-tf'hy of the .i!IHC;t , E'iH 
dace, pl.m.ti1:t;m111 ~s bec.11 cowpl tcd cm 2l6. 16 lw of ovc:row'1iett. dump!!. Jo 1'1c !rY 2025-26 
p lnm1tl.un or .i.bou l· 418 hn o,·crburdcm d.l!lmp ~~ to be carried uur., Ol!ll u( wh ich 05 ha shall b c­
durtl! Lbmugh ili!!nukoot Forcll'L Dh:l.s.irm , UJ• fl"Jir C'& Dt:parml e.hl . The: wor'k ,nv,udccl to 
ICfRE. Dehradcm, is for ecologkal r'a1oro1Linn of 1h-e !!J'Coa • .PiClw't!J: or '\'.J.Tlf'lWI r l,m,t tion 
&it12:s or O B dum r ~n-: endOIS.(ld u.s. i,le 3 to i6 , 

As kilted o ut LJ:1 th e rn rt~ .uml eund:ition 1110. f (v) of EC da.tE!d 07,02 2024, h. Jiall lH! 
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'II 

tcmur~d: that mtl y •Llil\11.! 1,ecfos ~ltall k plIDtc:d ilS sugg1$1:cd. 
Furth~rr, it lS p~rtinent tn Suite h@rot: that us p1er Ult! iiprrnVl!d mining plrin of 1 S MTI',!\., out 
o f U11! t1-1w 1 64{) h;i lea:i.ebol~ U<:il~ planta.tion will be done ILL l 3 78 l,:i ., 1 , he time ol mine 
closure~ . 

Cost of this plantation sh.ill be horti.e by NCL. Pl.mting 1.$ conlinuou~) befil
1
~ J one ~s pL"r 

.-iva.ila.biiity of finalized o,•cirhurdl!J'I dump .-m~ will bi{" cOJJ'tinu~d. 

Present sta'hH of the comp Ir a nit:~ 

P uring 'the rcc,cot monitoring of the 1ira},ect1 it l,.~ »,._.., rnunfi tlY!t .c~ological R!!!1JtOratian 
wmk I.as h~en ,Lw,1rdcd Lo ICF.R li::, Dchr.idun. Bffid,!~. Pl!.~ h.Jin: conduct ed blologm~1 

:r,e,d:unatian of the O B thmugh the l~~nukoot Forest bivisioo, buL l:\1.1.ih1y s:i, 11,~ plrrnqtion if, 
not ;i-c. de.sired for the OB. It ts r..:1uir~tl to impro,1i: the planting tcclrnaq,.i~ for OB h~ usi1,g :. 
prac.:tk.i! me.□tiBc appmadJ For bctc@r md !!lgnlni.lnl !1IJ1p u l 

11.lrtiaUy Com11•li~d 
No n,•c;umplia11c-e ob.scrv~d du:rt ng Po:sot EC mon itoti11g: 
Puc~a t'l)~ d li :i~ m)'t br',('11 con!ll.mrtcd to oon1l'ol du.s.t f:1YL1:.111mm within the lc.aB~ areai. ·n arel!'.· 
tier plamtion illLl along. tbi:! m.:ijur irm1.d hn mo• been de,·d opcd. Ma1""g~mc•nt ~,r OB dump is 

n QL up lQ , In: miirl;. (Spc,cific Condi11.u11o ,!tl::x l•, ;\;Xiv, -:UYiii , XX.."{. ::u,::xi. XXXILI (Jr EC' (l1l~ 

23.03.20Hi, Sf~dfie(X)ndition-,;,:xi\• 1 ·t,md.ud Cond.Lnun f ◄ ~ii Qf •C cb1cd07JU. 2U24) 

PP Rcpl y dated 14.02.2025: 

l'nC'n mads ha1•~ been developed J.t :ill th~ pc:rm.-lllil'fit l"OlltC'!, Kh:i-w.:i OCP b ctm!l,inictcd 
Cl?lnt!hl Culll:rd.e lit.mid nf fi,6 1 KM Lcngtl, wit1un till.! J!lliu~ ~k.e~ ln CJrdtt ((l T-L"lluc-c: 
dwst gi:nefil lnm riuriag t ransportatlun of m.11 w1di dit~ o f compfotion a,,. 3 l . IO. 202J 
liur'lhcr, I. 5 KM cc road! hrui .ll.w hef!ll lmih fm' ITIO\'i"'l)1(!1}jt er llgbt nJrld~s- Plu:it-(1r,r~ph~ 
ol'tbt: ri::~th l1µil, cc road IS coooo.ed hl!:.l't!:w.itb al!! Pk 8. ,.?I . 
FO'J' the purpos.e or mhr~ hM" p1.:intatfon along CC rood, it,~ to !<Lah~ tl,~·t 1m Moll bas bcoo 
~Jrulisecl witb UP l ·or-ci;t o ~paH.J IH!hl fm r1Jni11~1!) be~idl':!, n~wly CO□btructc:d cc Lu.sd. ,mJ 
mltle b-u1JDrl~)·' '1,\'tlt'.fC\ 'Cli planation is :requir-ed. T11e rlant:H h-111 wlll \JI" f'ilrri'l"d out in fY 
202.5- 26 mot1.Soon. 

\•Vrth regard ta milnagcmcut of OB dump, n ts to !rt:.ic:c clu t Ovt!rliurd~n ~ump:. ,ure bdn,g 
:rn::i inl!:illl m:.,d ~denCJfir~Uy wilb p roper k-i:h111rr.i.l -inti hinologid rndilmiltian f-or ~ p urpo3c 

of ~tab~lit)' of 1.hc OB duD , p, a :!Cld1t.ifle sUJdj umtlucLed by Ml .i C MPDIL. 1\;i,m:l,i k 
rnd osc--d hcrl'.' \\·(t.h illi Anm::ii:urc-r. 

~~n r: sia:tu~ of the compliance: 
h h. bt!~l'L found i.h.11 tlioe PAs hav4! oo~ructcd arnund 6 km of cemented road.& wi1lrin ti,,. 
I ~51:" a.r l!i'I, 'l,'l,hid, b.J.'\'0: bl.!l!tl l.illl.!d. fuJ' Ul!.! lril.m,p u t•tJ.tlOJJ ol CO.ill Bc:11[d ~, ;) 1ignlf icant km rir 
rw.d s.tlll rn.:cw to be ccmcrtlcd, wbich bil5 been U&<"d nf';t.r g;it1!1. 3 ,1,nd 4, wli""' l1uru:lr!.!(b. or 
durnpt:r~lu,11·1.:: 4!tc:. brnr<: ha·n ~ rkeJ. wk!JLn me lea~ area., lhiB area [$ iust I0-2.5 mete~ 
£mm th~ 1..wonJ.1 rugbway. In i1ddition to t l:u: a1ibove1 ~ ,bri:~ Lll!r p umhtlw'i, , . ·k Motl lutil 
bc.?:n signed with UJ' For ... ~ n ~:rK1rLme11, .u1d wll] ~ carried ou t in 202.S -lG mon.c.nn11, p;;:dnd. 
Dcsirks 

I 
ii ~~ ~ Lil n~wredl to td:e: ruitabk mca~uu:s for beu.er 11i,b1'11i.ge:1m~c,t of the: 0 B clumps 

in tin~ mine a.r on prLDrity b.a.!ili, 
Not Cgm.plireu 

N un~contpl I :nu:e- oh5,ervcd d u ring Post EC mun I wring~ 
Adt:1uate st-e:pe to atop , 1'i:- cl'm:Jt ~m isi;i1Jn (rum 1.he CHP lw1s not hL"c:n unrlcrtafcrn (. pt•c:ifo: 

Condi1i1m•:x:xvi 1Jf EC d.!tcd 23..IJ3,2(H(i) 

VP R4.:'ply l)n d:ited l-t.O2.2025: 
A~ pciLntc--d out m tit~ tTionhoring repllrt foJ' CH.P of 1)4 M"rVA1 .1 cydom~ arr.i ngerne.nt ~ In 

r•~n• ft1t 1.6~ pw·-ros,.! ui dust !.!:<,;traction 71 he U -IP i 1-'tpdppt--cl w-h l1 ,ShlCHllJ.IJC sprinkler 

~,~rn al rL'i.'illvlr,g pJll. and closc:d rom·~)';ng ~111~ .ilDn,g wt1i, h.()WI?:! ri.t tr0.m;fer 

l~.!GP Ji of 11A 
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321pcu1ts.furt:lter. laa.d~ng, lt1tu llt.e w.1gr)J1S is he:ing doffl'.' dirou,gb silo. which is an cco-friendl_ 

t:t.--cbnalo,!) and ls also su~cm?d ., 1 tht! gukJelb ll!S lK'<,n.J br (4".f'lltr;il Pnllulfon Con I rol 80.lfrl 

(CPCB) in the rw.rm: of "'lnvcnt o:riution of RailwJ.y ~di.rtg.i1 anJ Cuidd!U'U!A fur 1hidr 

f.1n,vin_mment ·fanagemenf' and pubfuhcd on Maren 2015 . Photogn.p bs of the: Pollution. 

oonLrol i.lirrang1m1enl or CHP of0•I MTPA is cndos;ed bcrcwittl as Pie 9 to 12. Fu rther efforu 

mrul b,c. tlic.tl for mamlaining th-e same. 

