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SUMMARIZED DATA

S : |
&l ; ; |
Mo Particulars - Unit | Value ‘
A |GENERAL |
1 | Name of the Project _ Bina-Kakri Amalgamation
A o x =% oGe
2 | Name of the Area’Company MNortharmn Coalfields Limited | b
Mo el Ravay Statiun from the _Name Krishnashila - I \
4 Project ) - Km ) o |
4 Mearest Natienal HighwayiApproach Marme Ranchi-Rewa Highway |

| .ﬂuad _ | K | )
B GEOLOGICAL

| Mame of the Gaological Block
| considerad

Chandela, Tipa-Jhana,
Mame | Ruhela, Marrak & UF Block
| Geological Blocks
| 12.55 (Chandela -5 35, Tipa-
2 | Arga of the Geological Block Sg. Km Jharia- 1.44, Runela-1.1g,
' ~ Marrak-0.32 & UP Biock- .24 |

3 | Borehole Density within Block | BHiSqKm | i
= Dascription of all coal seams within the Block
. | Thickness {m) Genlf}giﬂai. éesﬂmes_ (AL
5 T
| strategraphic Fipa-
: . Chandela | Ruhela | WMarrak -
- SEfUEnce Min BT : Jharia : Tatal
Block Block Block Biack .
FPurewa Top Seam 4 00 7.0D0 35,59 1483 | 571 D78 | 57.91
Earewa Battom GO0 | 1200 | 7ZET | 2655 | 1161 | 484 | 11551
Leam
Turra Seam 12.00 18.00 126,14 2377 | 2756 7.62° | 155.08
I -
| Tofal _ 23524 7515 | 44.88 | 13.24 | 36851
p A
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No. : Particulars Unit ; . Value
_ C | TECHNICAL
1 | Surface Area of proposed QP Sq. Km 12.95
2 | Borehole density within mine area BH/Sq Km i
. : South | Maorth
il F‘arameterrﬁi"_“__m i Section | Seclion
Maximum Sirike length of guarry along 157
Turra Seam Floor i 1'?1 7
Maximum Strike lenath of guarry along K 1 61 1 B4
_Surface L
Dip-nze Length of the quarme nn Tons i 441 | 543
Seam floor | I
Dip-rize Length of the guarry on Surfage | Km 4.81 4.52 | i
Maximum depth of the quarry from surface m 293 297 Il_l'_
| Final quarry floor area | Sq Ko 040
Description of Coal Eeam prnpﬂsud to be waorked a1ungw:th the parting d{:talls
Seam Thick: AvEranes PAire-
Thick- "'Ej_;c'g‘f- Gradg e | ‘able | mfnlju:nme .
paging | rage i
Coal Seam B | Thicks | ':;JEUH | Gra Reser | opR rsng"‘“
Range ness | s dient L4 [Mrrd) JFT
; Kal (Mt
[ 4 I-m] |:|T|:| Tl
Purewa Top 4-7 | 35158 | 3740 | A0TE .
Purewa Bottom | 6-12 3545 | 3350 2°-3" | 79.33 | 138538 | 5.78
Turra 12-18 | 44-55 | 3620 1214 o
| Total ' E 241,45 1395.35 5.78
5 | Method of Mining Combined system of Mining deploying Dragline and
i a Shovel-Dumper
5 | Target Qutput ~ Em ,
Maormative Prod uction CE.FIEEIt'y' at 100% Mina 10.00
Year of achieving target
7 | production {from Zero Year dth Year (2014-13)
Date) =
' B | Production Phasing from Zero date upto target year -
Year 2011-12 | 2012-13 | 201314 | 2014-13
Coal Mt | §.00 6.00 8.00 10. EIID
| OB M3 31.40 | 31.40 5510 | 59, aﬁ
| W — % s i
N X A
— E i AL
s
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8L Particulars | nit | value |
No.| )

% | Total Mine life at nominal preduction capacity '
Production Build-up | '
period =z Year 1-3
Production pericd at
larget rate Year 4-24
Tapering Down S
| period Tear 25.26
10 Cap/ |
Particulars sor | Option-l | Option-l | Option-lil | Option-IV
| o I
fMajor HEMM Deployed for Coal winning
- Hyd Shovel g0m3 | 2 | o | o 2
- Hyd Shovel asssms| 4 | 4 | 4 4 |
| - Rear Dumper 100 T 28 | 28 | 28 | 28
ettt HiE | 160mm | 7 7 7 7
S | deHe | B | B 5 8
|| -Dozerwith Ripper | 410HP | 2| z g 2
11| Major HEMM Deployed for OB Removal
- Dragline 24m3/BBmMR | =3 | 4] | 2__._LH_‘4_II =]
- Dragline _[1om3esmR | f2) | - = ..
- Elect. Rope Shovet Wom3 | 8 g . . i .
- Dumper 190 T 58 58 - - ‘8 -
- Elect. Rope Shovel 10 m32 5 A r 4 E!"_f"
-Hyd Shovel | tom3z | 2 2 2 2
|- Dumger 100T | B9 57 69 __ 57
| - RBH Drill 41 mim 4 L 4
.- RBH Drill 250mm |« 27 23 14 10
- Dozer 770 HP 5 3 - !
- Dozer 410 HP 15 15 15 16
13 | Weighted Average grade of ROM ; it
Coal (non-Coking/Coking) s Mon-coking ~'E
14 | Presence of major surface constraints (Nalla, Power line
road, power line etc.) o
15 | Coal Transport within the mine | Type Rear Dumper
/| 45 | Surface coal transport to siding/ despatan TED?{J L':I;”;!“”ngla”u ,'
point and mode of despatch PR SR, D
- Railway Siding
17 | Any railway siding & distance Km |  Bina Railway Siding 7

18 | Name of specific customer/ Induslry Anpara & Obra TPS af y,PFf'-JL,IML
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D |ENVIRONMENT & OTHERS ' I
| Civil Construction -
; Fariculars Uit Option-l | Option-ll = Option-lll | Option-1V
- Residential Houses No. 1'342 | o 1'35_14 1344
- House Satisfaction % i ‘f-ﬂ _
- _I__and to be acquira:gi__ )
g e Gowt. land Ha Nil |
- Tenancy land Ha Nil
- Forest land Ha 737
NP of forest land ¥ Lakhs 6780
3 | Willage Rehabilitation
Cosl T Lakhs 57.00 ]
. Particulars Unit Optian-| | Opticn-l | Option-ll | Option-Iv
% Total land reclamation : ' | S
capital | Plakhs | 395371 | 385371 | 173703 | 173709
B M=ke b viater mifday _ 2B9.008
Taotal installed pumping
& capacity B mAdHr | 164,78 |
7 | Drainage of the area |  Tipa-Jharia Nalla |
E | FINANCIAL s e
! Particulars Unit Option-l | Option-|| | Option-lll | Option-1Y
1 | Total Coal | oMt | 24145 | 24145 | 24145 | 24145
2 | Total OB 1395368 | 139538 | 139538 | 139538 |
21 | Dragline 19890 .| 25752 | 19883 | 25752 |
2.2 | Shovel Dumper - Deptt. | pam3 116207 110344 | 35825 240 64
| Shovel Dumper - & !
23 | Quisourcing - 1= BO3.61 803,81
24 | Inseam Band - 34.41 3441 34.41 34.41
Average Strnpping -
2.5 | Ratio : 578 578 | 578 578
3 | Coal Proudction Mtpa 10.00 | 10,00 10.00 10.00
4 | OB Removal (Peak) 59.85 59.85 | 59.85 59.85
4.1 | Dragline a3 11.04 7.93 11.04
4.2 | Shovel Dumper - Deptt. | pima 5051 | 4740 15556 | 1244 |
Shavel Dumper - '
4.3 Gutsnun::ingp - ! 34.86 3406 |
4.4 | Inseam Band 142 | 142 1.42 1.42
5 | Peak Stripping Ratio | 599, | =599 589 | 599 /‘;
2 -
Lo = r:;f"fl
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S!' I Particulars Unit Value
0. AicEs i - e
& | Sanctioned Provision - | p
] (& Mipa) B ?Crores | 54594 | 545.94 _J|i5f1§..94 ;. E-Iflﬁ.g |
7| Initial Capital TCrores | 41488 | 41468 | 41468 | 41468 |
8 | Balance Capital TCrores | 131.26 | 13126 | 131.26 | 131.26 |
I Capital from | » ~rores | 3181.81 | 3371680 | 877.30 | 1276.95
10| Total Capital | TCrores | 359640 | 3786.38 129168 | 169163
11 | Capital for sanction TCrores | 3050.55 | 324043 746.04 | 114569
12 | Specific Investment T 3596.40 | 3786.38 | 1291.98 | 1691.63
13 | Cost of Production | ,

- 100% Production Level | ot 1044.70 | 1047.49 | 770.01 TBG.34 |
| | -88% Pradercs b val | 1160.05 | 1153.31 | 831.22 | 84078 |
|14 | Weighted Average _ | x

| seliing Price _| = 82100 | 82100 | 82100 | 821.00
15| Profitability

- 100% Production Level T 22370 | -226.49 5,99 24 66

.- 85% Praduction Level WA9 8 | Spadt | AL | <2Bie
18| Finanaia IRR

- 100%: Production Lavel Yo : 4.53% AT0%
|| -85% Production Level | =, +09.00% -
| 17 | Desired s2liing price to |
i yield 12% FIRR .

. 100% Production Level W 1271.91 | 126014 | 910.35 | ©09.36
- 85% Production Level 1420.70 | 1406.80 | 994.99 | 99336
18 | NPV at 12% b , o
- 100% Praduction Level | % Lakhs | 642577 | Q0416900 | 270288 | 6217233
- B5% Production Level A57716. BB _' 34942256 | 10374394 | 10261058
| 18 | Manpowear Mo 2631 2540 1992 1920
20 | oms ¢ | 1521 | 17 | 203 | 213
21 ems : | 183067 | 182576 | 1807.32 | 181582
Option-l  Departmeantal Variant with the existing Draglines
Option-Il  :Departmental Variant considering replacement of old 10m3fGEmR
Draglines with new 24dm3/B8mR Draglines;
Option-IIl :Partial OB outsourcing i.e. outsourcing of the tolal OB above Purewa Top
; Seam
Option-1Y  :Partial OB outsourcing ie. outsourcing of the total OB above Purewa Top
Seam considering replacement of old 10m3EEmR Draglines with new
24am3/8EBmR Draglines.
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CHAPTER-|

INTRODUCTION

BACKGROUND

Bina-Kakn Amalgamation OCP - envisages encompassing the part of
existing Kakri Opencast Project area, a part of dip and south side blocks
with Bina Extension OO 1o avgment *he coal reserve for a targeted
output of 10 Mipa cver the life of 23 years.

The proposed proect, geologically. will include Chandela Blocs [=xisling
Bina Extension. OCP Kakn OCP and pan of remaining north-western
partion), & part of Tipa-Jharia, a part of Ruhela Block and a very small part
of Marrak Block of Moher Sub-basin of Singrauli Coalfields under

jurisdiction of Northemn Coalfields Limited(NCL)

The exisling Bina I::denamn DCF with mineadle reserve of 133 04 Mi was
sanctioned for a largeted capacity of 6.00 Mi per annum vide [etter
No.43011-17-2003-CPAM, dated 22™ Novemnber 2006 at an additional
capital investmant of Rs.168.87 crores excluding Rs 366,82 Crores of then
existing Bina QCP (4.5 Mipa) with the opton of oufsourcing additional
averburden removal. The project is being operated by Dragline and
Shaovel-dumper combination system of mining.

The existing Kakri Project (3 Mipa), werking under the Scheme for
Maintenance of Coal Production at Kakri OCP prepared in December 2008
having a total minsable reserve of  23.59 Ml and a life of B years was
approved by NCL board orr20.03.2008, The project has produced 3,70 Mt
in the year 2010-11 and has ‘ueer] assigned a target of 4.00 Mt during {1=!
year 2011-12.

ToRaE Chapter-1, Paga-1 B
ENERAL = =
© BINA PROJECT g B
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JUSTIFICATION FOR AMALGAMATION PROJECT

Bina Extension Praject has reachag s considerable depth and due (o
Increasing barriar width and shape of the mine, the strike length is
restricted.  Due 1o nalf-basinal shape of Maher Sub-basin of the coalfield,
future extension of Bina boundary will have o be done eventually towards
narthern side extending inlo the dip side of Kaki OCP. With the current
fate of production, Kakri Project will exhaust within 3-4 years. Furiher
there is substantial boundary laft between (he Hina Extensicn OCP ang
Kakri OCP.

Under these circumstances it Is imperative that a higher capacity mine is
Planned to campenzate the cosure of Kakri mine and to be in line wilh the
road map prepared to Produce 100 Mt per annum of coal from Moher Sub-

oasin of Singray| Coalfield of NCL

The Kakn QCP s WOrKing with Shovel-Dumper combinatian due to steeper
gradient of coal seam in northern part of the mine The southern part of
Kakil OCP has fiatter gradient ang can -be_weorked econamically by
dragline Q,-'E’[;;ﬂ.,—HDWE‘u'EI. such flatter arza is available only in & small
part and indepandent dragline can not he teonomically deployed there.
By BlCompassing this area with existing Bina Extension DCP, it can be
properly workecd through dragline. Mareover, the coal Blocked under
cammon boundary could alse he =xlracted.  The remaining part i tha
narthern part could conlinue lo be worked independently with the availahle
shovel-dumper Capacily and later integrated with virgin Kake Morth Black

to form an integrated mine of 4-5 Mt capacity
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12 PR OF BINA-KAKRI AMALGAMATION DOCP

The PR for Bina-Kakri Amalgamation OCP has been prepared for a
targeted capacity of 10.00 Mipa with total mineable coal reserva of 241.45
Mt Al the assets of existing Bina Extension OCP have bser considered
in this project. The assels of Kakri OCP will remain with the Kakn OCP
which would continue to work in the northern parl of the left oul grea and
would eventually be integratad with Kakn MNorth Block, Any surplus
capacity, if generated in Kakri OCP would be laken info account while

deciding with the outzourcing volume of OBR.

The PR has been formulated for the iollowang 1our ophions

Qiption-| Deparmental Varlant with the existing Draghnes,

Oplian-11 - Departmental Varianl considering replacerﬁent of old
10m3/E6mE Dragling with naw 24m3/B8mR Dragline
; it I
Option-1l| Partial OB oulsourcing i.e. outsourcing of the total 02 H.f
above Purewa Top Seam with existing araglines |

Optian-IV  : Partial 08 outsourcing 1.e. outsourcing of the total OB
above Purewa Top Seam with replacing 10m3/86mE
Dragling with new 24m2/88mR Dragline.
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2.1

2.2

w23

CHAFTER-II

MARKETABILITY & JUSTIFICATION

DEMAND & AVAILABILITY
The sector-wise coal demand up to the end of XIl Project Plan period on
Northern Coalfields Limited has been shown in Table No. 2.1 The mine-

wise availability of coal up ta the end of Xl Plan period has been gwven in
Table No 2.2,

GAP IN DEMAND & AVAILABILITY

The year-wise positicn of coal demand and availability when compared
together has been given in Table Na 2.3 I} may be sesn from the fable
thal there is shortage of 9.636 Mt and 23.316 Mt of coal in the terminal

year of coal Al and Xl plan perod respectively

LINKAGE
Bina-Kakri amalgamation praject will have linkags with Anpara TFS, Obra
TPS of UPRVUNL as well as basket linkage to meet the overall demand of

coal on MCL.