IP:re!llt!n.t s tatus ,o( the c.om111 iance~ 
Owing the rc~m monitoring or th-e project, h. has be.em, f uunJ thnl 1k <-1· ·lc:m~ ;11rr:i:ng.m,1m1 
ts in pla.a: for dust c.xtraction . B~dc-s, it i.!I aoo cqulppco with ,;m ~utomanc wa.t.!T sprinkler. 
It 111 re-quired ti) t.lk.c rui.tabfe mca&ur,c'! for its contimtom working. 

IB~i.n Com l ied 
vii Non~compiiance obsen•ed! d ·uring P,n!l.t F.C moniitnring: 

T hlrrcl ~ny i:'l!'lunl tonng of Lht: proj.::tl bas. noL been oonductc.d through the • ~ARL-
CJ'Cfflted b bor.uOtj' . (Gener-JJ Condillon!l-u~. ~~· of EC daL<!t113. 03..101'6) 

rr R~ply on d .• ,:tcd I 4.02.]ll':2'5; 
En1,-iroruncut L1boratory, CMPDIL, Rand.al i., N /\Bl ,u:cre_cll.Led ( L~rtl:fh:.ite oo. TC-74-70 

~~ire tbw 1 6 / 1 21202 2) 
0

lbc .environment monitoring s.uuple5 coUe~di ,H C:MPDr, Rl 6, Sl n_gr.-u!.5 ~ ~11• t11 
C.MJ'"DIL1 Ranchi faboratory for analysis. Thi:: upgrad.itlnn of C:MPDJL, RI-~, Sing mull lah 

.;1ml 1L-1 NABI. ,..cc:n,cliti'l•lQn is under proocss, 

r~ent stah.15 of t:bc cornpliancc:,:: 

Duriug lbJ.". r o:nt m CJ!!lit1:m11g 1a1f I.he pmJcci., it has beoo foUbd t.6.1.1 ,.he :atn pllng, r- 1 hard . 

pil.rty .arni.lysis ·was concluctecl b C.\t PDf, JU -6, ing;rutli, .ind aeut to CMPDIL, .R.indtl 
l.iihorntocy for further .H1alysis. A.nd 001'11 ~6e L,bc1,i!.Wric$ ha,•c yet lo obtain acaedJUtkm by 
NA.BL or MOPEF~:CC. It · «quired to con.dua l!urcl•pi1J1y 11i1nn1tonng, induding sampli.i1,g 
b)' MOH& CC aod ' ABL•iJ.('.trcd~t ~ct ,ln.bor.atoric-5. 
Not Com lied 

~ill QI'• omp]iau.al' ,observ,ed d 11rl11g Post t-C monitoring: 

.IPPE:1 Jm,c: noc. l>e.cn pro•;ridecl to th~ wUT'.k. r , (Gc~nl Conditk1n- of EC di!itcd l J .O:UOlt.) 

IPP H~ly dntoo 1-i .02.20251 

Distrl'butr:un tlr PP to Lhe- wort.ct'$ is R r egular a.ct:.M_l)I. Phot4)!,>ri!phs of the per!lo.1mcJ 
\l,le.iring PPEs <1re ~11:-losL•ii h,.-r,•wi.th :u plc L 3 - • 4 

forthcr, the copy ul d~ ~u1,nce register stll(,w•ng diiruibution or P'lt! PP is rndrued 
hu.-ewid1 "'~ nll\,Cxure - G. 

Pre!i<'nt stalu. ~f the compUance: 
DYJing the rooent. morutonng 0£ the proj~i.t, lL ·,\r.1.'! foWld t.haL t.!h! m.s)ur;h y or the \\'QT.kcrs 
,~ ere w~ri:ng tl1e required .PPB lflclu~i ng dust masks. It ts. rei{111r~ I kl b,c strict on UJe UBI.! tJf 

Pf>E!i in lease u~a. 
Bein Cont I icd 

Non~cm:npU.;1n,c-~ ubl!'er,,cd daring Po.ict C monitoring: 
r-.r- l ... a uvi:. .J.,. .,, La:i,.,.J U■o.: EC •~ pi:.- 1 Ii,;: C • c:.~,11d u 1L1U. i Cit!LLl!.1 ;al C v 11d 1 I 1w i-.uil ut .l::!t..: Lf.tled 
21.03.lU J{,) 

PP 11:eply dated 14.02.2015" 

'The .E:C of I t\-fTPA. w,M: gn.E tud an 2.3,0l .201 ,. However, d~ EC W illi, irpl0id.cd by 
Mn F <:C on 30.03.101 ti -i_OO NCl JJ1J.t1~rcm~nt ramc Lo bu\.,, about it~ gr-.anl o nl ou 

30.0:Ll{l 16. Samt Cll.J1 bi:: proved from die ~ni:Jn<.ed hitter iiiSUed l»j GM { 1=n,,.iro11mt"nt), 

N ~ingr~uli (End.used ll Aimc.\.7JIC-H) • ..i\tturmngly C WilS .adveJ-1.1.Kd ...... tltin 07 workmg 
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days i. . ori 06 nhd 07 Aprill 201 fi. Tbc: ck.tails of~ puhlica,tioa of .idvati.Jcm m1t of EC MC' 

a~ lolluw.5-: .Nc,~pi:r Oat«- of publia11nn 

Dilin_i Jagnn, ll~w.i 

R;uhtr:iya Jagrar., Var.:ii)a:51 

Amar Ujala, V.1ram!tl­
Daiinik Rhasbr, \11ru-

Pi-esen t Stai\Js of the ,compHa:nce-: 

()6.D4,20Hi. 

07.04.2.Ul6 
U7 .04 .20 I 6 
Cli',-0-1 .20LG 

Dunng the n:cc:nt momtormg ohbC' projl;:'d, ]1 Wi!_:S, 1'111im:I ,b, ,b~ n ~ w r~~ .ithrt•r11-$t'Ul.L'n1 

Wi]_~ ~on_~ due • ~ a.be Ule l"l!Ll!trJ\ a£ Lh~ aci:::urde.d EC. 
Com· lied 

Non-compliance obsff",·eu dm•ing iPog.1 EC mcuiU,orfng: 
Cleaner fud has not bttn used in the dumpcn/trud,ll. (A-dditional Sp~dlk l'onclnion ii r>I' 
lK' dated 17.07 10?:l, ~,,.nlk ninrHtlon-xxvdl .-.r EiC d ~•N:! 07.02.7024) 

PP Reply d_atc,d 14.02.2825; 

Kh.uJ.1.1. Pro}i:a Is i!qmpped wuh UUl!i! oo!I. uC clragliJJcs, wnkb arc not unly decuidt )' dri \,,en 

but also re-du1:Cli truck mo'ilelll(!llt (which would othu-wise be required for trilMJ)ortation or 
m•erbunfon). 

Oc&idcs draglincs I 06 n I or 3_hovd md 07 nO(!!' or rmlh, ;ire ;i,lro ~ leclnc:.\I drn:t!n ' 

Beililc.q, ina:Y1mum amount of coal ls buog trJinsponcd througl1 'L'oa.l l-lnndlmg PLmta of CM 

M'f'"i' .qnd 06 MTY oJtod .i~ eJt!c:LndLy d.rL~, wlndL ~ reduc:~ Lru1:k mov~mml (wb.idi 

would othc:rwjiic be r,~qmroo for 1r.mspor~tioo oF oo;i1 wi1hin mrru: pn•,rni8cs) , An H, - (If ()4 

MTP A L1 Ud d et CO~trULtlOt1 , 

for thi: pll'flD<'""' .._.r .rlr-,i1n,1•r r~1rl I Ji :1t1.1dy r 11T ; ht:: u:,1-: <-If I Xtra Gn:i:11 Dtt>d I lN und~r rruce..s .,t 
t::b.idl" OC'f n1 eoll.1bor.nk,n whh COCL. Xtr.1 green is a.:n optlrni2.ed oom hination h.ning 

~ui~ Ci::tani: Num bcr for prnYidlng mtpro,-~ pc::t1nrm,~nn: hy inrn•~~•ng the d11d •nry & 

rc&ucing the ennKiori of n!·hide. A rnpy of t!11! lt!ttt!.r showing 1.rl:11 mn to bl! conductc-rl by 