JUSTIFICATION

It may be seen from the Table No.2.3 that there will be a shonfall in coal
supply from NCL during X1 and Xl plan period even after considering the
projects under approval. Further, Kakri Opencast Mine: is getting
exhausted and replacement of this mine will be reguired to maintain coal
supply to Anpara TPS.

The amalgamation of the mines with increased targeted capacity of 1{).Clﬂll|

Mtpa is, therefore, fLJIIy justified, /'; |
2 1"\:"_./ I :
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Table Mo. 2.2
AVAILABILITY OF COAL FROM NGL
[Figs in Mt)
— | NAL'EU 32 ;.:JEEJ ":;ESF T;';E c5$;1 PROJ, X1 PLAN PROJ. Xl PLAN
(UGOE) | coaL | ¢}
{ 200011 | 201112 | 2012-13| 2013-14] 2014-15| 2015-16| 201617
A [EXISTING ! COMPLETED PROJECT -
Jremgurdan o 300 | 160 | 055
2 |dayant QG Ham 000 1360 | 1200 | 1200 | 1200 | D00 0.0 .00
3 |Kakn oc |%%ng| 300 | 400 | 300 | 200 | 300 | 300 | 280 | ooo
_j_ g E?Iiii_"__ﬁ = 9. 4.00 400 4.00 a0 0.0 0od 0G0 .0q
;_ ) _E-'!.IEI-TDT.M. [ 2000 2320 | 19858 | 1900 | £500 | d.00 2 ﬁﬂ__ ﬂ_I:H-
B |ONGOING PROJECTS .
iH.-m.h::;m.-:: a oz il 4.23 4.00 I .00 | 4.40 100 ] _', oo *‘__JI 4.00
Hina Extn i .00 &.00 Eab 500 2 A 51 i
2 |amlabn Expn o 10.00 | €.50 | 500 200 . 100G | 1300 | A0gd [ 1200
Migahi Exon Ly Ezf':g 500 | 1403 | 1500 | 1500 1500 | 1500 | 4500 | 1500
a8 |Block-i& L8, 3.a0 4 [ 4.0 .00 4.00 4.00 <00 4.30
B |Dudmicihug Expn — Rz 1500 | 1000 | 1200 | 1200 [ 1200 [ 1350 | 1400 | 1550
SUB-TOTAL 23,50 [ 4480 | 4900 | 5000 [ 51.00 | $2.50 | 5300 | 5560
C |FUTURE ! HEW PROJECTS
C1. [[DENTIFIED - LIHDEE-.:FTI-:.'EDVAL P FORMULATION
1 layznt Expn . oo .| RO0 | D00 | OO0 | @ nuh_ Q00 | 1300 | fd50 | 15 5|:|_
3 |knadia Expn o {00, oo0 | ooo | so0 | ss0 | voo | soo
4 |Jhingurdah Bedlom Seam | OC C?Ei”n g| 200 opa | ooo | ooo | 002 | GOO
5 |Samana o 1.50 300 0.0 G20
SUB-TOTAL 1480 | .00 |' 0,00 0.0 200 | 1650 | 2160 | 2470 ;
C2 |YET T BE TAKEN-UP FOR SUSTAINING PRODUGCTION ;
1 [Kakn Morn oC 4,00 i 000 | 000 | 00D
2 |Block-B Exir L 3.50 Q.00 0.0 .00
SUB-TOTAL = T.80 .00 0.00 0.0 0.00 iR ]l 000 - d.00
GRAND TOTAL G550 | &YX.70 | 68,50 | §9.00 | T1.00 | T4.00 | 7T.00 | BO.SD
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CHAPTER-II

PROJECT SITE INFORMATION

LOCATION

The Bina-Kakr Amalgamation Project, conssisling of mainly Chandela
Block, some part of Tipa-Jharia, Marrak and Ruhela Bock is located in the
Morth-eastern pari of Maher Sub-basin of Singrauli Coalfield. The area is
covered under T-:}p-::-sheét MNo. B31/12 and L4118 ot the suwe{- af Inda an
150000 (197E). The Biate Boundary belwesn Madhya Pradesh (Singrauli
district; and Uttar Pradesh {Sonebhadra district] passez through the

propased mining block

COMMUMICATION

The Singrauli and Krishnashila railway station on Singrauli-Obra and
Shaklinagar-Karaila rail lnks of East-Central Railway are localsd al a
distance of 11 Km Morth-west and 3 Km east of Bina-Kakri amalgamation
Froject, The projecl is connected with all weathar metalled road io
Shaklinagar and Renukut. The project is also approachable from the area
neadquarters at singrauii by & fair-weather road The nearest ;‘:llr—E':il[.Zl s al
Myorpur, located at a distance of aboul B0 Km from Singrauli. A helipad
exists al Shaklinagar which is about 12 Km from the project

PHYSIODGRAPHY

The Bina-Kakri Amalgamation Project is situaled on the eastern fringe of
Moher plateau. The plateau top is more or less flat with a gentle slope
towards west and south and a sleep escarpment in the esast The
escarpment in the east roughly corresponds to incrop position of the top
most workable coal horizon. The general elevation of the area above
mean sea level varies from 300m along the escarpment to over 400m an
platsau,
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3.4 DRAINAGE

The coalfizld is located in the drainages area of Son-Rihand rver system,
The prominent drainage channels of the area are the nonh flawing Bijul
nala, a tributary of Son River and the south flowing Kachni nala, a tributary
of Rihand River. Other water drainages are Ballia nala, Mehraul
nala, Turra nala, Pararwar and Bandha nalla.

Recently a drainage french has baen made in the dip side of existing Bina-
Wakil Amalgamation Project along the eastem escarpment by Tipa-Jhana

Malla which discharges into GBP Sagar

G CLIMATE

'he climate of the arsa is fropical witn thres lypical seasons e wintes
summer and rainy The termperature in summer rsgs as high as 48° C in
May-June and mimimum summer temperalure is 217 C, In winter (Mov-

Fab.). the minimum temperature is around 4" C

The rainy season is generally from July to Sept. with average annual
rainfall around 1000mm  The maximum rainfall in 24 hrs is recordad as
295mm an 20 08 1975 at Jhingurdah Rain gauge Station. The Jhingurdah
rain gauge stalion is situated al a distance of 5 Km from the project. The
rainfall data measured at Jhingurdah rain gauge stalion is grven in Table

Mo,

36 PRESENT LAND USE PATTERN

The total land requirement for Bina-Kakri Amalgamation Praject has been
considered as 2348 Ha which includes 1757 Ha of foresl land and 551 Ha
of non-forest land

—r

This land requiremant broadly includes provision of mining area, external

dumping, infrastructural facilities colony etc.

Job Mo B10BRE ‘Chapter-3, Page-2 "
: gl =
& Feeh
GENERAL MANAGER g, aH-b
BINA PRO.IECT

A FEED




CMPDI

The detail of the land is given in the lable below:

Table No.3.2
} Total Possassad Balance
Type of Land requirement ason tobe |
tHa} ‘| 31.3.0aiHa) acquirad (Ha)

Forest Land
UP Side 1004 820 84
MP Side Fa3 100 653
E oty 1757 1020 737
Maon-Forest Land |
"UP Side _ : g
" Tanancy Land 548 545

Gavl Land

E4B 2456

_MP S 7 = . |
28 25 |

45 £5 =
12348 1811 o]

4
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CHAPTER-IV

GEOLOGY

INTRODUCTION

The Singrauli Coalfield, the northern extremity of Son-Mahanadi Master .
Gondwana Basin, is located between latitudas 23°47 N and 24712 N and
longitudes 81748 and 82°62" culting across stale boundaries of Madhya
Pradesh and Uttar Pradesh and covering an area of about 2202 sq. km.
The coalfield is largely located in the Singrauli district of Madhya Fradesh;
a small area of 80 sg km in the exireme north-easl also lies in the

Sonsbhadra distrnict of Uttar Pradesh,

Regional Geology

Ihe Singrauli coal figld is the norhemn extremity of Son-Mananadi Master
Gondwana Basin, It lies af the junction of EAV trending Damodar-Koel-
Tatapani graben and WW-SE trending nft zone of the Son-Mahanadi
valley, Therefora the basin shows charactenstics of both the ahove said

regions.

The narthern limil of the coal figld is defined by 2 preminent E-W trending
boundary fault, probably the offshoot of Son-Warmada lineament. Iis
southern boundary is marked along 23°47'N [atiude.

The coal field composed of two dislinet teciono-sedimentary domaing
spparated by NW-SE trending basement high, located roughly alang

E-,..“l_ =|:.'il'-.-tll?'

Kachni River having longitude of 82°32,
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The wastern domain spread over an area of 1830 Sg. Km known as Main
Basin, is yel (o be explored in detail for its western and south-weslern
part. The eastern  and  presently coal producing dﬂmaiﬁ- is namead
Moher-Sub-basin (because of its structure)covers an area of 312 5. Km
shows speclacular developrment of thick coal seams including more than

130 m thick Jhingurdah coal seam.

The coal field exhibits development of six series of rock formations
comprising various lithofacies of Gondowana Sediments , namely, Talchir.

Barakar, Barren-Measure, Ranigan], Panchat, Mahadsva and Infrusives.

A, Generalized E.tratlgrap‘w: sequence of rocks. Singrauli coal field

’_‘!.:1:“. (Sraup | Formation Lithology
Cretaceous _ | Intrusives Dolerite dykes §'1_d_5 [E
Upper Upper Mahadeva | Coearee grained fermuginous
friassic Gondowana sandstona  with  bands  of
[ ghale, clay and |
i - conglomarale
L ONEr Leer | Panchat(?) |Whits, greenish whita :'II"IL
Triassic (Gondowana | {Midpur bed) |pink micaceous medivm to
coarse  grainad  sandslone
with red bads, greenish
brown =ity shales  and
= et i conglomarales.
Upper  Lower anigan; | Fine grained sandstones
Fermian Gondowana and shales with coal seams
including 134 m Jhingurdah
[l SEEMS. i
Micldle Lenwear Barran Wery ooarse  graingd  fo
Permian Gondowana measures | coarse grained ferruginous
sandstore,  green  shales
|andclay.
Lowear Lower Rarakars Medium grained lo coarse |
Fermian Gondowana grained ferruginaus |
sandstane, shales and clay
Upper Loweer Talzhir Tillite, sandstone, sitstenes,
_carboniferous | Gondowana | | needle shalss.
e 1Tt 111111 e |
Pre-cambrian | E Phylites, quartzdes, schists |
| N and gresses
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Moher Sub-basin- The Maoher sub-tasin shows a broad basinal structure
truncated against the east-west trending bourdary faull in the narth. The
bed exhibits a gentle up-warp in the central part of its southern stretch of
occurrence. In conformity 1o above the beds have a general NW.-SE trend
in the wastern part which gently veers to nearly east-west along Amlohri-
Migahi blocks. The stretch between Nigahi and Dudhichua exhibits a
gentle anticlingl flexure. To the east of Dudhichua, strke shows a gradual
variation from NW-SE to NE-SW,

The strike further swearves in the eastern part of Khadia and assumes a M-
S frend in Bina and Kakri blocks, The beds have a corresponding
centripetal dip  The amount of dic m genaral is about 2 16 3 degree.
However, high dips of about 8-107 have been observed in Kakn ard In

area further narth of it

The proposed mining blocks located in the eastern part of Maher Sub-
basin, is covered by rocks of upper Barakar wath a thin cover of soil and
alluvium at places. The Barakar sequence mainly consists of medium 1o
coarse grained.  Light gray, open textured falzphatic sandstone, shale

clay and coal s2ams,

Differant <eological Reports Iirepa red for the area under refarence:

Present Geological descriplion is based on following reporis.

it Geological Report on Marth and Central Part U.P. Biock, Singrauli Coal
Field, CMPDIL, December, 1973

i Geological Report on Chandela Block, CMPDIL, January, 1953,

iil) Gzological Report on Marrak Block, CMPDIL, November, 19949,

i) Monthly reports, unpublished borehole data drilled in Ruhela Block

and Tipa-Jharia Biock. f
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413 Boundaries of proposed area:

Froposed praject boundary covers an area of 12,55 sq km.

The areas which are being considered for present Project Report is an
amalgamation of fallowing Geological Blocks

Mame of the block Area within concemed
Project boundary

il Almosi the whale of Chandesla Block 5.35 sq. km
iy The eastern part of Ruhsla Block 1.18 5q. km
iy The south —sastern part the Tipa-Jhana Block  1.44 sg km
rdl Marth eastern part of Marrak H;I'.l':'ri. 0.32 sg km
vl Area falling in erstwhile Narth and central Pan
of LL.F. Block { mostly existing BiMNA and " 424 50. km
small area in Kak Project. )

The Ruhela EBlock is under exploration and the Tipa-Jhara Block has been
identified as fulure exploration block, Hence, the spatial disposition and
chamical characlenstics of the  coal seams far the part of area, falling in
thess blocks are mostly extrapolated from Chandela Block data.

414 Miscellaneous

Fresent exerciss is 2 preparation of project report which will amalgamate
axisting BINA PROJECT and KAKRI PROJECT.
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STATUS OF EXPLORATION

The exploration activiies in the present area {the amalgamation project) is
summarized below in chranological arder:

i) The exploration staried with the natification by NCDC, for an ares of

about 54.00 sq. kmin P, vide act no S0 997 dated 28.03 1952,
) 1BM drilled 22 Bore holes in a part.

iii) In December 1982 09 conducted  regional drilling whizh was

intensified after finding of mineable cozl within 1:3 coals: OB ratic
Consequently GSI drilled 27 borehalas in pracess.

W) NCDC prepared a Geological Regart in April 1972 on the hasis of

these bore holos
vl NCDC took up detailed drilling in June 1972
vi} The area was notified undar 5.0 812 dated 7
fand for mining.
vil) NCOC drilled 147 bore holes in and araund {he area
vill) CMPDI drilled bors holes as a part of exploration of CHANDELLA

EAPLORATION during the penod 1986-98. Total borehols drillzd in
this phase was 42

ix) Geological Report submitted in January 1995,
x ChP

31973 for acquisition of

L1 drlled bare holes as a Part of exploralion of MARRAK BLOCK
EXFLORATION. Some bore holes fall within the project boundary
Geological Report submitted in December 1699,

xiy CMPDI drilled bore holes as a part of exploration of RUHELA BLOCK
EXPLORATION, Some bare hales fall within the project baundary.
Geological Repart to be submitted in 2012 Fabruary,
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421 Details of boreholes
Table below shows the details of bore holes drilled in the area concerned
{Project Boundary).
GSI NCDC | CMPDIL [ TOTAL
Mo of hare |
Kiala 13 18 l af : 54
Meterage 242963 | 202698 ! Ba55 I 12811.61
84272 Lensity of Boreholes
Density of bore hole in the effective area of 830 sg. km {excluding ald
Bina Mine and HKakr Project worked out arsa) 15 around B {six] onby
However, barring nertharm porion of the cancerned area, overseaing the
simplicity of atructure if seems that borehole densily 1 sufficient
423 Analysis Details
Mo of hore hales analyzed for different parameters in the project area
PUREWA | PUREWA
> TURRA
; ARTICULAF‘.—E..- TOP BOTTOM .
Band by band | 35 : 38 A
Overall = 3z 28 L 2d
Gross Calorific valug 16 ' 17 | 10
Ulirmate analysis 14 12 _1a
Ash fusion temp "5 G i .
Agh analysis 7 B 8
A 3 LI D
43 GEOLOGY OF THE PRESENT AREA
The area is located in the eastern part of Moher Sub-basin and covered
entirely by rocks of Upper Barakar Formation with a thin cover of soil and
alluvium. The barakar sequence is mainly composed of coarse grained,
light grey feldspathic sandstone, shale clay and coal seams.
. : ,
it
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The cementing material 15 usually kaoiinised fzldspar. As usual e in the
oul crop the sandstone 1S ferruginous, Between candatones thick clay
pands are also very common, The shale ccours both in batween two

sandstones and also imter-bandad with coal.

4 Generalized stratigraphy of the area concerned is as follaws:

Thicknoss rande

Lithology

Saoiltsand O—z2 m
Sandslons with clay bands, few -'!_ 20—155m
imparsistent carbhnaceaus bhands

oOAL PUREWA TOFR SEAM 3511 m
Sandstone and shale GE—48 m
cosl: PUREWA BOTTOM SEAM T—13m
S andstone with carbon aceaus shale 40---57 m
coAL: TURRA SEAM 12—23 m

+ 35 m

candstone with mincr ghale .

GEOLOGICAL STRUCTURE

structural Interpretation the area iz complalely based on the information
gathered through drilling of bore holas. The altitude of the strata VAries
from ENE-WSW in south 1o WE-SW in the eastern parl, with a_general dip

of 2-3° Morth-westerly. The area is devoid of any faull and intrusive.
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45 DESCRIPTION OF COAL SEAM

Presence of four coal seams has been deciphered in the presenl area,
The seams from bottomn to top are Kota, Turra, Purewa Betlem & Purewa
Top. The bottom most Kofla Seam is impersistent in bath physical and
chemical characteristics. Therefore, the seam is not considered for present

2EETCISE.

The seams overlying Kota seam after a parting of 70-75 m namely Tura,
Purewa Bottom and Purewa Top weare explored in detail and their various

charactarislios are furnished below

4511 Depth of occurrence, Thickness, Parling with seam below anc apove 0
the Seams:

SEAM DEPTH OF THICKMNESS | PARTING
FLOOR '

| Purewa Top | Incrop— 150m

3.75—8.00m " |
(36—6.75m) | 35—50m

Purewa Bottom 60-180m | E(%D_"T‘EJE?‘E}”T | =]
T s eem | 12.00-22.00m 42 —55m
Tufra 100-210m | ia—1am) i

(Figures in brackel show effective thicknass)

4572 Dirt Bands

Dirt Bands
‘<imthickness | =>imthickness
Seam Combustible Mon-combustible |
MNo. | Thickness | No. | Thickness | No. | Thickness
== (m) (m} (m)
F‘;,’E""’E' 03 | 015037 | o2 | 015082 | 01 | 1.10-322
ap _ = .
Purewa | oo | g45_100 | 04 | 03160 | 0-2 | 1.00-355 -
Bottom o=

Tura | 05 | 0.1—195 | 0-3 | 01098 | 13 | 14578

Job Mo B10BBE  Chapler 4, Fadg:] = : Ik
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4.5.3 Coal Quality
44531 Overall Analysis of Seams
Turra seam Purewa bottom Purewa top
o Excl |inclu- | Ex | Excl | Include- | Ex Excl. [ Inciu-
Analysis | pand |band |dingall | band ' band |ing &l band | band | ding
==1m | bands - ==1m | bands ==1 |all
m bands |
W% 60- [ 63 58 | B85 | BO- 5.6- T2- | 71- | 52
B85 | 79 | 73 | 104 | 08 75 415 | 108 | 94
A 208 | 284 | 338 | 1Ba&- | 27.3-| 3517 [ 22B- | 250- | 3B0-
: | 31.3 | 352 | 450 | 268 | 452 40.2 998 | 324 | 459 |
Vhile (23.0- | 236 | 219 | 281- [ 21.8- § 230- [355- | 2E7 0 214
| 275 | 265 | 2531 | 31.8 | 204 26.2 295 | 268 | 240
Cv | 4940- | 422&8. | 3996- | 4805- | 370C- | 3314 | 4480- | 4235
(K.Callkg) | 5335 | 4964 | 4238 | 5448 | 5250 | 4151 | 4730 | 4620 =
CUHY |.:-?55- 3380- | 2030- | 3890 | 3440- | 2015- | 3740 [ 3435- | 1300- |
KCalkg) | 4815 | 4055 | ‘435 | ases | ases | aoeo | 4peo | 3030 | 365 |
GRADE__ | DE | E | PG |DE | DG | F6 [DE| E | G

4532 Ultimate Analysis

‘Components | Turra

F-‘urewa Entt-::un‘l Pumwa Tup

C% 48.4-55,5 43.7-55.9 48.7-55.9

: Hi% 3.0-3.2 2838 | 2936

; W% 1.0-1.1 | 0.8-1.1 0.9-1.1

| 5% 0.3-05 0.3-05 0305
O 74-B0 7.8-8.1 7.5-9.1
CO: 0.1-0.8 01-0.5 [ 0108 |

4533 Pure Coal Characteristics

On unil coal basis the seams in fhis area shows following variations in

their characler.
Components | Turra Purewa Bottom | Purewa Top |
VoM. 5 | 34.7-39.5 B2-4406 | 38.8-435
| CV K.Calkg | 7580-7920 7650-7925 | 7185-7460
Ce 80.0-82.B - TE.7-B2.4 79.1-81.8 ;
B 4.7-54 _4.7-53 4.6-5.2
N% ~16-1.8 1.4-1.7 1.4-1.7
| 5% 0.4-06 0.4-0.6 D408 |
O% | 103130 | 103144 11.0-17.0 | /
oF
2l 1 ..-” ‘i\n‘\\\h/ -----
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4534 Total Sulfur
Total sulfur on unit coal basis in Turra and Purewa Bottom Seam varies
hetween 0.4 to 0.6% where as thal in Purewa Top varies between 0.4 o
0.8%. ; ' '
4535 Ash Fusion Characteristics 1 .. _
Ash fusion Turra Purawa Batiern Furawa Top
[ temperature Ex Exal. Ex Excl. Ex Excl.
i band | ==1m | band ==1m band ==1m
band band band
Softening 1340- 137%- | 1260 1370- 129&- 12560-
Temp "G 1450 1446 | 1398 1400 [ 13BD 1400
| Hemispharical | 1388. 1400- 1364- 1400 - 1352- 1365-
| Temp'C 1450 | 1450 | 1400 | =1400 | 1427 1450
4 526 HG o
Analysis naturs Turra rurawa Furgws lop
= = w j Bottemy' |
Ex band 5260 | 47-52 . 5G-5h
| Excl.>=1mband | 54-63 | . 55-67 5854 |
45237 Physico-mechanical Properties
Rocks of Bore hole number CMCH -17 falling In Bina Exlension Block has
been analyzed far physic-machanical properties of different rock  types.
The resull tabulated below:
[ o Density | COmpressive Tensile Shear
Rock type {Tfmaj:: strength strength Strengih
(Kaliem®) (Kalom®) Malem®)
Very coarse
Grained 2.035-2.368 | 44 24-13220 | 1363-21.40 12.84-13.27
=andstone
coarse Grained e ME R i :
4 : -253 ; 1 -351
SardslAne E.DTE_E.E} __.E;H.EE Eb. 29 r__l:fE 34_94 3.3:‘] 514
hedium
Grained | 2.033-2.267 | 24.79-166.1% 7.02-34.04 8.81-35.46
Sandstona - B = = =
Fine Grained - -
PR, 2.080-2 582 : _61.21-33. 78 8.38-41.31 16.11-32.97
Shale 1.625-2.324 | 114.88-270.12 | 24 46-46.28 2431
Carb. Shale 1.473-1.936 404,05 43.84-50.18 15,03
Sl 1.150-1.455 | 318.06 34 86-36.36 | 12542564
B - — L - L
e e —
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Angle of Internal Friction and Cohesion for Overburden Rocks vary fram
6" to 46.5" and 12-27 kglcm® respectively. Whereas those of coalishaly
coal varies between 18-33" and 50-80 I-;.!;|.f1:‘-:1'|2 respectively.

4.6 RESERVES

MWet reserve available in the area concerned from the thres seams thETl'l_Er

is as givan below

Chandala Block - 23524 Mt
Ruhela block - 44 88 M
Marrak Block - 13.25 M
Tipa-Jharia Block . 215 M
TOTAL - 36B8.51 Mt

Resarve shown against Tipa-.]haria block and Ruhela block are tentative

az explaration in these blocks s vyl to be complated

4.7 RECOMMENDATIONS

Five to Six hore holes should be drilled in the Tipa-Jharia part of the
Project for assessment of physical characteristics, exact deciphering of
spatial disposition and qualty of coal seams more precisely. This will
invalve approximately 1500 m u::’r drilling metzrage.
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CHAPTER-V

MINE BOUNDARY, RESERVES AND MINE LIFE

INTRODUCTION

The present Bina Extension Project [E.Gllj Mtpa) and Kakn Project {3.00
Mtpa) are working in the Southern and northern part of Chandela block
respectively which is located in the north castern part of Moher Sub-Basin
al Singrauli Coalfield.

The proposed Bina-Kakri amalgamation project comprises  mainly
Chandelz black, & part of Tipa-Jharta block in dip side and in south swe a

small part of Hunhela and Marrak block

The area 15 situated on the eastern fringe of Moher plateau. The plat=au
top is more or less flab with gentle slops lowards west and south and steap
escarpment in the east The altitude wanes from300m, at the base of
escarpment, to over 400m on the plateau. The project area falls mainly in
Singrauli district of MP and in Sonebhadra district of UF,

Three coal seams viz. Purswa Top, Purewa Bottom & Turra seams in
descending order are propossd lo be mined. The average effeclve
thickness, of the seams excluding bands of more than one meter in
thickness, is $.42m for Purewa t-:r[:u. B.27m for Purewa Bottorn and 15.42m

far Turra seam.

Cpal seams have a general dip of about 2" towards north and north-west.
A gradual steepening of dip to about 8-10° iz observed in the north-sastern
part of the area.

it i
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52 PIT FORMULATION STRATEGY

The proposead pit has been formulated based on following considerations:

it The central entry of existing Bina Extension Ming alang the fioor of

Turra seam will continue to exist as central entry of proposed mine.

it In the north-eastern part of existing Kakn mine the seam gradient
has increased fo 8-30° iue pait of the mine is not suitable for
dragline mining.  As such the flatter suitable for dragline mining has
bean considered for amalgamation with adjacenl Bina Extension
Mine.

1, The length of flank on ether sids of central entry has bsen
considered in deciding the extent in south side in Ruhela bleck and

alao fowards the north sids in Kakri Mins

v}l In the dip side lhe exient of pit has been considered based upon
alignment of dragline cut and a cut-off ratio of 1:8 of coal to OB
which correspand to @ maximum depth of 285m and would provide
sufficient reserve for project life of 25 years with the increased

target capacity. ,

W) Further a safe distance from Tipa-Jharia dam in north-wesl part has
also been cansiderad in limiting the extent of proposed pit.

) The dip side area (Tipa-Jhana block) has not yat been explored in

Wi
detail.
: "' :.'I_I
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MINE BOLINDARIES

The mine boundaries of the proposed mining block have been fiked as
follows:

Il Eastern Boundary: The eastern boundary i.e. the rise side has bean

fixed considering the working limit of the Bina Opencast Mine
{4.50Mtpa);

i) Western Boundary: The western boundary has been fixed considering

the alignrmen! of cut, drainage of water towards central sump and
sufficient reserve for project life of 25 vears

iy MNorthern Boundary: The norhern boundary has bzen  fixed

considering the alignment of draghine cut length of flank and suitable
e =z

gradient of the seam;

el S

i) Southern Boundary. The southern boundary has been fixed
considering alignment of dragline cut, length of flank about 100m inside
Ruhela block,

A part of Tipa-Jharia hlack has besn considered in proposed block.  This
block lies maiiiy in the western side. A small part of remaining Chandela
block also forms the norh-western comer. Ruhela block lies in the south

side. The block-wise distribution of the proposed mining block has been
given vide Plate Mo, MIN-18

‘a
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o4 MINEABLE RESERVES

As the seams are free from faults or any other majar geaalogical
disturbances. total geological loss of only 5% has been considered. This
loss leads to & net geological reserve of 368.51 Mt of coal in the proposad
mining Block. In computation of mineahle reserves, futther losses due Lo
mining operations have been cansidered which are given as under

i} Atihe surface of contact of coal seaim with rockbody:
iy Due to feft out cna! in every dragline cul;

i} Due ts blasting, loading and transportabon of coal.

Altogether a total of 5% further loss has been taken into account of above
mining losses from the net geclogical reserves to arrive at the mineable

[ESENas

A tolal of 114.36 M1 (approx.) of net geological reserve has been blocked
in the batter due to high depth of the mine which shall be subsaguantly
mined while further developmenl of the mina in the dip side and alsc

barrier mining when planned with Krishnashila mine in the south side.

The seam-wise break-up of coal reserves considered in the PR of Bina-

Kakr Amalgamation project is given in the table below:

Table No. 5.1
' Name of seam |  Area Thickness | Geological | Mineable
considered | wvariation Resarve resene
L (Ha) (m) (M) (Y
Turra B2 12-18 185.08 121.40
| Purewa Bottem | 788 612 11852 |- 79.33
Purewa Top - 713 4-7 67.80 40.72
Total 2366 368.51 24145 |
s L = £ “""Ir"" - = il--‘1
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Table Mo, 5.2

The break-up of coal reserves mine-wise and block-wise is given in the

stripping ratic is given in the table below:

Table No.5.3

Mame of SO

Specific | Volume
sravity aof OB
{t'cum) {Mm3)

The seam-wise reservs, specific gravity, volume, of OB and average

Stripping |
Ratio |

Turra

1.69 .