M/~ lnclhm Oil C◄1rp<1r,1uou Llrnlic:d (IOCL) to explore the po~bility nf wing X1n G~~L!rl 

H O m Kh:adla Ulll LC! to Vffify the t'mimon ~llki.1-nc) .t.rul r,H~l ttumun,• heh.di~ i!. ,;mcloacdi a5 

Anh!! :<tiil'c. -J • 

Spcclllc condition• ;,c:-;vimi e>I' EC Jak..l 07 .02, 202+ i>li!.l ""~ th.i, . '"'PP 116:JJ ~pk,rll ,1,t least 20° n 

ol' ,b ~ cm:raH lli?-~t of duml?«'5 I rruc:4 / at.h'f:.I' 'M!_hldc-~ 1U dr~n~I or CNG/NLG b;,ii,1.'<l 

t r:ub-poration ,-,I coail I O'.R t'\i:," KhadJa Opcnca.-st J"ruj¥.t·1 h~ Jitl\l'lled (ur amendment nf I he 

said cnnrli• iml f,w MoEr& CC, Nicw DL'!UJL .,Jd~ E amcorlm cml prap~al no 

H\/UP/f'.~HN/500697/202+. Tho! rt!:18t11w for 3mcndmf"nt i;nugl1t ar~ a fo]Jo\.\".!!: 

• A!9 per the ~cwl!d 111 lnin~ phn, thi~ pmJrt·t ,~ ,l lre.idy cqmppc-d w,1 !, ,1'k,.ju.l!U! no, 

oflil~MM~ <lmi tJ,c:rc w.as 110 ,u-ldM1.mal pruvi~mn for ~rur i::m~1L o l' HEMM 
fot· th~ p-urposl'! uf t:~ploring I.he- p11~sihtli,y Lu Jq,loy C G/l~G/ elt:ctri~I d1Amper.i 
I truck.~ / uthC'l' ,·ehid~ Hl N CL. .J kttcr srd:irng a \•.tLla.hLllt~• ()r rur.:h ,·i:-hir1~s bave bcCJ7 

submi1 teJ (Jn 06 ,OJl..202 Lo .1LL fflil jor M.mufactUl'Uli nd rc"Pm,~~ or LIU!ii-:m• are still a 'i\<7Uted. 

(C~•rr of th( l~U.erl'i ........ ,~ ,Ut! ,mdosc:d herewith iM An11cx11re-J). 

Pte51ent s-tatus of the 11.;o n•pU:mce: 
During tllt r~!'.'!nl monhurltij:t of the prniL";c1 , 11 lt.ui be!!:!U obsiervcd t'h;it mhc projec.1: li alrcad~• 

~ul.p~d w1t11 ;:in adc:qua:Lc nu, or filf\,\Mi1 and 1.bcrc w-a na .i,Jcllt.L.c1rL.a~ pro~islon for tbr. 
eurement or HEMM. b-'I add1t1011 m the abn Yt', P~ll h,l.Yl! also s1-atc:d Ulill d11: NCL hi 

l'l;::ie;r, ~ ... f '!Li! 
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:!d. 

tl'~lor ing the possibility of the inJuL'tlon o1 C G/L.'\,G/doctrica.l dwnpen, etc b d 
vdtld~. 
Pa.rtia1 ly Compl ied. 

1 on oomp]ial'l · • ,uh!ierffd during Post EC DHU!l itoring: 

ln8Lallr:cl CEQMS n..JU not b<:cn connected to tbc: SPC B nnd CPCR ~nr,,r. (Additional 

Spi::ofi.c condill-1on•1•1I or !EC d.irtcd ; .07.2022) 

PP Reply dat.ed I 4 .02..2025: 

C QMS bs been instalfod and has been C(ir.me~ ed wirh CPCB- and MPPCB ~rvcf', A cap'." of 

Lhe maJI r eceived fr-ilni CPC:B for coruumin.-g that Liu: CEQMS Im beea intcgr~ted. \.'>•ith 

R."rOMS pc>rl-,1,I gf PCfi, is ~ndorod ihC"rewith .as ArJ..Dexure - K. 

r-urther, Connection hils aho b.::en p:r·cmcled " •it.Ii MPPC-fl. ,,,n:b11it~. Copy of the &cri:c.niliot 
Is et1.d0!i!a!d ~w1a.l11 ll!ll .r\nn.exm-t!•L, 

Proacnt s tatus of t he ,compliiUi\C~ 

Dunng ,he recent monitoring or the proj€:CL, ll iia~ l.w..¥..kl fo,,md I li-,t dn~ CEQM is working 
At1d oonuected ld tlte CPCII eorvi:r. 
B ·i.ng CompHed 

. 1 Noa -oompli.anC1C o bs.en·ed du.rill'ig J:>1xd:; :1:-C nrn:nitozing~ 
AJ~~u.11 Plt,mnrrc for lhc m.magcm.~1t of hlll",jrdt.,tu:-i. w,,ne, lWdii il.3 od conllaim:n;, IITP 
dudgc , etc has not beei1 L.1ltt:n, 1'un h~1r, ITTP sludge iS! bei1~ tlw11p~d. wllh OB wi r~Q\ t1 
4,.,m,Qh.i.-.g with the UPPt:8 /CPCB. (AclJLtinnal Sp«illc condition-x of EC cbt~d 
2.7,07.2.012, (StancL.rJ Ct:imlltlcm , (,·i)) of ,(: dated 07.02 .2024) 

PP !Rep ly dated 1 .02~WlS~ 
Tht' i;p1lled oil as ob!ler,·et.~ dudng the lllloni.t~ was dn . to r,..,.~,,, tll'ung of burnt oil I.O t}}e 

a.uruo~d pMLy. The ~rune bu bcll!li deant...J us;ing lime a.a p~r .Haza..tido u~ .tnd Otll!X' w~t~ 
(Mma_gcm~m arul Tr.1r,~1►,mml'~ry \to\'cmcnt) Ru]esi, 2016. Curren t l':ictur.: oJ' i.1~ ~tl'e ;i,t the 

titi 11? ur ·,d11tL pf 1',1ol!f-.&t: C offid.11 LI ~dO"lCd her-ewitb as pie 1 .i & 16. 

With regard to F rP ~ud~e, il i:; heTJ?by st:lt~d di.,, ai, per Sche-duJe--1 of the Haizardoua and 
Oa.J.i,- WilStes (M,magemt!l'lt a11d Tram:boundary Moffln~nt) Rules, 1016, Tb inc.kwon o.f 

w;utl!S i::Lmt.li nl'!d m this Schedul,: d~ not prccl 1,1d:I!. the uu of &fit.>dJJ 1£!! JI n,. drmorutrat 

~, the wilite L; not:. 1u:r.;ru,i'Ousn (Copy 1!1,d□~l'd. ~li Anr,cxur4!-M} 1.e. Use of SdJcdufo-Il 1..1n 

b~ mad., Lo dcmonsm,l'l.i.: U t,LI i!rt.: Willi le Iii not ha:r..l!rtl<11.,:io, 

A.ct:Qrdl ngly, .a kst bas b.eeu ccmdm;tcd for the r,-,tlb.sbl\\! bri~)' metals w.bld. Tllil)' be fou11d Jn 

the Coill lndurtry ETP i ludgc a.nd the 1'esuJ1 $ho·wed, all the meials were found bdow Lh~ 

limit pro,•1d.r.cl in Sc_hcdulci fl nf 1-J.i:&Mdow arul Otiher W.i:st.es (Ma:nag~l"lt!.111 i!!Jd 

T ransbOID'ld:u-y Movemu1t) Hnle-s., 20J 6. CCJpJ of the !1!ample rep~"•' h oodos:cd hell"\vJ1h ~ 
Ar1.11t;x,tm : - N, 

J:,,r ,:i..-.-t •ft r .-~~~•p'- o l",-l- l,;1'".-• .J .. L...,J. I ◄ .01 , .:l0.2.5- li ,1111 !\1...tJ.:;r,1oc, N1.au DdJ•l
1 

.a 11 ,,.,111<1~ 

;ru;,o bel"n i;cnt lO p~kt!r llut.i tutcs 'riz, lff(JSM), Dh.Jn bi d , rrr -HH U Va:ran.ll$1 ;l'llld Ul'R 
1 

Ludmmv for cnqwi•y .about 11.'!,tjfng of ETP Sludge .\"J; r"'" • bt!dule-11 of i_h.e H:o;;irdouB and 
Ork Vl.1!1.£1:e-r; (Mlill:i:gl!menl .ind' mf'Jab<iund..1rJ Mo,ccm~□l) R.ult!II , 201 l'i, Howe'IICT, no 

r~ly has OC\ln rt!cel ved rrom 1ny of th<! ol\,r.i.n,ilultlo ,~ . Copl- of t he M~~I aent J.l'C u.idU!Se.d 
herewitli as Amlexuri=• l), 
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Pr~<-nt status of the vompliaa,c~: 

Dunug the R'l'.;Ml' nlonitoring of 1he- (lt'OJecr , Lt 00! bi:r:n ruuud tbat the m • n.i.g-eimmt or the 

l:wzardous ~v.1~l1: ls still p:iithe1..k, df or t ;il: en b) PP is non-iii gmflrartL 'piU1oji:C: of 

ll~l"d/burncd oil, wa~~ cunon doth ctr h:i!i bcctJ found no, only iu t.hc bazarclcim; wlite 

rtoo-~gc uc;i , h111 .1,]SiO in se',l'er.d .rb,· -"" . fa·CJ) third~p,iirr y v~ndor bas their wnrbhup " 'ltll-in 

the kil.li..: .11r~. It is of utm l'J'-'l ~m flOrtllnc-c to -lotrimm odate all vend rirr~ hi 1.be de,dtca,tc:d ilr~ 

for hl.'rrl:'1' haurdou! ''fil~h.' rrtm!gcillc:nt. 