Purawa Bottom

107 1395.38

(PurewaTop | 158

Lmaty |

5,78

the proposed mining block have not been explored in detail

© 5036066006000 00600F0IETTOCETTEECOEEOCET
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Section-wise & sector-wise mineable reserves: The mine has been
divided in two sections along strike viz. south =ection and narth section.
Further each section has been divided into five sectors, The mineable coal
reserves, volume of overburden and in-seam bands have been calculated
for each sector, Volurne of overburden has been computed by both cross-
section methad and by iso-depth method, The part of Ruhela Block in the
s_nutharn part and the par of Tipa-Jharia Block included in the dip side of

— ——

S

Mama 6 Geaolegical | Mineable
block Mame of mine Reserve resenve
- (M) (My) |
_Bina Extn. QCP 114.33 110.88 |
 Kakri OCP 12.27 506 |
| Boundary between 15.89 itad |
Chandela | Bina Extn.& Kakei OCP
| Part af remaining 9264 | GBHE3
B | Chandela : .
Ruhelafpart] | 44 88 1655 |
Tipa-Jharia | 75.15 Joes |
(part) .
Marrakipari) 1326 | 226
Total 368.51 | 24145
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The coal seams for these pars of the area have been extrapolated fram
ihe Chandela Block data. The surface contours of the dip side area have
been taken from the Toposheel of the area. The details have been given in
the table below:

Table Mo 5.4

South Sectian
Particulfar | Seam | Sector-1 | Sector2 | Secter3 | Sector-# | Sector5 | Total
i | Turra 871 | 1103 1143 1149 | 20689 | 6451
| Purewa gis | Tiz | 788 g23 15at | 2659
Gnél oattam .
?”'Ewa 3.40 4,57 388 428 635 | 2248
op _ ;
Tatal o BE 97 78 2334 25 00 4765 | 133168
Belweon o
Tusra & 2708 2505 2 £ 24 35 £7 R | 16747
FEB
Beiween e : o 4 R <5 1R
o 2499 38,53 ad L ]
5y eBapr L B P e e
|l EL) ey 7657 E1.67 ax 7o | 11151 | 4277
SEam ) ;
| Inseam 2 a5 342 3,38 3.55 B.04 19,23
band _ _
Total 12971 | 12906 | 13453 | 14604 | 29329 | T46463
[ SR | 6.13 568 | 671 506 5 40 5 58
Table Mo.&.5
Marth Section "
Particular Seam | Seclor-1 Sector-2 | Seclar-3 Secior-4 Sector-5 _Tﬁt5|
[ Tura. | 5.43 12,10 1010 1145 | 1801 | 56.79
Purewa 4o | * 704 | Bo04 gor | Bsg | 3274
C ol Bottom =
?”’E“r” 377 3 38 3.92 4.24 466 | 1824
ap : = = —
Total 1205 | 2252 | 2006 | 2258 | anse [107.77
Belwaan
| Tura & 981 23,04 21.15 20,58 T4 128.02
PE
Between | yoon | 23g2 | 22.71 2766 | 33.02 |129.51
op | PB&PT ;
Abave 1 | 10032 | 93.05 | 376.04
PT Seam J8.28 I?:E.T"_n" TEE _ .
nseam | 1gs | 314 | 284 | 318 | 435 | 1518
an "
Tatal 65 96 12187 1_2_5.32 160.74 174,85 | 648.7%
SR 5.47 541 E}.Eli T2 | 5'{2 5.07
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Table No.5.6
Total mine
[Paricular | Seam | Sector1 [ Ssctor2 | Seclor3 [ Sector 4 | Sectar 5 [ Total
| Turra 14.84 2316 21.503 22.94 38.590 121.40
Purewa 11.00 1416 14.02 16.15 2d.00 7933
Ceal Boitor : : _
Purawa 6.07 7.55 7.8 B.40 10.31 40,72
Tap
(Total | 31.01 45.30 4345 | 4758 7321 | 24145
Hetwaan 3779 43.09 47.81 58.84 101.97 29540
Turra & i '
“Batween | 42.07 57 64 44 62 51.19 7125 | 26167
PBEPT i .
2B Above 10328 14275 16018 192,03 | 204.58 | a03.87
PT | |
| saam | === e |
inseam 452 g .56 a.23 BT 10,35 441 |
pand | ————— ]
| ... [Tetal | A8767 | P50.83 | 7oags | a0dvE | 38 ds | 1395.38 |
| —sm | | G&BE | 584 | 236 651 530 | 578 |
6.5 The section-wise, sector-wise and seam-wise break-up of the grade of the

ahove resanve is given in table No5.7 below

) - &
“Iob No 610886 Chamers, :—Es g /_ = ﬂqn}ﬂ.m:xL:.H:.ﬁl
gt _ cﬁh f;;u',-;:-hq'.
GENERAL MA AGER Er T Ao B
BIMA PROJECT



galii,l gy

Zrob | coel |DFLZL| Z66 | SE'EZ | 4978 | LGB | 8Ol _ S5ZZ | oL@ | teve | Egic | 964 | L'k | D2'EZ | BOO T aoel | sewl | 1oLl
ooo | e6E | 00D 0 LkD 0 0 T4 o oo [ 820 0 ooo | 000 o ooo | obo | 000 gy ]
peg) | boee | Lzl | e9% | DywL | B¥L | [EF | LER 0. | ope | egz | zoz | swe | #e3 | oL | 000 | 5¥L | OO0 =|
o1z | toer |Geves | zew | oos | seze | gev | Evm | seEe | sev | EEG | LS | DEQ [ EVLE pssl | sl | err | SEVL 3
[ oEg | 2£L | O0D 0 vl 0 o Bkn _ a ) o 1 O 757 BE'E | Bo's | 000 d
. . — 3NN WLOL
vE gL | PL2ZE | BL95 | GOt | M99 [6siL [ zEw | 6D _-..L..m..E. Zov [ 509 | ovor | BeE | sof [ Lber | Bz | st'e | w19 | IEIOI
gen | B20 | 000 _ A 500 . SR
s&'t | oze | &¥'E | 11D | EL | B¥L _ zed | oKl Z60 |- 290 A ! 080 |
| BEOL SEer | 0LGS ESE LE'g 4=t oot G Sell DEE LES gL ot guk LT LL'EL gLE GGE FLG 3
oo | D6L | QDO zrl St B o | 2 a
: ] ; NOILDAS HLHON
a¥'ZZ | BSOF | LA'YD | Ze'g | GE'GL mm-_”_..._.mm.q Tvee Terit | 96 | 552 | crsr | Bom | 2bZ | Obel | tee | 989 | w6 [ 1104
oo | ofE | ooo LD | L2 Zz 'l | ©
55F) | LFB2 | ELG | #EE | L¥TL | s | 2rd PEE | LZL | TOT | eFL | AL | DIE ca0 4
G5 | oo® | 6BBS | ®L0 | EPE | 20T | ERU gvil | sl [Teso | s | 26T | 04w | BEL| HOO) 260 | LS 3
et | 785 | 000 200 _ e _ L&D gre | B80S g |
| e s e e e NGILD35 HiNas
5 T Bg [l [ id | Bd _lewn | ia | &4 [eani | Id [ B8d [ewnt | id | Bd [@nL | id [ 2d 1 BUtl § 0y
B0 | G-i0[3ag p-10]0a5 _ £-10ioeE Z-10]oas L-IOIISE _

10D

SRAJBEEN SHIRALIA AU JO SPRIET DSIM-LLIBSES OSIM-I008E

SR AGEL

=G -UCAD85
fedi oL 400 uonEeBEwry e -eug I wd




ﬂﬂﬂ##'llllllllliilllll#lll"'l*lllllillll’!

__CMPDI

56 TARGET QUTPUT AND MINELIFE

5.6.1 TARGET OUTPUT

5§11 MNormative Production: -Considenng the available mine able coal resemnve
witkin the proposed minefield, geo-mining characteristics  of the deposil,

deployment of HEMM, equipment iife and overall the demand of coal on

ML the normative prod

FE 17  Peak Production:

characiernslics such as s2am kn

jotinn darget hos heen fixed at 10,00 Mt per year.

The Projecl is  having yariaple  geo-mining

i=kness, paring and overburdzn thickness

atc. resulting into favorable canditions Tor 2t

during the course of mining,
achieved by enhancing the utiliza
equipments, working on cundays and heliday

guch increase in production would be
tion of existing machinsries and

s and by augmeanting

capacity through outsourcing.

There is & spurt in demand af coal o arder o cope Up

coal production of other mine of NCL, it is imperalive that

Bina-Kakri amalgam

The ming may 4
Infrastructures cab

ervironment management has also been made considering

production.

\/5,6.’(.'/ ' ZERO DATE: Bina-Kakri amalgamati:::-n project is an amalgamati

existing Bina Exien
considerad as Stag

Job Mo 610856

with flucluation in
production from

ation project is increased as and when reguired.

chisve the peak production level of 12.50 Mipa.

cater 12.50 Mipa production level and provisions for
the peak

an of

sion Proiect with Kakri project, the zero date has been
e-1l clearance of the PR by Competent Authority
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5.6. MINELIFE: Caonsidering the total mineable reserve of 241,45 Mt and rated

capacity of 10.00Mtpa, the break-up of mine life is given in table as under:

Table No.5.8

Sl No. | pariiculars Projaciyear | value
1 | Mineable reserve{Mt} 24145

2 Praduction build-up 1-3 3 years
3 Marmative production 4-24 21 years
- 4 | Tapering down period 25-26 2 years |
5 | Tolal 126 | Z6years-|

5.7 FUTURE EXPANSION POTENTIAL

Afier the detail exploration of Tipa-Jharia block and abandoning of Tioa

Jnana Dam, cansidering the econamic viability of working at high slripping

ratio, further expansion or exlension of praposad rhine may be considered

58 FURTHER EXFLORATION

The Ruhela Block, a part of which has besn included in the proposed

mining block is under exploration

Though there has been some

borehales in the boundary area as such fhe geo-mining conditions are

almost confirmed. The Tipa-Jharia Block which is in the dip side of

Chandela Block has teen identifisd as futurs exploration block, Hence,

the spatial dispasition and chemical charactenstics of the coal seams for

the part of the area are mostly extrapolated fram the Chandela Block data
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CHAPTER-VI

METHOD OF MINING

GENERAL

The irreplenishable deposits of fossil fuel require proper methodology for
successful exploitation with minimum less, Howevsr, the seleclion
batween underground and opencast methodology are based mainly an
economic and geo-mining criteria i.e. extenl of mineable drea, J.ols aof
coal and depith of coal szam (e incroping/oulcropping or occurs at

depth}, ther disposition, thickness range of seam, presence of gealagical

dislurbances, stripping ratio efc.  The other criteria for selecton af mining

method of the proposed block are as iollows

i) The occurrence of moderately thick coal seams e, Turra Ssam
(12-18m)} Purewa Top Seam (5-12m] and Purewa Bottom Seam (4-
Tm) leads 1o a stripping ratio of 5.78 m3/t in the enhire quamy arsa,

i) The average parting between Tura and Purewa Bollom szam

varies from 44m-56m. This makes suitable condition for proper

utilization of dragline;

i) The proposed project is an amalgamation of existing Bina exien,

OCP and kakri OCP.

The deposit is, therefore, proposad for mining by opencast method. The
selection of technology, equipments and layout for this project are based

on geo-mining conditions, assessed warkload and site conditions.
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6.2 GEO-MINING CHARACTERISTICS

The salient geo-mining n:harac.’rerlf-',tl::q of chandela block whlch forms the
majar par of proposed rrurung block are given below:

Table NoB.1
i Description Linit Valug
an e P -
1 Thickness fntal) of coal seam
Mame Unit Value
i} Purewa Top m 4-8
i) Purewa Bottom | m Bt
. [iiiy Turra m 14-21
2 | Thickness of bands {(»1m}
_Descrption _ Nos. [hickness (m)
| 1) Purewa Top 1 1.10-3.22
i) Purawa Bottom B (02 [ 1.00-355
i Tura__ 13 | 1457 8
| Thickness of Partings oW N
| Mame T Valus
i) Parting belwesn Turra and | m a4-56
| Purewa Bottom B
[ iy Parting between Purewa | m 33-46
| Bollom and Purewa Top |
| iii} Abaove Purewa Top m a5-158
4 | Mine floor gradient deg. 2-3
2 | Molume weight of coal
| Mame ; Uit Value
|} Purewa iap Um3 1.56
ify Purawa Bottom | Um3 1.57
i} Turra Umd 158
& Vaolume weight of OB tma | 2a8
f: Excavation n:.alegcur:.r of coal [ Cat, Cat-ll o 100%
Excavalion category of rock | Cat. Calt-l1l : 90%
1 CaklV o 10%
B Minzable Coal Reserve At 241.45
9 Total volume of overburden | Mm3_| 1385.38
10 | Stripping Ralio M3t | 578 ik
/
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CHAPTER-VI

METHOD OF MINING

GENERAL

The irreplenishable deposits of fossil fuel require proper methodalogy for
successful expioitation with minimum  loss. However, the selection
belwaen underground and opencast methodology are based mainly on
economic and geo-mining criteria Le. extznt of mineabls area, giwws of
coal and depth of coal seam (i.e. incroping/outcropping or occurs at

depth}, their disposition, thickness range of seam, presence of gealagical

disturbances, stripping ratio etc.  The other criteria for selection of mining

method of the proposed block arg as follows:

i The cccurrence of moderately thick coal seams ie. Jurra Seam

{12-18m) Purewa Top Seam (6-12m) and Purewa Bottom Seam (4-
7m) leads o a stripping ratio of 578 m34 in the antire guarry area;

i) The average parting belween Turra and Purewa Beliom seam

varies from 44m-56m.This makes suitable condition for proper

utilization of dragiine;
1) The proposed project is an amalgamation of existing Bina exten.
OCP and kakri ODCP,

The deposit is, therefore, propased for mining by apencasl mathod. The
selection of technology, equipments and layout for this project are based
on gea-mining conditions, assessed workload and site canditions.
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5.2.1 MINE PARAMETERS
The main mine parameters are given in the lable below:
Tahle No.6.2
gl : ' : South | Nerth
l“'ﬁ- PAkirs Uit 1 section | section
1 Maximum length of quarry along m 2416 3427
| turra floor (dip-rise) - R
| 2 Maximun wengin o1 quarry along m 4614 3518
surface (dip-rise] ==
| 3 | Maximum strike ‘of quamy along m 1510 1576
| [lurra floor P
4 | Maximum sirike of quarry alang m 1914 1845
- - .qlr ar-.e - - -
.5 | Maximum depth of excavation | m 293 297
o Haullng depth of coal m.__| 165 | 165
7 | Surface area along floor of quarry | Sg. Km | 840
B  Surace area along surface of | i
quarry | | Sq. Km 12.55
% | Mineable Coal Reserve ML 24145 |
10 Tutal volume of overb Lir{:len | Mm3 1395.38 |
11| Stripping Ratio M3t | 578 | .
§.2.2 CHOICE OF TECHNOLOGY
ir view of the following facts:
i) flat gradient of 2°-37 i coal seams;
i) parling of 44m-56m between Tura the bottom most mineable
seam and Purewa Bottom seam;
i} high wolume of materal handling e 10ME of coal and about
S0Mm3 of OB per year,
') existing system of dragline and shovel-dumper combination in
Bina Extension QCP,;
it is proposed to conlinue with existing combined system of mining by
Dragline and Shovel- Dumper -::u:nml:linatiﬂn/ ;
Job No 670886 CF et
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6.2.3 EQUIPMENT SELECTION

A combined system of mining by dragline and shavel-dumper combination
has been considersd most suitable for the project. Three options have

been considered as given below:

Option-1  © Departmental Variant with the existing Draglines

Optien-ll : Deparimental Variant with replacing 10m3/66mR Dragline
with 24m3/88mR Dragline o5 i

Optian-lll - Partial OB autsourcing i.e cutsourcing of the total OB
above Purewa Top Seam

Option-1Y  Parlial O8 cutsourcing i.e oulsourcing of the total OB
above Purewa Top Seam with replacing 10m3/86mR

Dragline with new 24m32/83mR Dragline

In all the above options, coal winning has been proposed 1o be done
departmentally. In selecting the typz, size and population of equipments
dug consideration has been given the existing equipments and practice,
annual workload calculated parting wise and saction wise in case of OB,
annial workload and presence of inseam bands in case of coal safely
consideration, ease of w::urkin'g, general lachnology cullure prevailing in

MNCL, project and equipment fife

6.2 4 Equipment for OBR
lon.Ogltion-I, the same draglines ie. two 10m3E5mRE draglines and two
2am3/BAmR draglines will continue, For remaining OB removal of the
parting between Turra and Purewa Bollomn Seam 10m3 Hyd. Shovel with
100 T dumper have been provided. For parling between Purewa Top and -
Furewa Bottom seam, 10m3 Elect. Rope shovel and 100 T dumper have

been provided ' N\
-
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For the OB above Purewa Top, 20m3 Rope Shovels and 190 T dumgpers

have been provided, 250 mm Drills have been provided for drilling in
averburden

In Option -Ii, the existing two 10770 draglines would be replacsd by two
new 24m3/88mAR dragline and will work above Turra seam. Fer drilling in
dragline bench, provision has been made for 311 mm drill,

In Option ~lll, the existing draglines will continue to woik apove l'urra
Seam. The haight of the dragline bench will depend upon annual coal
reguirement from turra seam and the capacity of dragfines, The CB above
dragline bench and up-te Purewa fop seam floar will be worked by 10m3
Electric Rope Shovels, 10m3 Hyd. Shovel and 1007 dumpers. The OB

removal above Furewa top seam will be outsourced

in Option-1V, as provided in Option-1l, the existing 2 nos. draghines will be
replaced by two nos, new 24m3amR dragline and will work above Turra
Seam. The drilling in dragline bench, a provision of 311 mm drill have
been made. For OB reﬁ‘mual between dragline bench and i:“urEv-'a Top
searmn, 10m3 Elect Rope Shovel, 10m3 Hyd, Shovel and 100 T dumpers
will continue as common i all the options. The OB removal above

Purewa Top seam shall be cuisourced.

625 Equipment for Coal Winning
For Turra seam bwo 8-10m3 electric/diesel hydraulic shovels have been
envisaged with 100 T dumpers. For Purewa seams 5.5m3 electric/ diesel
hydraulic backhoe shovels have been provided with 100 T dumpers.
Ripper Dozers have besn provided which may be used for removal of
inseam bands or by drilling/blasting. f.-"
Job Mo 10588 Chapiers, Page s B
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In all the four options 100T dumpers have been proposed in shovel-

dumper excavation from Turra seam upto Purawa Top seams.

.26 Requirement of HENMM
The total requirement of HEMM far all the proposed four opltions have
been given in the Table No 6.3
8.3 MINING SYSTEME& SYSTEM PARAMETERS
The elements of mining sysiem have been determinad in accordance with
the parameaters of excavation and transpan equipment and 1he parametars
of drilling and blasting
The hamght of main bench aver Turra seam excavated by dragline will vary
according to the regurement of ¢oal exposure from Turra seam. The
dragline cut width is adopted as 7Om. The slope of draglne bench has
besn proposead as 70°
The OB above dragline bench and uplo Purewa Top floor will be
excavated by 10m3 Hyd. Shovel 10m3 Rope Shovels and 100 T
dumpers. ’
The OB above Purewa Top seam will be excavated by 20m3 Rope Shovel
with 190 T dumpers. |n outsourcing option {Option-Il1 & IV}, the OB abave
Purewa Top seam shall be excavaled by outsaurcing.
S R gt
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Table Ne,&,2

Bina-Hakri Amalgamation OCP (10 Mipa)
Requirement of HEMM

CrARDI

v

&l . Existing as PR .
i HEMM :- SIEEICAP, i @l Provn.[6.01| Option:| | Optian-| | Dptiondll| Optian-Iv
1.03.d00 __ Mipai I

T [, P 1 '

| Dragling I 2amIAEmA 2 Z b 4 2 4

2 |Dragling 10m3GEmR 2 ¥ 7 z

3 |Electriz roae shovel 2Dml o a

4 [Elaciric rops shove 10 m3 q 4 5 4 5 4

5 |Hydrauic shavel [Elec Teasal) 10 mt | i 2 3 2 2

6 |Raar Dumaes 183T 1] Gl

T |8asr Mympar 10AT 14 1] Bl ] Ly |

8 [Resr Dumpar 85T 20 48

5 |Dril 3t mm | i 4

W (Dl 280 mm 17 d 27 23 14 11

11 |[Dazer TFOHP . 5 B .

'12_[Dazer S 417 SO S O Rl 78 5|

. Coal Winning K

i ;H-.--:'a--lc Shaywal TElec /Dinsai) B-10m3 3 . 2 ) s !

2. |Hydtauvac B'hoe (Eles /Diasal) 4 5055 md 3 4 & I q d 4

4 |Rear Dumper 1501 28 28 2B 28

4 |Raar Dumger CE| = 7 7 =

£ |Gril 1E2mm 3 B i 7 7 3 |

[ I-nnmr wibn npper A1 HP 4 5 5 i

¥ |Dozear AIAHEP 4 4 =] | & ] -]

8 |FE Lodar 5 _74i5.1 1 1 )

oo |Comman i )

: |Grader 260 1HP : 2 i 5 [4] 4

3 |rader 145 4P 1 - )

1 | Crane {Hydsalic) TRT 1 i {

& |Crana |Hydraalic) 3E0T i ? 2 ? ey

4 |Crara {Pick ard Sarry) 10T & 4 4 - 4 4 E‘T‘
6§ |Dhesel Backhon 2.5mi 2 1 1 2 2 { 0 -
7 |FE Ledar GBS 1 z ) ] 2 =) H
B [wneal Dozer 0% HP 2 I £ b 2 2 . I—,’:EE%V 8
§ |Hyd. Shaval 12 ms a 7 2 2 " SR i (! | E
0. |[Reclamation = I i § -5
1 [kva Shovel 25m3 | 1 1 1 1 g%
2 |Dazer 410 HF 2 i 5 ' & 4 i

3 |[Gradar a0 HP 2 2 4 4 3 3

4 ITipging fruck 12T 5 L 5 E 5 h

5 |Waler Sprnklers 4 KL & G ;i EF..._

& |water Spnnklers _ 1 PRKL 4 B & o o Tt e FTH o e | k] _ \ '

= i, e
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CMPDI

The systemn paramelers as above have baen tabulated and given in the
table below

Table Na.6 4

Si. . i : Owerburden | Coal

_No. Particutars | Unit PR dline [ Shovel |
1 Bench | Height | m 37-47 15-18 10-15

2 | Working Bench Width m _'.-’IIII 5560 | 45
3 | Men-working bench width | m 70 | 35-40 25

4 |Benchsiope Deg. | 70 70 80

_5__ BlastHaoledia = mm | ?_-_*El{?ﬁ[l 250 160
i incination of Borehales | nclined | Vetlical | Verdicai

The above mining syster and system parameters have been proposed for

departmiental option .2 Ophon-l and OpYian-ll For outsourcing of OB as
proposed in Option-ill & 1Y, the mining systemn parametsrs will depend

upon the size and ype of equipmant deployed by the outsourcing agency
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CHAPTER-VII

MINING & DUMPING STRATEGY

i CONSTRAINTS ON MINE DEVELOPMENT
The Bina-Kakn Amalgamation QCP is an amalgamation of existing Bina
Extension OCP and a part nf Kakri OCP. However, following surace
constrainls will have to be tackled during implementation of theproject.
¥ High stripping area crealing difficully n OB accommodation
il Sharage of land far extarnal dumping

i The expansion arsa from the existing mines is under forest cover,

i) Shortage of land for extension of warkshop and other infrastructure

facititizs

7.1 MINING STRATEGY/SEQUENGE

In the proposed project, Bina Extension OCP will be the central part of the
mine. In the nothern flank, the boundary between Bina Extension & Kakn
OCPs and a part of Kakr OCP has besn included to give sufiicient slrike
length. Similarly in the southermn flank, a part of the Ruhela Block has been
includad 1o give sufficient strike length and to maintain the alignment of

dragline cut,

Job Mo B10886
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Sequence of Mining

The existing Bina Extension OCP js presently being worked in fwo
sections namely North and South wilh the use of one central haul road
Fhe proposed mine will continue in the same manner with the use of same
central haul road. The Morth section wil be in advance to the South
section to serve as sump in the central part. A mid-entry in fhe noerthern
part may be formed as per the reguiremanl lo prevent the difficulty during
mansoon.

OB Remowval

The main bench over the Turra Seam will be excavated by draglines
warking in vertical tandem  The height of the bench will depend on the
requirement of coal exposure from the Turrs seam. The existing set of
10M3GEmR and 24m3/B8mR s sufficient for the exposure of coal
requirement as per calendar programme Howaver, ths existing

10m3/B8mR dragiine has completed the scheduled lif= and it was

proposed in_the Planning Committes meeting 1o replace it by new

2amBEmMR draglines. Option-1l & Option-IV has besn formulated with all

four 24m3/8BmR draglines, However, due 1o the limitation of dump height
imposad by DGMS, the draglines in this aption will be under ulilized in

last phase aof the mine,

e

The OB above dragline bench up to floar of Purewa Top s=zam will be
excavated by 10m3 Hyd Shovel, 10m3 Elect Rope Shovel with 100 T
aqumpers. The OB above Purews Top seam will be excavated by 20m3
Elect, Rope Shovel with 180 T dumpers in departmental cptions of | & |1,

In outsourcing Optians of 1l & IV, the enlire OB removal above FPurewa
Top seam is proposed to be oulsourced

/)
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713 Coal Froduction

The Turra seam coal will be mined by 8-10m3 Hyd. Shovel with 100 T
gumpers.  The Purewa seams will be mined by 5.5m3 Hyd. Shovel
(Backhae) with 100 T dumpers. The Turra seam coal will be transported
to the receiving pil while the Purewa seams coal will be dumped in Coal

Stock Yard in both the flanks. It will then be ransporied lo the receiving
pit by fippers.

Ihe inseam band will be taken sither by Ripper Dozer or by Drilling

Blasting depending upon its thicknass.

‘4 Amalgamation of Quarries. The draghne cut of tha north section shall be
subisequently increased entering into the boundary area and then par of
the Kakri mine as proposed in the Plan A ardificial barrier shall be
maintained between the workings of Norh Sectinn of the proposad mine_
E;E__I'EELD.EH af the Kakri mine. To faciitate the increase in length of
dragline cul, bench height of the dragline bench should ‘be suitably

reduced to maintain the dumg prafile,

o8 Transportation Lead

For OB removal, peak dumpsr provision in the PR has been made for an
eslimated fransport average lead of 3.5 Km. For coal of Turra Seam,
dumper posilion has been made for estimaled lead of 4.5 Km whereas for
Furewa ssams dLﬂpEr provision has been made for an estimated lead _{:!_

ey

3.5 Km.
). _
b
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A6 Dragline Balancing Diagram

in Option-1 and Option-110, a s&t of one 10m3/E5mR and one 24m3/88mR
will be deployed in each section in vertical tandem. The 10mIBEMR
dragline will be deployed in the top dig only. For its remaining small
capacity it may nol be brought to lower bench due 1o ils poor health, As
such In some of the balancing combination its total capacity Tnay nol be
fully utifized. In Option-1l & IV, a set of two 24m3/8BmR draglines will be
deployed in verical tandem, The dragline at Upper Bench shall 1ake the
top dig and also come o the main bench and take the part of the key-cut
dump height by dragline may be planned after obtaining necessary
permission from the concerned autharities. & coal nb of anly 9.5m height
agamnst sguil heap has besn left This leads to an additicnal re-handhng

bul better recovery of coal from conservation point of view

The draghne productivity, re-handiing alongwith coal exposure for different

combpination of bench height has bean oiven in the {able below

Far 10mAEEmE and 24m3/88mR dragline combination

" Bench | Annual Coal | Dragline Re-hand- _-f‘:-“c.age | Method |
Height | Exposure | productivity fing Fe- | of
Lo dmy p o (MB ] L (Mm3) (Mm3) | handling | work
Hery VI L - o - - e i L
38(13+26) | 269 | 404 131 | 2448
40i3+ey) | 246 | 388 1.35 2290 -
42(14128) 235 | 38 139 | 2627 | oo
(42(12+30) | 220 | 364 1.41 27.92
Fdditdealy. | @Al | A 1.44 27.58
|47 (14+33) | 185 | 382 150 | 29.30 |
IJII..
= ) S B - il : e
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For both 24m3/88mR draglines combinalion

[ Bench |AnnualCoal| ODragline | Re- % Melhod
Height (m) Exposure | productivity | handling Fe- of work

(ML) Mm3) | (Mm3) | handing | |

47(14+33) 2.97 5.52 2.28 2923 | vartical
o0i19+33) 2.76 .46 2.34 30 tandem

55 [(17+38) | 247 | 539 2.41 30,90 |

The dragline balancing diagrams prepared for the above combination has
been given vide Plate Mo MIN-13 & MIN-14

Dumping Strategy

The overburden framm the dragline will be side-cast in the de-coaled floor of
Turra seam, The OB from the upper benches being handled by Shovel
dumper sysiem 13 proposed to be dumped inlernaly over the dragline cast
spail  The final stage dump plan [Plate No.MIN-17) shows that there is a
shortage of dumping space for 131.44 Mm32 of overburden in the pit

internally

Dumping Arrangemeant

The proposed dragline dumping has been limited as per the present
permission being granted by the DGMS, Shovel-Dumper spail dumps will
be formed in benches of 30m _and 51qpe of individual dump bench will be

37" (equal to angle of repose of OB materizl). The width of berm between

[ TR

two adjacent benches will be 41[_]:11 Chverall slope of dump warks out o

EB_"_ Top soil will be stackad sepératelj,-' which will be used up far
spreading over the completed OB dumps by the end of project life. For the
formation of dumps and leveling of dumps 770 HF dozers have bean
envisaged
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718 Capacity of Dump

5l ; ! Dumg Capacity (Mm3}
N Patictlars South | Noh | Tolal
1 | EXISTING DUMP o =
| A) External Dump ' 5 e T
B) | internal Dump 10000 | 15580 | 25580
Total 10000 | 15590 | 33080 |
Z | PROPOSED DUMP — INTERNAL DUMP - S|
il South ~ North Total
1| Upto Dite Heap | 345.13 | Upto Dile Heap | 300.93 B46.08
| 2|  Upto 210m 15.34 |  Upto 210m i2.91 28.25
3|  Upto 240m 24.98 Upta 240m 26,87 | 5186
4| Upto 270m T7AT | Upto270m | 6895 | 14642
51 Upto300m 121.30 Upto 300m 8532 | 20662
B Upto330m 11017 | Uplo330m | 6813 17930 |
7| Usto360m | 9576 | Uplo380m | 6443 | 150G
8| Upto39m | 7884  Upto3dSO0m | 4060 | 11944
9| Uptod20m | 61.07 [ Upto420m 2795 | 8602 |
~ 0! Uptod50m | 43.11 | Uplo450m | 17.08 | 8019
_ 11 Uplo 480m 25.48 Upto 480m | - 2648 |
12 | Upto 510m 458 Uplo510m | - | 489
i__ Total | 100434  Total | 70417 [170851]