, c •t Comp Ii NI 

xtiJ Non-compli. nee obscrvc..-.cl ••urLng Post EC mun1t<iri111g: 

~pt~ndluu e lncum:-d uocl!$ CER lu~ not h~r:n pravlJ ~d. (Additionill Spedlii.: c..'Ol)dl tion-'<ii 

uf EC.: datr-n 27 .0-7. 202 2, Staadard Cr r1i.d1tlo r r l (W) of EC chtr.cl 07. 02. 202·1, 

PP Reply oa dated 14.02.2025: 

.-
"f.LIU'f: ot ,'\ctivrty ta be ~ra,h o/ .llctml J 11crlu1Tw:d SN Exf4!nd11.1u"t: 

p<'rfCll'med ,u, pris EC i:btcd lrLC111nd m 2024 

07.02.21124 in FY 202 15 l ~ Lill I lilt 1025 

I S.m1Li1Uon {Clc.uun~ of Public: 0 plc:iyment of rm·cc1,trig .!.6,34,429 

!load) nu.chilflC$ U~ pnrpo.se ol' de.urlng 
Qf 11uhllc rind 

2 Ro.uls ( Con Lro l t.il l"uJJd du•~ d.t.l&" Ueploylnl!u, n(' tnJC'k mnunlP-d 57.70,6(;)9 

to pul>IH' rr,1.ns r arll - roll r.lllllOflS Oil pHhliL roods 

3 Plllllt,nmn rn comm1.1mtv Areii j;l,1nt di:iu-lbuUtKr I~ bern dr:rri.e. 1,98,600/-

Photogr.11ph~ nf lht: O~·U.ion of llo;u1 S\.\.·t L~f1IO~ Machmt,! ancl T rud;. Moum.<!d fog o mmmi 

an: cndo,ed tM:u~w1th ~s T'n; 17 & J • 

.l'Rsc-nt t4 btu.s of" th.~ ~111 pl • nee: 

Dur•ng Lhc rcrent fllOnllorlng of the- prnJt-ct., PA!! bJ, ~ d1Jnc- ,·11nmn \\ urk und,,r CF R, 

lncludmg 11ani 1 :it Lr m, rood oorutnJctmcm, "'' rd plantati!'Kl. 

B«•i'ng Comp I icd 

Xl'L' 011- t'\Om pliaince ob e,1·ved dun 11g Po C F.C mon iton ng. 

Con.siruL-clon of th ll.1plJ Lo.1,ding y~t~m lw not Yl't bl't-n cutuplcted {Sp~,·ifk COJlJltion-i 

nf EC da&.cd 07.02.2024) 

PP R ply on J _ wd I -l.Ol.202.5: 

Work urdcr rr,r (-UrMJ'UctLOJI ctf CHP/ Ill Qr o+ M'll' ~ol~CIL)' 1-w. bel:'11 i,m,1etl to M/ .s S 

K. So.mlln~ & Co. i~vt, LHL On() 01 2024 l op i-nf'l<JscJ as Annt<-.1,11'4!· .P). ur lu~r , .!sit~ 

lru.ndn,,.-_r Jettcr lr.~ heen as.c.ued 111 .M h ·. K. Sl!irn .. mU & Co. f\vt. Ltd. On 1 .:; .OJ. 2024, wi1 h 

dn1~ r)i stare o( work :is 17.03.]02+ {Copy codm.ed '1Ji Ql. Currt?J1tly 1h'" wur·k: ts in progre. 

,mrl wall be conipld'l!c.H,y r:cb 2026. 

h~r'll rt!I:', an appliu don hilS b~n ulnuht~d ,;Jc proposal no 1A / UP/ CMl'l\' I 509 ,97 t fr24 

for ,1me.mlJ1lCJ)I nr F.C .:ond.ltioruc, fnr exLcru.iOJ'l a I bn IL)C or cmn pl1.!UOn o f R. p id Loading 

S ~tem (0+ M l'PA) by FehJ'\.Ul')' 026 Instead or Deet;.11100' .2024 .1"- .!sUpulatr.d •r• EC 

rorr◄1Luoos. 

Present ta1tus of the comp] iancc: 

n ~srlr-ig, th f t.'!t?UL 111onit o rlng ol' r.he proJrtl, It ha be-e-n fo1,11,cl •h~t Lht- t nnslmctian ~'rur--k of 

~ ----r.l[lld ln:11h11g syiru:m 'L .. ' 01'1 IU progrc- .. nn llrc site and \\ ould be u•rrnpll!led b~· FwnrJir, 2011\ , 
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XYi 

----•· 

It .i3 required to expedite the .:100\1
~ w~ •~ · on a pr:ioTity basis. 

Pall"tially Complied! 

on-con1pli. ~ e obs r1,,,cd durirtg Post E:C monitoring: 
al nurse:ry has. not l>i!.1P.n ~e~ t1p by f P. (Spi::dlk rn□diti□n-h of .EC date:d 07 .02 . 202 ) 

In ceimplitin~ 11! EC Com;l'itiori ,of .Khd.ia. 0 Ct' , NC L !hfl!I imfo:~d qf'f~r"!I for c:nab1is.hment of 

Sal Nur11ery from ;.~t,tH.ls r,em1er institute"& viz for t Rese;ll',ffi lmtltut.e (FRI), D,~hrad1m, 

Rcuuk.oot Fm·est Dlvs:llon, • .in~nill fore&t Dh·ision1 Madhy.a Pr-.1des:b R.ah•a. Van V•kil:-t• 

Ni.gam aud Chlutisg.arl~ R:1Jyii. Van. Vib ~igilffl l.im~tC"d vide lc1t1!! dtJ . JI. I 0.1021 I.Uhl 

17.0I .2024 ( opy attilchcd , • Anucxure-R). l'be Lelt::phunlc ducm."lmm Wien'! mi!di:. l o 

pursue f 01 1Mhllfl issl<m o l' pwptl.«."tl lc,r devdoprn~nt of Sal Nw•i;N~• a.t Khadfa pl'OJcct, NCL 

Rt!nu k:DUI Fm-... ~ D/11js;ion h • 1.mbmittcd the propo!lal fo,.r dt!\·dopm~n'l of S'.'11 Nur,;c-ry al. 

Khad.ia project I NCE.... Thi:! response fr0r11 od•er pr~m ier irulituti:s/ orgaruzs.tions cxa?pt DfO 

Rcn11J.k~m i:11 !l,m .;JWillt!c-d, 

n~ pru1p0'!1a.l mhm i11 cd by DFO ltl!nukoot for de\·ruop1ula!tl\ uf Sa) Nuoery -ll Kb.i.dti project_ 

is under scrutiny. l11e S.'1.l Nur.1~ry di::,,rdopmcnt "''"OL"k at Kh d.1i prot.xt will l>t! Lu.kt::n•up 

during FY 2025-26. 

l're~a:Dt ~fu(,u_s uf th, oompliam:c: 
During 1.lie r ecebL m uniLoring of the project, n. lm been fo11n1cfi iJi;i,1 th"" l'As have submitted a. 
prnpm;ilJ Io L1NJ R.-cnukoot for tlie d~,-~lapm,..nt of ul IlW'-9e'J"}'• As 2:!f:i-tked, thl', ilihDVt:. W(lf'k 

will surt during FY 202 .26, 
A. Ui't!1l lu Comply 

Nn:tm- ,i;:omp lia_ncc observed durh,g Post EC mo:ni.tnli"lng; 

NOC for t!.itr.intkA Gi!pactt)' has ~ m.,de to tliie Ci:mtr.lil G:nmnd W ilter Authority. 
(Specific cond!itl.on 1· of!iC <bted.07.02 .2024) 

PP Re-ply dated I .02.202St 

Applrt"ilucm Fn r NOC w[t.h l!X~crl capacity J1.J!I lml,'.!t.!ll milde on L5J.03.201+ ;,ar,,d applic.ition 

verification ] tj!'I bf!en nrirnpli:tcd on 22.03.2024, The ppl1C;l.tiun lit r:iu-rcntly l tbL? .s1i!~t'! of 

AppLlt;.,11Qt1 Proc~si.:ng. and t-iidmti.g wjtb aipprova~ uffiU'r liim:c E 2. 02'. 2025. 