Mote: The proposed dump is having a shortage fer 13144 Mmd of OB

This will bz finally adjusted after closure of Kakn OCF
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CHAPTER-VIII
MINING SCHEDULE & EQUIPMENT PHASING
8.0 DESIGN CRITERIA
8.1 The design crileria adopted for mining operations of Bina-Kakri

Amalgamation OCF (10 Mipa) are as follows:

i Mo, of Annual Working Days - 330
i) No. of Daily Shifts - 3 for Coal & OB
i} Curation of Shift hours -8

Fhe mine 15 to be worked on above three shifis per day. 7 days per week

and 330 days per annum schedula,

82 ANNUAL PRODUCTIVITY OF EXCAVATORS

Annual productivity of excavators is based on the following considerations

apart from the above design critaria:

a) Excavation Category
i. OB - - 00% Cat-1l & 10% Cat-\VI
ii. Coal = 100% Cat-1il
P b} Material Density’ :
i Dwerburden - 2. 350m3
. Coal
1. Turra Seam - 1.58 tUm3
2. Purewa Bottom Seam -1.57 tfm3
3. Purewa Top Seam - 1.56 t'm3
c) awell Factar:
~ i. OB -0.73 ]
i, Coal -0.74
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il Availability of Equiprnent
- Excavalor
. Dragline - 3%
i. Fape Shovel - BO%:
i, Hyd. Shovel - B0%
iv. Hear Dumper 120T - 2%
v, Rear Dumper. 1007 - BT %
2] Utilization of Equipment
1. Dragline - 3% -
ii. Rope Shovel 10m32 - 58%
ii. Rope Shovel 20m3 - 59%
v, Hyd. Shovel -61%
fi Fuavicis allowed for traveling, posgifioning etc.
i, Dragline - .80
i Rope Shovel - 0.80
il Hyd, Shovel - 085

The standard Annual productivity of Excavators based on the above

factors 15 given in the Lable below

Tabkla Mo 8 1

[ Sl Parizulars | Rock ; Excavation | Annual
[Mo.| | Type | Category |ProductiviyMma)
1 [ Dragling, 24m3/88mk = ;
| - B0” Swing | . I 4.10
- 120° Swing Overburden | ?g,_z g:::ll.!j ' 3.70
- 180° Swing ' 3,08
| 2 | Dragline, 10m3/85mR . ; |
i - 90° Swing i Pt 1.41
|=120" Swing | Overburden | Sooe Satl 5y
- 180° Swing ' .
3 | 20 m3 Elect [ e
Rope Snovel+ | Overburden | 1930’:" g:::;ﬂ 4 45
180 T Dumper "
4 | 10 m3 Elect.
£ Rope Shovel+ | Overburden 153:,?:" g:::li‘i-,!‘ 2:13
100 T Dumper " -
5 [ 10 m3 Hyd. |
Shovel + 100 T | Overburden | 2022 850 | 274
Dumper O | H X
6 [ 8.5 m3 Hyd.
Shovel + 100 T Coal 100% Cat-1i 256
Dumper
7 | 5.5 m3 Hyd ey
Shovel + 100 T Coal 100% Cat-lll 1.76
Cumper = . — -
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The standard Annual productivity of Dumpers for different lead based on

the above factors is given in the table below:

Table Ma.B.2

31, | Reck | Dumper Productvity (Mm3) — Lead (Km} |
Np;| Shovs) Bumper | yope 300 | 3.50 | 400 4 50)
1 | 20m3 ER 86T 05831 | 05434 | 05070 | 04709
2 [10m3ER | 1007 | OB | 02495 | 02306 | 0.2152 | 01998
3 [10m3Hyd | 1067 0.9885 | 02639 | 02461 | 02281 |
4 |95m3Hyd | 1007 | [ 0.3194 | D.2948 | 0.0753/| 02556
% 195 o L O S (- ] :
> gﬁaﬂyﬂj Hiyd | 103 Coal | 52541 | 02353 | 02283 | 0208
8.3 CALENDAR PROGRAMME OF EXCAVATION
831 Target for Coal Production & OB removal (Year-wise)

Bina-Kakri Amalgamation OCP has bean olanneg for a targetes capacity
of 10 Mipa. The break-up of section-wise, year-wise, seam-wise coal
production and parting-wize OB excavation for different options are given
in Table No.8.3 to Table No 8.6

53z Matural OB

Fhe volume of OB excavation has been adjusted with the consideration of
equipment deployment, its wlilization and minimization of advance
stripping. uniformity of workload in the asove calendar programme of
excavalion. The natural mlhme aof OB above Purewa Top Seam for

Qplion-lil 1e. Partial OB outsourcing has bzen given in the Table No.8 7.

B4 EQUIPMENT SCHEDULE

The requirement of HEMM e.g. shovel, dumpers, drills elc. have been
estmated as per the annual productivity based on the adopted design
criteria and workipad determined by the calendar programme given in the
tables above. The yeariwis€ population of different HEMM for he
corresponding production for all the three options is given in the Table
Nos.8 8 to Table Mo 811 7"/{;
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B.5 DRILLING & BLASTING OPERATION
5 Category of rack for drilling and type of Drilling rigs

Based upon the physico-mechanical properiies of coal and OB rocks, the
drilling category has been assumed as VIl for coal and ¥ for Overburden
RBH Drillz of 311 mm dia are proposed for drilling in main dragline bench
in Option-li. For all other OB benches in all the options 250 mm drills have
been provided. For coal benches 160 mm drills have been provided,

5.2 Elements of Drilling & Blasting
The elemants of drilling and blasling would be decided during the actual
course of mining operation Mowever, based on available datz from
existing minas of NCL 115 proposed that far 217 mm drifls the busdan and
spacing patlerm would be 10mx11m for dragline bench and for shovel
benches of the height 15-18m it would be 8mx10m. Far coal benches,
drilling pattern of Bmx8m for Turra seam and patlarn of Tm=7m for Purewa
SEAMS are proposed,

Job Mo. 5105885 Chapter-E, Page-4

Gy £
- A k£
" BINA PROJECT s,




._.]ﬂ_ﬁllIII.I.IIIIIIIII!IIIIII..IqIHINIIIl_I..Ii.!u

=]

Takle MuH.5

Bina-¥aks Amalgamatian QSR (10 Mepa)

CALENDAR FROGRAMME OF EXCAVATION [OFTION-I)

A0UTH SELTTN

— - - =
H-:H_...I % b vz [T m | e e ] et | s iee] e | onmi et [ Frow] zem | e | | noae] ai] Bae] s ] s WA _,._.I
L |eman PRODUCTION (v o =

| ._..u..n_. L 140 | AED | EED | EED u,u_"_. se0 | S0 | Gap | sep [ sEa | ss2 | sEe _5.50 | wEB | seo | o551 | 558 | g P.._"_ 552 | IO | S84 | SK3 LT FXT _l_uu.....m._

CPaEws 1w G | oax | oes | 0w | 08 |l [ a0 |Taam | Tiee | 048 | oim |01 | o4k | wsn | 9% | nis | om |66 | ez | ne | 55 | Ew el aerl e | st

< FURENE DOTTON L | osat [ 4ae | 1B | 18 | 1n var | oage | am | qae 1E (-vBd | ovas | oo | oroa | Fon L o20) | 202 | s | e | sas | wma | vwme | 1we | 1es | omr | 5

+ TLAZA SEAM i I a7 5 al 185 | rEn | Tes | Fen | pda _ - NI R LT - Y A ) U I I B o O B T 188 | FEA | daF | XE0 | 2o e | ZAR | 1310] B
Ero T oF DR ; ’ : . . 1
TOTAL 1811 | 1570 [ 2038 | 3ens | 3ows [ 3uma | saon [ o | fras | sies | 3194 2o | | Mg | orred | 2ema | anea | aven [ ones | aves | sand [ | vacar
{ TN DRAGLIME Bed | dbm [k | odgd | dod | ame | wcd | ace | ace | dus | 4 ACH | 209 | At | Aod | 408 | aon | sps | amd | 400 | 40| i 2 |
I SHIATL-CIMPER IN3@ | WEn | Gl | SR | Sraz | ana | s | A | wraa | ar e | s AR e | ez aron | 7ag | e | = | wzm | w2 i | o _ b e

D45 | 0eq | GEd ) v | oiw | ave | 075 [ 47 | ave | o Vil a7k | ofm | nTa | ogs | Sfo | usl | oo | oo | g _af | osn | 1as

|- HEARE THH W2y LT R ) 11 137 ki) L 1 111 bkl b L] i 141 131 1.8 £ 171 135! e O v 111 13] {2

ui,_[STRPPWG RATIGemIn | 424 | &m | T8 581 | amn | am | sa3 | eaq | sen | set | s 541 | 51 | der | so3 | 583 | koo | sn3 | moa | sos | ava | 6k | Gew _

:x..._._.:_ ﬂ_.n._.u..._:

si. | PamnCuLans E : . 5
— o P —— - Taakil
_ el 10z | izaal el giael e T e ] rranl raaal wen] mai] s wzr | area | swza | smand aaa | o | o] aaaa] seas] wmoat e |
CUAL PREDUTTION fir e ]
_ TLrAL joavs [ aeo [ aon | epo [ S0 [ 980 | won | &m0 | a0 | 420 ] 451 | ase | 450 ..m.."..._ 4%0 | dsn | &0 | 2% [ A0 [ amn | agn | 450 [ asa [ asa | 397 | Geo [aoie
e faee fendd bk | ool ooer | ooer ooy (oe?dfoas [ooan § ues | des [Taae [Tem [Towd [ oes [Tom | 08w | oae | oo |Luss | om | o | 04 | dns ez
| 104 tid 18| 14 141 141 ia 141 42 | 13s 1315 13 1S [f= 1] _ 18 198 145 1.3 t 3 1 16 T2 (BT R B R IR I IR T R |
| l-Tunnasrau 128 0 13F [ A7 ) 2ok | 240 | 243 | 247 ) par | 2m | 230 | 23 _ LI R et R G - R T O O T O O O A R o
0 WELUNE GF GRF M —=2
JECIE 1870 [ w370 [ ze 79 | 3767 [ avw [ aven | aron | gre | 3tw | aver | oo | o o7 | a2en | a7ed | 2797 Fares [ 3s7a | wavs [ 9670 | s | mius] 130 om | Gadon
[ _._.:.Jw._.n;.:__m 737 [ 207 |9 | 4vd | am | am | am | ded | G | am | am | e am | 98k | 2E0 | epd | oapd | and [ oopa | a4 [ dmd | doe | pm | Bere
| TR LB i 1280 | 1296 | 2003 | 3346 | 3330 | 2337 | 7 | B | ;i | ;e | g | paas 736 | 2t | zaas | zaze | aven | pm | 2ios | oem | oz | zes | ooen e
| 1 TLEEAM HaN 37 | &3 | 0% | OB | OF4 | nfa | o Or | oBs | DED | OGT | g nEa | 001 | 643 | s | DEs | 064 | ofa | ggd | oed | oor | a0 SRl
| FE AL G op | e%n | va | ven | e | vse | o126 | v [ van | voan | rm | sss LTI I N0 T I TN L T O
L p JRTREERG BATin mam g | 323 | ean | ein | 4o | aaw | eew | eaw | ean | & [ G0 | i el | seo [ G | GNT [ A3 | en [Bin | 57 | sz | mma | mar | baw | ooo | Bez
TOTAL [SOUTHERGNTII] Sk |
L | PARTICULARS rua’ _,._..vr-:.q iprrre . = b v |
Tl TErI T e R 2173 ] Faan] 3epa| 1454 | shwa] o : ! araz| aza sias | v anar | |
N (A T T 22 == : |
“ rofaL 807 | K00 | A03 | 4000 | 4000 | t0Ee | ieco [EEET o KD o | pco | doon | doi | 1083 | oao | nco | oo 1000 | 800 | 1003 | 4330 1 RTT | 2R4 | 41ad
| ‘FusEss TER 1 131 L7 | rTa | e | 18 | LIr .6 THY | 121 L] LT I B e B R T T AT 1dr | 141 14t 144 1l 1.2a | 0= | sz
| S PLMERS BT > 286 ) 2T | am) zm | 32| 343 e | an 172 ] a4 a1 bt [ - = e L (- T I - e puy | o
| _.__.._an..u__.._r_ lem | ave | sor | am | s | s | an w8 I 8 SR S O L e M G O et G R G I O I I T
N T = : .
(TOTAL 140 | 3143 | S50 | 5231 | 5346 | saad | &aas 21 | SO | ERR | RAa | saar | snan | osoen | seks | oeaen | aedw [Teaa7 | 5200 | edan | siaw | inew #3327 | na1 [aassae
OV COHAGLNE &0 _“__H_. Tan BT ] TEl 1R Tas il -] Faa Pl 1 .3 ...m. - R - | Tal1 B R L] M LR i 0 Ey A | 1A sn
| W ST L IMPER Fade | Jefa | oy B | 4047 | s3aC | mAA1 | 803D SUs paddw | DN | e | g A | S24% | x0dB | ENAE | 0P | =305 | 43mr | d3n0F | 4280 | gepd | daar | wan | resoe
Wu - 1 5 AR (LA KD S ] 0@ | o 1aF | 142 142 741 141 v Al 143 Pagi | =sdd| 3 tay ] 141 141 a3 7 4d T | 142 tad 1 da iea | i | odn | 34a
_ _.“".........._...._..E_:u..__ 14k | gea | 376 | 2ee | zar | 7er 1 267 | 280 | F&F | aGf | an duf | el | AT | g6 | 303 ) 26F | yex | Anr | pep | ez P T R
wu T T [T #1 | san | san | son | sad | ki aoa | san | ean | b | o | aan | wan | san [ wen | seh | 5| S | =3 | saa | kam | am | ew | 5

.__h Thipm & Pyga S

Q&zm_ﬂ}_. E}z GE
BINA PROJECT




W ARETHIH

Hirda-EHoan fmnigi e Ca 010

Table Nod.d

CALENDAR PROGAAMYT OF EXCAVATION 1QF TI0M-T

_L.l_l BRHNCULANS |5 =N : e s
Hil N ) I T ) T X ST T ] T T e e
| L [Eral FROGUGTIIH (v 2 ;i X
|107AL T 350 | 198 | apo [ sao [ ss0 | w60 | a0 | wsz | men | 66e | a3 | == | seo [
FLUAERA TCP cap [ os |ooes [ oar [oaes [ | ot wm] iee | 00r [ wm | o | os |
-FLATE BOTION i | rod [ase | v | aer | aw | am | s ava| v | e ves |
CTURARA EAM 147 | var | ves | am | Fon | zes | gso | ven | oo | s ] s _ Ten |
b |VEs UG OF 085 e -
_ TITM L T T Lanas | wiee | snws | aan | a0ss | vk [ avaa | zens
- N7 CHAGLTE amn | oagh | oe0e sy | 883 | RS | SEr | 2mr | mea | Ger | cim
=M SHOAEL. DU PER Wim 2 orasE | Rl | 2oes | opaed | 2man | T | p5es | ased | 2ans | mnad s
- SEAM TARG D48 | D5 ) OR | D79 | % | ofu | eFd | bR | o) ofu | ol oo
AEHENDLINER R | 15 | ns [ 209 | zon | a0 [ oem |zza | sk | zee | zem | 3ze | zoa
I |STAEFTIG AT ea) [ s2e [ %38 [ 76n [ ser [ am [ smi | Gea | con | sei | sai | 581 | sev | s
NI T BES 10 = =
u_“._,._,. PRETICULARE _ = Yas =i
R, - [ sz | was] aa] aas] mes] a7 ] o] 1aas] aem| weai ] sras] a1 5
L |COA. FRICUSEIDN Al . > 5
1a97AL 300 | d0 | d4os [ wa0 | asz | g0 | aka | 450 | 480 ] asn 43
I, TOR nea | oze | aar | 02 | gl | o=F | aar | EA7 | oer | oam MR
FURE#S BOFIOW 10 | oo | o33 | 4dT | oqav | ddr | oras | ovds | jeg | oqas i
B - TUHRE SEAM ) 13 | | rn vw | zer | par | pe | 2a | saa | aa e X o
1L |WOLUME OF GOE (Mmh
TGTAL 1ara | 4570 | davw | aver |z oo [ arai [ aveo | zren | mver | e | sear
<Y DRAGLRE DAV |2 | 336 | AE1 | e#D | ABD | 420 | £f0 | 4ok | aF4 | odra | dra
- N5 GHOREL-DUNMIFEH ek | vedm | xam | amod 4 2367 | 23k | et | zaee | sren | aag0 das: o I
- hGEAR Rl oar J nar | o0 | vey [ ood | oce | did | pas | oed | oped | oo nra
[FE T LT ) o8 | 088 | 13w | ros | sea | aea | e | ven | tea | 1w | e Zra |
U |STRIFFNG RATED sy L 435 | d33 |oaza | eow | &2 | a2e | a0 f 833 | ean | 6% | ees | aad | ean |
TATHAL |SCUTH & HOYTHI
L - | 3 Froardio
e 1...”._._._n=r_..n.. [ —...uu_m._ 3] 16 ]| mes] mir] 17.a8] @an] iemm] saoi o] E!.u....nm...__
Lo R0 PROGLE THIM (K1) i
TaTAL aoc | ams | oo .._.__.._.__ 1gue | oo ! 1w | wned ww [ Joon | soco ) wed | am ]
~ILIREWRA TER 7 | eEnf st | w7 [Tumz [ v | vew [ 0w | aed [aes Jorer | k1| 16 _
- PUREWS, BOITOM 2o | 2o | wes | aan | oaaec) sz oxsr lmaa | ana | am | oz | | oam |
[ TURRRBERY irs | g1a _ 1l | am _ 230 |90 59 | w0 | sw |ave | ien | iss | ade
[ [WoLsE oF 0BR e e — =
TITAL { a0 ] Az ] ean [ vang | ok T 5004 [ cuen | wamn | near | sans | G
BT CRROLINE GOG | BOE | =M | mem | wm4F | 042 | 1095 | W02 | 52n | 1o | g
BY GHE0VELDUMMER PAZA | pALE | aGhs Do | 4B20 | @79 | AR | ek | g4 | geta | dBin | ardn | asi; _
- B GEAM AN oas | oay | 2] vap | s | ovw foaaa [ | ovaz s v | e e |
S Ah UG M, Zak | zar|"3es | d03 | adn | W@ | am | 2\ | 421 | a7 | aga | cza | 43 |
RTEFNG RaTiE peon) 23| 521 | o | woa | osee | soa | ede [ awe | vow | ama | s | s .|......_
o
bt T et

AR

|
BityA ﬁmEmWW,Wm\|

Cume I Pagr i

CHPDI

| = BT
ey | wrw] mae] o] 0] | 3aa] anza ) waie [ 36aa [ anar |
. w - — ——
Ef2 7 &80 | 483 | =20 J &S0 | osap | 55D | AR | san | ss0 | EED 550 | 261 |16
J ad | OMonBa | DS | oer | onr | 048 |com [ owe | bRy | 0@z | usa | 234e _
; 2 ol o] el 1.4 L a5 b3 I 1t 158 Y 05 Uy | A
AP o#2a | AT [ usa | 263 | 204 | den | ozes | oaae | g | oom| cans |
1 ) 300 | v | zems | oavaa | 3pee | 3Pmd | 2red | TG | 2640 | 12a0 | MELE|
BEX| B8R | Am3 | Bz |omtz | nmr | Ao | BEx | anz | n=e
BoREGE | Daps | dnes ) 3kl omar | oavar | wsma | st | pias b oraa
o7e | 07 Loda | oeo | oo | oso | oso | ane | o | am
238 | 324 | 2i9 | 236 | zan | a3e | 3gw | zaa |z | a2m
ELTI BETTH EETTH 0 el T T T [ 5m [a77
= : 2
mar| o 2ea9] 7ma3a] w001 | nin] mmi] aasa] saan] e
450 | asd aB0 | 480 | 455 | asg 531 420 | A4S0 e
QA2 | upe | nes | 0%k | O0%F | o= | n2a _ nEa | of% | o
| tm | v | v | oemd | o | osm | s | v | oo
2e |owen | oeae | wed | aes | owes | mes | zes | 2nn | i
st | e zean | aon | 9 | oawre ] arn | z5ws | gavs | oawas ] 5233
14 | Ak | RER | oS4 | o5mR | BE2 | obr | sy | s53 | see | 47E
VEN P ELGS | 2172 | F1Ta | G006 | onde [ 19a7 | (a6 | 0ol | mes | s0m | 4165
a1 | aed Oad gha | o | DEs | Do | o v | oned nfd | O§F
sir | 2ol Jede | aee | o220 | 236 | F36 | 39k | 398 | om | wan | aon
Bar | Gin | &8 | e | gxo | EH | B7d | ama | s72 | a7y | wpr 12
Lol - 5 i T i
[ pnan | 2eev ] svan] snos| sena| gosy | wree | el = EFTT
uoo | 1gpa [ ioen [ o A | wooa | oo | snep [ iEeo | wmoc | mon
I 7B L} (1] 1M A LA | oral id1 141 141
3 | aar | mar | ade | aws | was | omss | amm| aon| oo
sz | Aon | ame | s | ame | sne ) mde | s | saa | sa | g
didz | sam | sees | s55e] Saar | saa | sasa | saau | S1am
o S R EET L BT BT R A T
4 AP0 | ATIRF | T8 | at40 | ELIT | dntA | D@ | Ao | 4351 | oaria
| 14 141 LE & i 4 Tdd | e b 1.9 144 i 44
| abi | A% | At asn | 434 | 468 | ama | 4t | ate | 1%
[ tue [ a5n [&w | gvu | Ass | 934 ] 53a | 5ae | tad | AW




AL A B B o B B BN B R AN B B B N B A N N N & &

-
i
TRk b B4
ERM ARG AALAL G | Rohe P 100 B3
vy seETan : Creros Fragraveie ol Pezastbon (Snde 15
e 1y Lizarater, = F = = I
| K FYLHNRAY LA FR I FA TR IR TR R _ 7] rera | s | v ST LR Z T u.._ ....H | mar] aran] T T T = E — ._ Turss
[ ] EEETR T E | wn]| woul ] el war _
| 1 DAL PRODUCTIDN |k . i . s 5 =
| TOTaL Ao ) oaoa §odor | Sk | sto | noo | sse ] sen [ nw Bin | nrnpomen | ouen ) sen | sea ] =sd | oean [ san TOREE [ 5t | Sea | e | 665 | e | 13ain
| | -ohewy Ioe g | o052 | oos | BEF | beb | i Las | 1w | vos | ol [ i uk | oapa) g ) et | off | owz | om3 | B2 | ome | 023 | nRF | man | 73n
- PLNRIVEA BOTTOMN 1.4 am 14 s oA 1M 1M 17 1.7 12E AF HH FaLS 20 34 EX ] 1 68 viE oL o19m i 6 1184 1.3 1B BT FIINes
| 1 = 147 EAT _ ..Ew.f«ﬂ | 364 R ] du1 168 183 5188 Tar s, e | aen]| 2:3 157 TED 24 _ 1Ay L4 765 gey | e 13 | By
[0 g o gon pwma i : |
[ l7oTaL 1571 | asaa | a0 [ e | qm] aim ] Mo | siee | aies] ] TR TN T T R S T T R T 8 TS TR |
" BY LirALIRE 360 | 3w | Ao | age [ AR | 408 | A0a | s08 | ama | 30 A | | TEEC A [ iR | dpa | 404 | spe | and EECAEREE]
Y SA20TL-DUMIER s Deet ) 138 | xaw | oz | Aes | Bes | e | P | rmo | tes | 7w B O - I B 3-T T T T T - T PR I B 19533
= U9 RaiTa B D S R Dura sarng) aa B2 o) | ez | e | ipal | w4z | 1e41 | d5aa | s ez opaga ) oea e | mest] s | oqsse | maa | s 120w | s | sen |
: - B SEAL TAND 046 | 28§ | 02 [ o2e | o7e | ote | ves | ore| o0 | om v | ova | o | oe o | oo | o | omo | om | g | oam | fan | e
o |AEHAROLINGM] ] 14 1% | i LETHN IRETH EE T Nl T O T tar b owE | oene D v | VS [ e | a1 | e Lo | o IR TR EFTHETET
L TR AT b Sra | a7 §oran ] ocar | san | =i | gar [Tewn [ man | e Sol-| AW | Grr | wa RGN | S | &es | am | 5es | am | A7z | b | 56|
PRUNTH SECTIDN : : = = - -|m
8t. FARTT_ANS I - — - — - = +r . — T
R ; S R TR |_ta-ma] sear] k[ rawe] e | 3w 2rsel seo | e EE da20 | | anaz | oA g | auw [ mm [2=2r
_ | oAl FRODUETION MR 2 12 S, z
Proay, Ao {3 | woo | wsp | o80T weo [ asn [455 [ aze | apn | amm | 4% ] Afd | 50 [ 450 | atd | a%a | 450 | am | e | am | 20 T 3w m s
FURERM, TOH" vl | e §oeas fogmd [ oad Iond looar | oa? | orr | pad | oes | om wbe | aba | o) | pse |08 | e | 8% | om | e | 0c | o T iaae
FUTIENM, BDTITO 104 1 1533 1a7 1ar EEH Tay 141 140 535 138 13 i .38 E3 14 .28 b 1M | 125 i [THT TR T Y
_ foTLmRA SEam L] i 3 rorn FRE Far PR 242 &7 ) 227 | 1 I Ik P ] 164 s IES Fas 2 bl 25 171 00 | G il
[ ® |viuvear oo ey = T : e [ = = = T I
O e YRR Inbh [ vaww f Aeee | daar | dxew | 229 | 23 (e ze e | aver | pren | SAET AT D aam ) 3221 | ihda | 2911 | asan | gFEa | eRaa [ sran ) 651 | Gioaa
| e ALILINE 2af b oar |z | aee | xee | wEw | o3es | ke | S | 3 | am 1m9 | 309 | R [TEps | Ana | a8 | 4D | 404 | dAns | 484 | 203 | ares
| | - SR EL CMPEH (D | e | 18 | oeod | woa | wod |oame |vese | oacd |ded | e | s 203 | oaus o et | oaps [ o404 | oana [Tqias | s | ana | ans Jasaas
{ _.u.__. SHUWIL-OUVEER | Obiurerig| Tin e | omaer | sSarc)esa | oras | ordar | ramm | oaer | caaa | o i 1287 | 1591 | 15645 | masa | 66D | e | smar | nen | owmeg | 12as| 7 _ M58
- 1H S AL e nar .u.._u. nRs i) D4 n....... il D Dild UL niEn 0% o s Lisded [ = e [Ty “ad 1 B asr i .I_m. ] _
_ |HERAuD yosElom | W] | s v ] v [ | e [ i | im 12 | L3 | 1M ] n | s | g [ am | var | im | s 1 =
LRI ST e [ 458 [aes [ wca | &m | am | 500 | 500 [ om | 3o [afi : aae A% | 53 | 3w | na) | Ges | 2 | sex | G@ | sex | am | [ EF
T2Tes ghORITH - MOITH) - gy = e
Ak | PERTICULARS s 1 : e = N - —
,E._ EREN T AT T T N AT BT LA T EIE | 23| sa] ] e | arm ] maa] M0 3031 | alm | 955 | an] win] | wa
_l_ |zane PrEC e IDR oy 5 = g b = e I
| TUTAL £ | am el L 9 R T R T ] e | | am _ v | onad | oS | ogh | oo | e | anea | wm | 1ooo | am uGo | 417 7al [aL) an
i WA Tap il vE | vsr | 9iG | a6 | wom | wer | 277 | e oA | ST BN EE T T T B T T E BT ETH T
| = UM EW T s e8| 0G| 2m | x| g | a2 | a0 | 3| an | am L] _ 341 | 341 | 3dp |2 REE | xas | ams LU I - T I S O TN BT L B
....I".l...._n_._.m..w._......ﬂw: ars | ¥ A7 | 2E8 | 540 | 540 ST | s | oant 14 141 191 | 481 | 481 | 487 | Soa Ed | 439 | a0 | sws | s | oaEr | a ..u._..ﬂL
o 1 [WOLLHE OF Ban ey | K Al ! ; ;
E= __”n_..p_. a0 | Gray | ae 10| 4&02 | Saee | e MaEl | SR | Rdoe L e R LI B - _ SMED | waE g B A | IRAL | gnSw | =33r | 413E | s ATE | 2R Al | m 41 |1 1
| 0% PR e BO3 | a1 | 240 | rex foeqa | rad | My | oear | e | ved | v | ra3 _ PR cwn ) orma | pma e [ Res | oo | Ao | ecE | A0 | nEe | Aua | eoa | 4 | s
| = ¥ RHOAME L CUs PER oo ) 16 P oot | isen pookan g | paan | e | e | s e iz 144 PeT0| IS IS | RS ] qkea | 182D [ A | veso ) g | deen | taen | ozas | sa
B EHUVELDLMPTR (D W) AT E AR T L om T A a0 s [ e | ange | oarne| aead | aTant aras | s [ tman | 1m92 | was | 3ams | ziar | wrEr | 2ay | FeEv | apad | sndn | | e
wu _| - FiiFan | E ) 113 14 | 14 743 LN 1) L 143 Lag | vad ] vl e 141 LT ia} 144 144 EE ] 1dd T Fdd o e I R L
| 748 } 2o | ov | 3w | ane | a6r | zer | zav | anr | eur | iar | Fnr ser | eer | od | ukr | acy | ser | wER | 3m | ez | dex | zen | 2e@ | ra 7 oeria
[ 523 [z | G| 5w [ smm | aen [ %im s aw | wo o ..“.ﬂn.._.. e _.Nﬂluu | men | 5o 7 esa | mad | hEa | om %23 | &8 | & | 06 | L7