Pr~enhtatu"6 of th.of; oompli11n~"C: 
During the r et:nt mi;~nitwrog of the p-rojl!d, U, hil~ boon et:at'l!d tlwt ·i:hc ~ppliciltl-on for NOC 

wuh l!.Xp&n~e!'I tupaci.t~ ha9 'bel!n tmdi: on I q .3. 2024 ahJ :ipplkation vcrlfic,nlori lo!! he:i::n 

oomplBh!d Ofl 22 .03 '202' • l'b~ apphC:11.fo!I~ l • rurrently iflt lh t! J.litge ;;tr Appl iC'iltion Pro1.: :1(t18-

;iqd pcnmng. wi.1.h .1,prrnv;i,[ officer sin,c~ L 2 .02. 202.i , Therefore, it l!i rc9ru~l •d lo follt)w up 
1.hc DlilUCE" IW LI.LL LXJ[•t.,:;rq <ltpdrULl·~JJl . 

J'3rtf3JI Cou.1 lied, 

on-t:c•m _p]i,Hil cc ob.!lc.rv,ed d u vfog P'ost EC mouitorilt\g: 
\l\1~1 w,1.~F,ing syst.cfil am.d. pro1;:mern,ent or dca.rlc ,·dude::~ hil/S oot bce:n underl.Dhn by dJ,e, 
PP. (Speci Fl, oondluoo- d Df EC d .iti=rl 07 ,02, 2024) 
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PP Repl. d. ted 14.02.202.;~ 

/ln .LoA l'nr wtLecl w;ultting l'~dhlJ has been l~ait<'! un 13.0S.202 (Cop i•nd,)c.;~d .a.s 

Anncxu_re-T). Tb~ ~oc.k ,s io rrngr~ .mJ \ ill be oompl1•1t-c• 111 Ft.:h~• 2025 

\\''nh rcgm:l 1.0 dt:pl.;,yU'Jt:nt or El«tncal Vehlde, .a tcndcr hi\'<, b<"~n llu :i.11:!d CJll Gdv\ pnrtlll 

,tide UeM 1D No. G~\ t/2025/'A/ '182709 1 cbtcd lf~.01.2()25, l'Lu.: cop~· oi th<" bid 

cl□(:1.1mtm ls is cucloa.crl ~~with :ts Annc,,:ure - U The ,·ehld c!I wm be: deplo)~tl by TuJy 

202.S. 

P're.!cn t stat u. of the compU ;mre: 
Ounn,g lht! recent monitoririg nf 1}~ p1-oje:ct., it has ~11 l'nunci U1a,l Ult! wbr-d wa~h.ng ~y~t<!tn 

h;,."I ~ en comrniiisioned J111~J 1~ \~orklng. 

1:Jcing on1pli d 

x\'1ll N,;tt compiiuce ob"'lt"ll"Ved during Pol!lt E itlotritori.ng~ 

c.m,pliancc of 1bt-, , t.111 ,1t d Ope-rating P'ron.'du~ (Sof') 155Uc-d by C'PCB rcgaNling the 

clumpjng of rniru..- vo1cl:1 with Jly a.sh hu no1 be n pr<h·Ldcd, ( pcofic roJM"l111on , x \ of E ' dated 

(17.02.202+) 

PP Rt~pl }' on d.itcdl 14.02.2025: 

l(hadia OCP h.1N M.Jught ;imendrnent o l EC cundmon rnr 4"1fl"1npt-mn uf tlu!. LOt1dl.tion ,idc RC 

.unmrlme.nl rrnptkia.l OU, IA/ UP/CMfN/li09697/202-4. "lnc- 'fe-&.'11'1~ gIvL"n for Mli1CJ1d:mcnl 

,ire ,u belo..,.. 

A st~arly b:sM l,i::~11 rondun <"cl hy HT- BHLI Varan,ul nr "Sdcohl'i.1. ~tudy o f fly ""'h 

u1Jlu.1tion/clumprn 1/ .Moong lri 1l1e on Qr th!! nJJl~/.1cth· m i!lf':11 n l' K]udJ.i. Opet1c-ast 

Project along wl I I 1 11.!1 Yiability .anf'l f1•1 y ~~(H'n o f m an and mil1.-liim• ry" 

:\i; pi::-r tlw ~tudy don~ hy ITT BHU, VW".amsi dumpmg of ny ru1b m Jcti,rc mini" of' Khad~ 

OCP, fullmvin~ c-ondlmoru \\,e:re uude 

~ MLxlng o[ n y il'!l, w 1th u -..:rbul'(lm w lll i;- L!Lluet: tltc- pcrm('.11h,Li I y ul o~·erall f'lu_mp 

1nal.t'n.d 1 lt!ading to m,n .. ,m'! In th rorc water r ~5Uh! :ind .an-tum rerlm..e du:. f.cto1 

llf iw.fct; uf dumr 
A~ rer the s.imul.11t1or) l".lr'l' IC!d out, il W,1; found that 6nal tlump ~ope ,vdl fall untld 

utasafc r'..llll"gnr y (F-oS< I ~) ar, pa.:t DGM ' g111cll"hnt!s 111 C'.l~ nf QWra1l1m lc\'d 

beyond 2,%. 

• '"1y-am wall ma)(~ the dump tk,o.r ~lippc.ry wl1c:n OOllUCtcd ,vj1 l1 W,HCl J.lld n-d.uc- 1J11'.! 

m n\'~fLLlll of adum1N.:.I' .ind other HEM.~, and brnn: llll UOl suggeet,blc! lu u;c ny ash 

for HEMM ro. tls. ·within th mine. 

• Highest co1µ-, 111 LDXIC Ln~ me (Mg, 1\.\n ,uul Ni) r.uigmg up Lu 41 7H mgtl, S.J9 

mg/I ,md (l.4S mg/1 ri!~p cti\ d fuutLd in tli i::- l1y ,u1L mate r~!, ",,. h,uh will rn <T ,;:lil! 

1.h1.: 1:uJl•'• of 1m.:u .. t1'.l<'"' tn,1teri2i In 1h~ ~urrmmc11ng. ana when tl.1111 Oy I, b mlxe,1 

wjt'h OB c.r dump:·d in tl11! mmf" r'' 
'"si,:I n'- , I ,e .!00\'C' fat'l l;, rrr '.BH U h,1e, t.'(JtiJudcd t:ha, Jl u. tcchnkn 11,, nu[ fo ~,ble lo dum1• 

I.ht'. l\y ;a,J, Ln Mine dum5> <luc t<1 g,eo mining ror1diLK1ns. i ttstabi11l uf dump duru1g 1ra.iny 

'IC.S!>OD in rr~~lt L'<lndiho n' rugl• stnpping ~ lll I and k..iichi n~ eff-..:cts. Copy Qf tln: re-port of 

IJ'I -RHU l,, ~adored h.~rE:with ~ m,.:xurE:- \/ 

rre:sen t stahi or d1 e co rnpU.1ri e: 
Ii 6.!I bt:c:n 1'nm1d I.rut the PA1 h.n:e condu<·hid lhe stud,· 1hrou h UT-Bill1llt.L> &-Undu 
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327Unl.,,d";lny (BH1T), 1hc rt"pnrt stated t..bat "'it is technically not feasihl.e. to clutnp l h t! fly i!llh in 
Mie,1;: du111r dut: ,., ~eo mining oonditione, :i.rutabi.lity of dump durLi,g r.iilny ~ea~i:m 111 r r~senll 
conduJofi , high. rlprlng ~1:h and lea-dung clfed:li0 

Complied 
XL'I. (. on ... compifaacc o bserved during Pon EC mon~toring: 

~ olM p.irks 1"1\'C not b12en ckv~lapit?d. ( Specifk c:omtltion x'l<·i of F.C c:lat ~d Oi .02. 2024) 

FP Reply ti. too m 4.02.2025: 

Spc,ofiC' C-onJidon no. -XVI uf L~ E-C d"'~d 07.02.2024 :s.tiltcs tb~.t. uThc Project Plroponcnt 
sb.Jl 1ndud t! de-.·elo_pm<!nl c,r ~t1hr p.ark:.11 pkrm; i;pot .irid sport! oompOUlld in its Min~ 
Closure :re:po:rt. Purtl ,er .If .vo:.'8:!hl~, 1n:i itim,11m pm.~ble uea of quarry shall be brought upto 
origm . .-.1 ground le,·d ~d h.mdc:-d over the hod to Project .1ffl!ct.ed fanullt!:i." 

tn th.is r~gard, it i!. to au~ tha.t Khadb OCP l.li ~\•L~glllg e~pi'ln'1don uf Kh.idin OCP fmnn 15 
MTPA w ZO MTPA o1J1d p:n1v~,:rn (Jf l'.01.ir p;rrk has been m,i.de in Mining Plan md Mm" 
Clm rre r 1ui) of W MTPA, Mmmg PJa.n and Min~ Clo!!w~ Pb..1j r>f :m MTP A llil~ hee11 

·•r prm·e<l by "CL Boud, (Relevant p.igwi:s of Mi:nin~ Plan u enda-,...ed ~WJtll .\!I Mclb'.llrt' 

X) 

Prell nt !tt."ltu, or the comp Uan C1c:"; 
Dun ng 1hc rcci:nt monltorin~ of t!III!. prujer;i, 11 h.a"' bcr:11 found trot the pro,'lslon of .1 110.l:ir 
p:ul b!! hel!n m;id i~ i he Mining Pfan and l\llli-..e Clo!itirt! Pk111 of 20 MTI• A. The:- Mini:og J'lan 
-10d Mine Closw·e Plan of 20 MTPA 'h.vc b~cn app.ro,·cd by che NCL Bu.u-d 
8 f!i 11g 0 11111111it'd 

~~ No n-rompli.nr:e ob.s~rv~d dur'ing r .osl P. 1nun1tormg: 
DJ.LJ. on Ult! r l ahlil, 1011 nf tnrit-bc-.ari~ D't!~~ he nn1 hri:-:11 provided. (,jpcdlk u:,nJLLJtm 1'"11i 

ol' E date-cl rn 02 .1024) 

PP Re p l)I •l~·t~ 14.02.2025: 
rn compliatL<.~ l e, 1h ~pocific ro11dltio11 1m. xvili of lhc EC dait.!d 07 .02' , 2024, Lhe d~taili or 
lnnt be.1ring_ pl.mts pl.u'ltt,:<l withm J<Judu OCP ,1.fre"r- g rant of EC i!! lU 'bi!low, 

SI. Ne. N,ml~ of Sptctc- No. af Pl ~ 

I. A.cu]~ 600 ,_ 
2 od 100 
3 J\mrnJ 100 
4 j~mllll 20(1 -5 ,\;a:l'III tSO 
6 M~ lOO 
7 Anu 100 

Copy or the reporL . ,bro lttcd b}' lun@e Oflker, R~ukxit For~Ft Di.viBi:On, UP fQrc~ 
l'.k

1
pa.F1 m t• 111 1~ en.dosed h.cr.-w1lb 5 llDC.'XUJ"C:. - y rnr ref «-Cnt't!. Besloo th • i1 tot.ill of -4SOO 

frrnt bearing pla.nt ~,1pfmgs ba. e bet:11 d1!111ributcd a:monv ~rn ploy«& of KhMha OCP i\nd 
t~rhy ()OJ'lll.itin.n rr'.r.py 11f' t l, .. u,wl,- ...... ,t..,,. l4 ,,ndoto-1 ........ ,.vi•h ... .Ar .... -··- :7.) J :. ... ,...,;I-. <"'r 
LJ~ pl.11n t~ ,dj;,.,lribut..:d an~ u heimv. 

SI. Nn. N';;a:me! of Pl,111t• N,'l~. o/ J1Lu1h-distributed 
m .M.;a:nc:o 12:00 
l P .. pju 600 
1 ,__ Lernon(J,.:" Rlllil 300 .., Kaun.J 300 
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328
5 ].amun 300 
6 ,'\nir 4(J(j 

7 811\llJilill +oo 
8 :\.111la(Gr-lf°t~d) 300 

9 Lil'lll 100 

rn C~w \'..1{hU.d111b~di) 3.00 

u !Bd 2.00 

Pre-sen t tatu. of the cumpll;mct."~ 
l!Juring dle rl'ICJi!H.L monitoring of the proi,t:-:a, Jt has be-en found thilt thl!' PA~ h.1, t.? dtstributcd 
scv~I fri.t1i-bc::arinJ!, trc~ t<:1 th l(lc;al flll!oplc. 13csKl.cs, PAs h.1 .,,.~ ..iL-..cJ pbnted around 1500 
fiuh • bowmg sapllngii on t hi: OB dumps. 

1------1_!,d ng Comp,lit~di 
"f,.,, ~on-vumrliroice obscn•cd dunng Pnst EC monjtoring: 

Con,;;1 ructfou o.f 1.hi! digital Librnry ~ i; 114"11 yH be.en com.pktcd. (Spedfu; coudill(,tL-xxJ of EC 

daieil D7 J J2. 2024) 

[)igitJ li!h/ lihrary h.i.~ bc,cn ltC1 up m IOAV Kbti.J~, whicb is cqtupped wath m Vlr1u:J Reality 

DL!.,,·k ...,lth all the m .. ~ r r•L'ltcal nm.erl.iils to gi,·c- rligh-il l~.Lrni11g rn student!!. lt is 

pcrti nf'n l t.(J uu~mlan tllilt DAV rumti! Eli 1hr: r ~-01.Jn!i.:: :Sd)O(il which ,ilia□ ~,n tu lhl! n~ ol 

luc.1J students tl'l ;:nb;ini..'1= Le,1ctLring on. science. riul l,~r, rrml frt.1t11 PrinL-iple, DAV .l(h;idi.ll i.~ 

cnd~dl lt<'l"C!\'ollm ~ /\ml C:ll.'llrf! - A I ii I I 11g 1li.i.t "TL1o School sh.a.LI pm,·itll!' .iJ] MJP.)J!.>.tt 

tuw..it•J:. alering CO ne-il"rl"" of .i.LaJemk c.~-..cllcnc~ in n,~.,rb)· .1.r l!a !lt u.d1.:nts. a 

Prfil~nt ~taru s o,r the cmnplt;m,, ;.: 
D ul'ffl.g the n :t:f'nC J11.anho.rlng of the project, it h~~ 6.cc'!h t;t3te:c I.hat: th~ OA V Kh~ 11:i ,s 
equip~~ witb 02 •im.bi.l R.c-ality De~Q.!s, .md. hy l?.mail, DAV Khildi.ii !lt;i,ret Lf~i.. d\e 'choo• 
~hall pmvh:k- aU :ruppnrl 1cr1..,,,u•fls ~t.C!rmng to th<: nc~s ti l' al..:IILli!ja1lc cxccltence In nc~rhy .D'i=a 

11t11dcnr~, fo d..15 COJUlCCllon, i1 j,c recp-iLt't!d 10 tt1vitc al.J ~1, 1dl"n t:\ or r1e..1.rby sclaools for ~1,:1(,:h 

[11ciJilir:s ih ~v~L v academic: ~~mctn r ~ul.:irh, . -
[';frtiia Uy Comp lied 

1.::1, ii Nu IJl-compliaJilC~ • ,hs.ervcd dudng I\·,!rt E.C moni.tu.ri.ll'lg~ 
So]u -med~t~d l1ght .s.ystcm no , hP. roods bas not b,e~" pro .. ldccl. (Speot,i:: c:1,mJ.tloJ)-. "' ol 

EC dated 07 ,0.2. 20H) 

Pl' ll~ply dated lit.02.202,5,: 

Fnr ilLc pllfJ'nl'~ ul' ltu1tllllatic:m of su.!ar hgllt system, an NOC 1,;is. hcdl pplic-d \o D •~irkt 

Adrulnii;tn,tion fo:r the purpLi.sL~ of cMrymg 1.>111 t.h.! \HJrk uf :MllJr- mcdiaL('cl ltght!I ti)roug'1. 

UPNEDA (tll t.ir PJ'J.dt:Sh Nt- \V ..i.nd Rcnc-w.;'lnk: Ettcrgy [)!l'vr.ltifIDU?nt Agcrwy) Copy o l' ,ht! 

.11p1,ltcation 1n.1J1.: for NO cndOM!:d •i.; .Annt!_, UJ"e-AD. 

F'manC1ill a !'lt:rnce: sh.1U 1,1! provided 1r1 UPN EDA for the pu.rpryi:..l.! of i,utilla.tion nf SL;Ja.y• 

I igl~t.1 .tfto.::r Clb1 .1in1ng NOC and 11eeess:1ry .1prrm-a.'I. f'manci•I o\'d.l~tancC" sh.I.I he: pro¥idc,rl 

\'ll~thin I }O days,. 

Present 3,l;;d ,11.~ o.f tli t, c:um,pli.:m ro: 
During the. re~nl mn111rorl.1:1g of the pm jt!Ct , rt. h:is bl"im n.ned that ;in NOC .irp kauc.m Ju!! 
h~cn pending hl"l'u:N! the Du;I n r-1 r\d rnJnlstration l\w Utt! purpo~e of e;irryin.g mu. Lho.! \\1ork (Ir 
solor medj.i.ti:d ljg_h1-., , hruugb UrNF.PA ~lltt;ar Pr:ule~h , cw and Renewable: m~rgy 
Oe1•t!l□(!lllt'nl A~~t:.,t It ~ req1,11red L-0 cxp~dit~ ti~!!. .abo\'e work liJr PP nuy ,.~plu1 t! the 
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329-po!Whiht y for i.rn;ta.l.la,tion of sokt "olu-rn e-dliltcd lighting ~rl,.c-.m within tbcir bo\Jnt.Lr , 1 lo.s,c 
to N.atfol"lal H1gbwi1 / tato High.way t!tt;, 
Not Complied 

:r.:'liii Olil•OmnpUance obser,ill!d d11ri11g Pml C m onitorit11g~ 
Bm 11))lt · m th~ stud) villag~ li.ne nQl bocn provided. (Spenn1"' condition-x..'t\'i of EC tl .. ,rd 
07.02.202 4) 

PP Reply on datll!d 14.02.2025: 

For the purpose uf ~tahlimmcnt of bio-1 olleu, prop()54) is und.:r progrc1,s and 
u&csammt D1l!el.Jng wilh lhc loeil OOLrnnumty (Grun Pradh.tn) L'l I, ·[~1 for unders.tan-dmg 
prop~r 1:itc sclccllon 6JCI ob t u c,~r to t he m11& at w gl!. Thr. .ict ,vity sbill lx: oon1plc~d whh,n 
120 d.ly:1. Furr her I il is p~rclnern 10 m l"ntion hl"r alu11 K!Mdfa O pc:ncast 1-'rojcct. h.1s 
con&tructc:d 05 11.b.lll, n 1Suh1bh SiudiaL.ya_' ,n l,,:lo,,.· , 

S N<J, l OC'.11lon Nm. 

I Snakt::imgar R,1c 11t.111d 01 No. 
-

l Ambe-dhr Nag;'lf" Village 01 No. 

~ N1m i.it:and Villag~ 01 No. 

4 Kh.i c& Village! 02 n(l!l. 

Prc.!!cnt: ~L,tms of th~ co n'1pliancc: 
DurinFl, 111(' ~o::nt molltlurlng o[ ,he pmr,ect. it. 11.u hf'ell staled. tl,.,1 the prnpos.i.l l 1n 
prc,gn.·es wid hur,:rl to be oompl ted withlJ1 120 day~ 
Assured to Comply 

x.~n• Non-r11mpliianc,e obs:«vcd during Prut r:c monito111Dg~ 
fe41sibilitJ ::.Ll•c-ly for dre ut.ilmtion of fly .1~h with il11... mine h.is nut hccn rondui.;1ed, ( ·pcdfk 
L.:Clnd1t10lMC<:t..'\: af C datt:d 07.0l.2024) 

rr R:cpJ d.atc=d L 4.02.2025: 

A ~ udy ~s l~n conduci .. rl by UT-BHU Y~na.si fur '%:icn:tuk ~luc:i)· of l1) ;i,cl,i 

ut ilj;ution/durnping/M1xfng m the O R or tbi! nrnning/ac:t.Jv mln1.·!:I uf T(hadi.a Opencast 
Pr-oJ1"1'1 .uoo~ ,Yit h its viuhllH y ~1Jd s.i.fc t" upc:ct 1.l Ul .irl and m:i.dtlna-f' 

Copy ,.:md r}!l~d as Ann~x ur-c - V. 

Prc:!!ent ~tatus: ol' th c compliaJi : 
Tt w bei:n follJ'ld th:i.t the PA5 h;i.Y~ rornl1.1<:tcd the. tillud · throu~h ITT-lhn:1r.1 Hinrlu 
Uri.lvt-nity (.BHU). thr: rc(kltt "<lated thac •;, 111; tcchnktilly not fo.LYbJe ltt dump t.l:1-e fJv .-Jill in 
Mine dump due LD ,~l!u m1m11i comlitl,ms, m11ub,fity of dump <luring ra.lu.:r ~ .i,;on in p:rt:M!ffr 
condition, hiiJI, ~lrrpping ra.Ifo im4l lcad1tllli! 4"neru'" 
Cmnp&icd 

Pag~ .Uof14 

636



330.!(XV 'on-t:ompHancl" oh ervcd ~h1r lng Post f. . mllll itol"ing: 

ulublL ~ct.ion nn the use of fl y .J!ib ili Ml C.'\:tf'f"Jl.Jl J u.mp in tfi1'- mltle: as per t he s1udy ros nol 

bt:"rn ukcn, (St.111:h,rd Conditio n f (i ) of EC cb, i:J 07 02 , 20l+) 

PP Reply da.'t ~d 14.02.2025: 

KJ,adia OC.P has sought nm~mlinc-nt or ·C nmtLliotJ for (:!Xt:rnpuun or this c,i,dLhuo \ldc E.C 

:i mt"n dm(!fl\ prnpo.•..-_I Ill.), IA/ ur IC MTN/ ~09u97 /l024 Tlui ro.;uinl) II _gi~ll fur J,Jnl,'.'MOmenL 

are .a!! forlows: 

A st:l.ld) h:i.., been c.v,n<J11<-tt-J by UT BHl I v~ranas1 Jnr "Sdlc..lldlk st~rly oJ Hy ~ 

utiliz.ation/c-fumpmg/ Mixrng iu t.Ju:· OB n( the runningl llrLn•~ mim~s nf KhadLi Opcn~i.t 

Project afon.!.I, with iii. vi.ibilitv :md safety .»J1L~tl of m~n m rl u1.\rl1lnery8 

.A~ pt'T 1he study done hy [ff.!lfl lU, V.ar;i na..,a, dumpmg ol'fly rum w a.ca,·t' mm~ uf Khadii 

OCP, followi.J, g, L"(;Jnclusi.ons wen: dn\.\'IL: 

• 

• 

~i.oong c.,r n)' as6 wath n,..af;urdcn will n:<lljJ~ tlv.: penne.il,i lit) of oven]] chm,J) 

milterial, ll!adLng to UKTl"~:1e ltL the pore wat~r pro..:ssure 41mi lrHurn n::duce 1ht.: faa.or 

of ~cly ol' dump 

,'u, ~r I ln.e ,-itriulnt~on cllmed out, •t ,,.,-a,; founJ t.lut ftna] rlu111p ~lope will fall undt:J 

lllisafo a tcgory (F1..S< 1.s •. ,c per DGMS g.ridelln IJ• CuB,;, or lli111.Jr.at.ion lc"d 

beyond 25%. 

1·•)'•4\Sh wlll rn~kc thi- d\m1 p f1oor dippcry \\ bcn contiJctt:,d \\ 1u1 v.'atc-r .and rl."duc.~ the 

mov~mcnl nf dunrpcr and otltd' HEMJ\1, i!nd bl!Jti..'1: lL is nnt ,;ugg1!5U1k lo ru-1• flv :ah 

for HE.MM ro dR withtn me mine 

• J hgh~ ·r rune. of to~k lr'acc rnctal (Mg, Mn lln~ NI) r.lltt~ing up rn 41. 70 mg/ 1, 1L39 

m~ / l md U .;.~ u1g/ I, rc~p<-c·t lvcl)' found In d11., ll~• ilffl m ,1 1 eru.l, ,~ hich ,...,"111 in~ase 

~ ('OllC' nr to.J<ic tn.~ m .lte.ri:J] in IN! ~urmunrli11g .u-el when tl11i1 fl t .J.Sh IS mi;u!d 

,\,it h OB ur durn peJ Lr I th • min ... p 1l. 

13.i.*d nn 1lu~ ;}bo-v,e f.u1 , UT BHU "1.'L!I ,oonduck-t1 mat it i., lechnlL.illy not l'i:.'llllbfo to rlurnp 

Ll1c fl)· ,L,1t Ln Mini: dump due to ieo mimng conditinN, u1subjh1-y uf Jump rl1m 11g ra.Jn} 

season in pro..:!>C-Ol \.'nnd.irlon , higl-i !!U':1,pp:ing nl:Ju, .lJld lcilt·luu~ dT cts. 

Copy uf thc r{'-pw·t of lIT . BHU is ~m.:lm,ed ho..:rev,llh as Anfl.f•:,u.1.re-V, 

Pr cnt ii,t. tw of U, e comp~i.:1nc::c: 

Ir h:111 be4!n f'01111•t th•1 d 1t- P/u ni\'l" oondu~c.:c3 the c.t11dy through ITT -13.miir.u f.hndu 

llnlYensity (BHU), 1h,• report ... -utc.d wt 1hc ;'it IS IPd-uuc-~ly nol fe bit• lu dump the lly asb 

In Mme- Jump du~ to g"<"c, mming wnditiom, lmtn.bili,) uf dum p dunng r.i.u•J .sc;u.nn 1r1 

prc"f"fl1 oondi 11 un, high .,,,.rlppi.:ag l;'allu ,md lt"..ldnng effi:"c:ts" 

ompJi.l'.',1 

~)!..hll 
1 . E'he G c-11,-.r., 1 ,\L.i.ong"r, N urthcm C-0.ilfidrl1, Ltd. (\CL), l 'O Sb.i.l..'1.IN_gill", Di.I; 1. Suhhh.iri"", 

UHar Pr.ad.cah, PJN-B l .222. EmaiJq~uJfyjf1r ,:-•inr1 U!.!!!!.. -
Pl!lge 14 of 14 
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335ANNEXURE R6/4
By Speed Posii4Online1 

F. No. llA•L-11011L/5,1I2.024-IA•I 
Government of l:ndia 

Ministry of Envlronl'nf:?lnt, Forest and Climate Change 
('Compl1a nee & Monitoring Division- IA Division) 

Indira Paryava ran Bt,avan 
Jor Bagih Road, Aliganl 

f',lew Delhi-110 0{)3 
Email: moefoo-,rnonilor-ln:g@9ov.in 

Dated: 30111 A.pril1, 20,25 

Sub: Show ca.use Notice under Section !i of Environment (Protection) Act 1986 
for Noni- Comptian:c:as obse:rved with respect to the prroject ·•Expa,usion of 
Khadia Opencast coal mini1ng 1project for i1111cr,eas-e in production capacity from 
14 MTPA to 15 MTPA (increase of 110% w.r.t 1191 MliPA}1 in lla1111dl air..-ea of 1640 Ha by 
Mis Northern Coalfields, Ltd. located In the village l(h,adia , Tehsil Dud:hii, District 
Son1bhadra (Uttar Pradesb,J & villlage Dhudlhichua, Tehsjil Slngrauni, District 
SlngrauU (Madhya Prades!h,t'J - reg. 

Ref I. EC Lener No. J~1101 Sl.25612006 llA. II (Ml} dated 23.013.2018. 27.07.2022 and 
07.02.2024 .. 

ii. RO Liuciknow monitori 1119 1report. dated 16. 12.2-024. 
lllfl. Ministry's l'etter seeking ATR. dated 
iii, PP's ATR dat&d 14.02.2025 
iv_ RO Lucknow ATR rreview report dated 03.1&4. 202:5 

WHEREAS. Environmental Clearance (EC) Ctearanee wa.s giranted to Mis 
Northern Coa lfierds U:d. for the above mentioned project vide letter N.o- J-
11015/25512006 IA_ H (M) dalea 23.03.2016, 27.07.2(122 and 07,02.2024, subject to 
implementation of various conditions and environmental safeguards contained 
therein. and 

2. WHEREAS, the project was monitored for a:scertarriiog1 compl1ance to the 
conditions stiputated in the aforesaid environment~! clearance by RO Lucknow on 
27-28.11 2024_ The reportwassubmitled tothe Ministry videletterdated 16_12_2024. 
(Copy enclosed). 

3_ WHEREAS. based on the reported non-comp11iance lelter seeking A TR was 
sought by the Minr:suy vrde letter dated 14.02.2025. In response, the PP submitted 
the ATR to th'e Ministry v,de letter dated 14.02.2025. Sub-sequendy\ an ATR Review 
Report w.as. received from the RO vide letter dated 03_04.2025 

4. WHEREAS, the ATR r,evlew report da.ted 03.04.2025 was ,examined in the 
Ministry .and continued n on..compliance have been reported without much 
jmprovement i,n compliance stat.\Js of some of the maior cond•tions_ The continued 

/ 
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non-compl.ance for EC co.ndmons. whteh are reported as partly' cornpltedln.ot 
ooliillpl1ed are as forlows. 

II 

iii 

IV 

1,/ 

Garland drain has not beer, deaned and maintained {Specific Cond'tJon•>O of 

IEC da~.ed 23 03.2016 ) 

Green bel1 has not beu-n d veloped a-s per 1th C oondit,on (Specific 
Conditiori-X)( of EC daled 23 03 2016 Addrtiori.al Speafiic cond'1t1on-rn, IV of EC 
da-ted 27 07 2022 ('St.aindardl Condrt1on (11) of C ci led 07 02 2024) 

Greenbelt of adecauale- quality h s nol been dev lop d on I OB duii,ip 
tSpec1fic Condlrt1on-x~. :u:11 or EC dated 23 03 2016 (Sla!i'ld rd Cond1hon f l vl), 

ot EC dated 07 02 2024) 

Pucca road has not been construci 10 conlr:ol dust ,e-m, ran witr,10 rt, ' I.ea e 
area Three I ier p fan auon all along ch maJor m ti Jla not tie 111 dev loped 
Management of oe dump I no, up 'fo lh art,i •S · 1 ,c Corid 1DO- ~ •v :1011"v 111 

xx:x , xxii: 1. x:xxm ol' · C drn d 2 J o J 20 , ,, rrtc oondthon~ x1ov S ndatd 
Condi•ion f ,110 of C d • 07 0 0 4 1 

Clea~r Juel th s no n u 10 1h d mper t •1t: !l •Addr 1ornil Spe:ett C. 

conddmn-li o'fl EC d.Rl :!d 27 07 oz S . r11c cond ,on ~ VIU of G d l 

07 02 2024) 

1,1J Statu,s of Harardou wa ,, m . n 

etc 1s 1n depto abl s1a1 FoJ1 r r P slu 

co.nsul t1 rig with the UPPCB.1CPCB •A di 
27 07 2022, iStaodafd Co11 moo ,,,, ,, of 

vi, Cons1ruchon of the Rap,a Loading S ·tern has no 

cond•t1on-, of EC d ted 07 02 2024) 

OB,wJthoot 
c datoo 

comp ted I Spec:, ic, 

i.x1 ,, NOC far expanded capa:cr ~ has been m de o C ntral Ground V,la•e r 
Authority. (Specific c.ondrtHJn• o f C dated 07 021024, 

Construction ot lhe d.gt1al 11 rary 1h s not vet completed •Specdic conch 1on-.1.x1 
of EC dated 07 02. 2024 1 

x Soiar-med1ated light srs1.ems on the roads has not been provided 4 Spe(..i ,c 
cond1t1on-xxv of EC dat,ed 07.02 2024) 

5. In Uie abo1,1e conlext your attention is drawn to provas,on of SedJon 5 of the 
Envwmnmenl (Pirotect1on) Act 1986 which 1s as reproduced below· 

"For the avoidance of doubls, iC ts hereh y c!ec/.ared !har the power to 1ss,1e 
directtons under tfus section includes power to dlfect-

a The closure, prohibition or regulation of any industry, operatiot1 or process 

or 

b Si opp age or reguJat,on of the supply of efectnaty or water or an 'f olher serv,c • 
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6. Now, therefore, you are directed to submit your reaponse to the aforesaid 
non-<:ompliance and explain as to why this Ministry should not take action 
against you under the prov isions of Environment (Protection) Act. 1986 for the 
non-<:ompliance and violation of the environmental conditions mentioned 
above. 

7. You are also advised to submit your reply within 30 (thirty) days of the 
receipt of this Notice falling which the ministry will be constrained to Initiate 
action, as deemed fit and appropriate under the provision of section 5 of the 
Environment (protection) Act, 1986 and the circumstances of the case, with or 
without any further notice to the project. In your response, it may also be clearly 
stated whether a hearing is required by the project proponent before a final order 
is passed by this ministry. Further, this Show Cause is without prejudice to any 
other legal action which may be taken against you . 

This issues with the approval of the Competent Authority. 

To, 

The General Manager 
Northem Coalfields Ltd. (NCL) 
General Manager Khadia, P.O. Shaktinagar. 
Distt.:Sonebhadra. Uttar Pradesh 

Copy to: 

~ ---
~ 

(Dr. Shruti Rai Bhardwaj) 
Director/Scientist 'F' 

1 Deputy Director General of Forests (C), Ministry of Env .. Forest and Climate 
Change, Integrated Regional Office, Kendriya Bhawan, 5th Floor, Sector "H", 
Aliganj, Lucknow - 226020 

2 The Member Secretary, Uttar Pradesh Pollution Control Board, Building.No. 
TC-12V Vibhuti Khand, Gomli Na gar Lucknow-226 010 

3 Tl1e Member Secretary, Central Pollution Control Board. Parivesh Bhawan, 
Eas1 Arjun Nagar, Delhi-110032. 

4 Member Secretary, Coal Mining, MoEF&CC. (For information and further 
necessary action) 

(Dr. Shruti Rai Bhardwaj) 

Director/Scientist 'F' 
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