LT P .__” T == b kL




L=

A Velsg fia b

Thirike - i R A s WK T i T 80 By

- Calrsos FILGianre of Sagaeaban oo
”n._.._m_...l_lx.—..n".l—.._a_ .
[ PEATICAAS : = T St ; 3 SR e
L - EF N T T ] T R R I R 1 | dowsn] avie| | | ma ] mar] 30ai] nai] sea] seaa | s | wewn | war |-
| 1 COALFROSUCEON ) =3, ; .
TOrAL 1m a0 Lhi] E ] SEn EE 5 20 SN 551 | G50 1] 5] h i _ § ) akl LD a0 RS | RED &0 5E0 =1 55 R N EL .:...u_
_ L PUNEWA T8 a3 | 052 | aws | oo | DEs | 491 | osde | 46 | 1dm [oama | oosa | ooa | ow e U | DE oD | A ) Db | opez | DEr | o | owr | omz ] oz gad f AR
PR T o D S0 1 LN 1Ay 1.T1 LTI .73 i 1 (. | B i i S L= Fh] 203 1% 159 155 I Ea LR 191 | 1™ '} el Fr
1 - Tk s SEag Par | far | coe |ovew | oaen | aem | 2ee | een | 2 | 2w | 2ee T | 2Ee | 3 | 2ex ] za3 ] 3m3 poasy | aes | rew | zee | mee | 2es _ i1 | 1m _ 134 | EE
P NEAIIME O G ey 3 .
et il S R N T T B R T T T b [ v | wd v [ are ] ae M | GFea [ ITEn | v | 2rna | 2red | 208 | 5567 | 1A 40 EETT
Y BIAGLEE agn | oaee | ase | sy | ss2 | ossw | GEY | 682 [ sz | mux | suF | fEE | me 1| war | omEx | osad-l osng | Asr fossm f o551 | GAE | Sbo | stz ase | ang | ignin
- 0¥ SOVEL-DUMFT R (gt ) A1 W | oaap | w3 doras | oAF | B35 ) A2 | adu | osso tl ey oam | B0 | oG |y | orma | s 7| rie| v vy | 2w |t
¥ SAOVEL DUMERR (Dutsnag) 63| ey | paom | ovast | imde | aead | wver | oien | tmad | e pae | s | imea | esa | reas | vmse | 1ams | iame | e | sse | vase | vian | sse |asr _
| = SRR DAhD b4k | O 4 | paz 078 | aTe | 0T | 7R | g | oo ns i | ava | o | 0t Uen | opn | oo | 2ez a8 | wen | nm odD | taEa
| i3 1% EGA | 37 | 3 | 33 | 308 | dGn| gEe | o3ae es | r3a | 2aA | 3am | oIk | gm | zoe | 2o | ama ) apa | rae | zaE 1.4 | SBED
s | 831 | ras i Rmy [ ser | oser | a3 sa B8 [T R TAENET D 680 | G0z | s | sm | so0 | Gus | wvd | s | im
HCTE | - e -
T S kg e I ET T TR T T R T T e e 2| aan| W] W] zram ] sesn] s s0dr ] snee| aaa] aaas] o W] s ey __ T
| AL PHECUETION (N6 = v : o ;
AL Aw | doa | oavo | se0 | oake | S50 T as0 [ 4m0 | 4%0 | aen | &n | dem sst | wei | ase [asa T ama ] Ama | g0 | am | ama | aa0 | 450 | a6 | s | o |iomer
_ - PUREWA TOP ves | oee | ot | ndd | gut | oer [ o=z | one | 077 | ke | osE | oaE | wEr | nes | nas i apd | oea’| oes | oes | o | o | osa | =5 ["wsw ["5a7 [ooe | o=
| | ~FLAEWS ROTTON 104 124 11 1Ay | 1ar 141 147 | Hal an | 138 | 19 134 115 _ 134 _ | ey LA | onde | ovaee| sam | o9z oM | oew | s | 2z
I O S TLL TR T iaw jrat v Jam ) oaae ) gz | zae| e | oza | owm 2t | zes ) zes | pas | 2w | 2w | zes | ow | aon | seee
| B IMOR UME OF GEA gved) ; == :
TRTAL R TR e R HEN ZTO% | gioa | 2874 | 2Rwa | 2% B | e | man [ am [vanan
| 1Y BAAILINE fzae §oaor f am [am | ato | dac ]| dea | aed | an2 | o4 582 | 882 | sxz. | =m0 | 5583 | GEE [ 5e2 | aim T
[ 07 GHIVELLPUNVPER. {Daat | boran foaas fosns | owan | see | san [ ssa [ osee [opss [ 5 53 ) §ad | sano| s3] sAE | fRE 6o | 2um | poo |nrm
0¥ SHEVELDUMIE i 105 § A0 | TG0 BT | aE | 10ES | IBEE | A | 170 | 1kdn IS | AGRD| 1en | 127p ] dadm | oadn | sian | mes | opoo | ane |
1 et e - 937 | asr | acn | o | oad ) ams | ord | opod |odos | ues g | dhs | aee | oos | oces g ooas |onsa | oaet | wes § oo
PR R ELAES e ube | uve | taw | a7 [ aea] see | iwe ] dwm [ e 208 | Zy0 | 2am | 2o | 224 | wir | pan | cew | wew | saer
5 [ETERREL HETK] 1) sax ) sm [ e [ew [ am[d | ez a3 [aw [ wiw A | Azt | 572 | s | w2 ] w3 | 871 | nge T
- | SDLTH + HIRTH) = — . . )
¥ il | Cgd s oy | g oy
PARTRARH -tz | 1maa] e 1817 ] ] sin] vaen] mier | giev] ol snoa] daes | Geen| 8 [ zrzs[ =sa | mae] aean| wraa| azas] saae tas| aeae | wear | T

LA PRCTAIC TN i) = — = X B . .
T THL a0 A A A0SE | a3 | mpo | oo 100 | MDD | A0S0 | wies | v _.u_".....“ i | Ao atia | waim | wme | wod | woa | v | sens | 1o opa: 877 | foa | satat
- — i v eritl] Rkt | By et L il L P s
PR e, 1o LT A2 | RS | e | e v Aar )l oaa s | oA | ocen | ospi-| et oA o | A | 14 | a4t | var | 4] ver | dar | vav | 124 | a4d | aoeg
|- P SOETaw 204 | 208 | M6 | LM | ADE AR R L E] 113 | a5a igs | AiA 508 _ .| _ 141 Jdd a1 11§ | dgs 128 133 17k Ha) 109 | 2o asr | "pad
THARR, 9F 27 | 2ra | aer | 4mk | g2 | S0 | Sv1 | B0 | o | oaos | ocwn | et | due | g _ Bt |oami odan f owsr | s osaa | osad s | e | s | e | em | e
= 0 e -—th Lr.a o
U W LME OF D Wl T ! R Y — -!
! SureL d142 | dvad | hhra | saeg | s | BRE4 | S ] oA ERAl | ared | M | Al _ 4 0y SIED | oy | soes | EAgh | RRa? | saaw | saas  mim |51 1341 |T13mas
—— e rala 3
.Y CLAGLING [ [f:=1 LT ] 1017 | 103 | B35 F DAY | 96325 | e | W | W 2 4 ren | orne | tnsd | 11m | diEd | viea | 1rpa ! 1bpa | vada GRz | Zhtfec

+ Y BHOVEL-OUVPLR (Capl ) TES | TIE | BEL | DR | R R VRIY L AZID M | i | oo | g o | vzan | vzed | vmme | vz | azad | osdsa | oraes | raes | e | pm et
| P BY BHOVEL-DUMPER i Duisswesing| BT | D | FETL | AT | 158 | o | mar) o 3e1 | e | 3G | At |23 | 2538 | Sk | amar | zrae | arar | anan | sver Dpear | poan | b | ecaEd “
| o SERM BaH el ._m.-m_ ._..“u ! s 43 fdl 140 T dm ._..._u P42 ial K el i i A Tl _.:. ."._.- T 144 T ._."....n..m.__.-.h...

Tal Far A48 | 4m | &qm | 40 Ath | a2 | A 47d 2 ol e L T T N T T it | 43 e I N T
v3 521 | #o0 | San | Gww | tem | a0 | m0o | maw | tah | s BERET o [ 5m Ao [ pw | see [ o [ oy [ o ["Rae [ hm | 991 tia | s |_

= £l
& ; )
i mW
2% N ENERAL MANAGER

1) H._r.._ AT T mu_ 2}. ﬂ—nﬂ.ﬁur—m _“UH (raiae . Fucad

it




LB B B B A BN BN BN B BN BN BN BN AN BN AN AN B N A N N &

ﬁ“ﬂr

LRI R

Talile W kT G
BRI AMAL GAMATIOY GO0 {0 Mips]
Calezaar Fragramme ol Eacivaton [Apline 21) - Hatwa OB
.mn:.__._ SECTHIH N sw o luieimymage sy -2
L Tmaw 3 Ui Sy dman
5 BEHREULARS f—-. - e o . v i — - ] falad
[ po Veip | e foraa | | isss] e aran | 1w | wzo| 2| o s mand aal Se=T nm | avar | gan | aeae] smon] man | 23| waa] 1] | 1w | wa
I [fles PRGAETIOHN (B L CEUTeye - -
YOTAL Joa | idd | wpz | s=0 _ L 30 _ L _ st | v | msa | sma [ aiz Bhp | oye0 | omEr | N | fpo | 5a0 | mam u_un._. S | =g uuu.__ a0 | fhikg _ 550 | 149 | 122as
. FUAEE, TOE oaw doany | ooed | ok _._...“.” SO v f G| 4 | opay | opax | paa | on ) oo | ame| & g9y | o2 | aer | oEs | oex ] ges | oo _ e T
L ALIMENNE, BOTTOR ti bl ' 1 B i g2 £ 1 L 1.7 (K] (T 148 1B ] i1 A nn 2% 12 i ELT] 1M 1 B2 1 185 | iy par | 46 2m
R R AT i 141 | sar | ama | xed | s | e | ozes | zoe| 2o |9 | ame | ran | ses sy Sl 2 | 25| RAT | mes | 3me | RAE | 2k | am | osee _ AR R I E TR
b P LmE CF GEp e : i g o
FOTAL il Ml I B B B R T AR R RS BT L TR T TR TR R T “ WH | 2208 [ 338 ) NLAR DG | deh | e | aALf pas | pamn | smen | osasn] Paira)
— . el Fepriosiope ¥ -
17 DRRCLE 188 |ate | Apa] ane ] owod | oa | sl ake | §oan | Ao | e | dse b oaps | dw | wH ] dgd ] ams | dmd | At | don | s | dos | i [ ama | agd | rosze
N SRUEL UM PEN (Dapd 138 | aa §osar | ess | B | T | Bp | raa | oTeR | 7ak | var | oear| ra _ s | orem | TER foAng | owaw | o | B | e | owze |oae | asr | san |t
I AT L0 PE B (bt bl eas | mes | v | open | omap foraes | oes foonesf amen foanss | amo | e fome | o | Fran | o2sm | oweon | oraan | man | e | viad | imda | oeven | aeay | rge | e
{i - mi e R BARE Dadld | onag | oex | era | oma | 0 | e pid | by | a7 | oy Jam | ea _ i pee | ore fate | am | nes | geo | a3 | oues vas | ar | o | v
3y __.nn..p.._mm_:m.__.l. = & 1k (S]] L | 1 141 13 (=13 i1 in 13 i BT BT 138 i1 [ET] e 134 T T 111 ) aal i 14 FET T
I...|..|_.1.._..e..3n...i._ FATHE frm s TIT | A0 | Wak') 42e | Akdo| AT | SET | ger RO e Mt | %2e iam i ) B | usa ] a3 | S0 | aaF | aw | aar [ aw | oaar | osan | owe | =g
ST SEC TN E R ... A
[ |_M.1|=._.r._._;u_"___._,..|=u...__ﬁ_ . . T !
| ML sy 20 | aw | am | esa | ase (s ase [ asn] aso [asn [ as [ 430 [ 420 o | a2 | ame am | dmn | as | 250 | 4% | i@ | a6 [452 [ 35 T oas Jworor
- Tttt - 1 W TN *
[ - e TOR (| mee | vee | oawi | opas | opar | opay | eor [ wsr [omer [ oaee | g | Gm | pas | Ban ) W) oued | ORY | a3 | GER |ooee )| o | ooee | s | ez | siba | e
- FLADAR BTN 90 124 "uue 147 14ai 141 141 (el (K H iif 1as [ i35 _ " (WT] T 1.1 LF..] 125 _u.-._ 15% 14 _ 1T D am | mp
| . THMES £E A 108 _.u.u. 17§ 2 Ty L43 243 da im T2 u."_u By 23T i e} i:m E ] ¥ e B ] Fas ] Fem 14y | pid 141 ."__H...ua.u"_|
[ " feitame or oem juny = = : N - = s I
TLTAL 1289 | SRR | gein | 2dA8 D4 | 3G | Sw | e | sl | sae | e | ean | o _ s fagm | o221, sned | asvaf deve e | maa i e wman | pon |camot
| <11 DR R AT 24T | zaa | 3ve | deR | ame | oags | dep | 3 | am | am| am Bl i Bh o oaen | 3k Ji | dod | ard | dos | a0 | oz | dgd | am | om | s
" Y HOVEL-DUMPLR (e Al | annc| osan | GAE | hes | e | nae | Gee | oagw | osue | mes | osas | o I o R = O O I I T R T
_ - 117 SO LTIV Mhurnegt 24 A5 | e | maes | 120k | ATk | a5 | vdoa | ogess | 1755 | iTaS PR TE Pk | savrr | aenm foaser . 5 | 4390 | dim | oveag e oam | aie | ums SE |LATEOE
I E; 0iF aai = (oL 5] [T [T nad [ XT] 0Fa 00k a3 ] [T [T wEd HEz o T Ed oy LT npd _ Do P 0iF 18 1d
e i i D93 | oke | 182 ¥ 12 | o1a .22 138 [ 83| 1 1 ol oim 1.4 1.2 P3E | 43t 11 L%-1] 13¢ L3 | 2y ral q 1
WL YL o ] L - - e | W
) PG mATIT e si | g | A3 QAN | Al ) Gar | Sar | RN |CmER | g | gew |oam | =1 G} Awe] raw Taag T AT | Rrz| waa |oawe | 50| £ | wos L2l
PanaL ek TH o BOTH — - = — . a
b ool FROmETIoy Wy f = . 1 e ey — S—— o=
FeITAL BOD _ e R A I It I B T _ G | 100D | 100D | alon | 10w | g | T _|_n_....n e mon | e |l | wod | ossoe | oeer | noa _ B 2k _u:n_.
| AERS TOP | uo tar | vea | usa | uen | oee | oree | sk | aml | am 1% | IE _ g ] “ e LonE | oams | dpa | ot | opan | qae | opdd 141 t41 | 128 | oap ) 4o
- PAEF A BTG 3| Epe | dn | | oaa | oraxc] sy | s | an ) am | am | o1 AL e b poad oy || sz | aasd am | s | oags ...Hu_ 29 | wEr | Tenm
Punms rmay 275 ) @n | aed | 4o | v | i | i | s | sm _ Ao | aw | oaw | am | s [ L _ set |oaer | s | sa | oam | | sH | osae] aer | orw |z
I RN E O OO [wd) - —_ e T it - —
TOTRL 345 | aran | oy T:_u._"____u?:." el el s e R R T T .....__.I: darn | wing | weoa | s [ aama | sm [ nin | seae | mea | e es | e e
[ CHY CIAGLRE T [ Eii Ty FEY | TER | 7TEL | U Ty 141 Tas Tl f e L] 1 R L] rn TE: O (1] Hos EN] 8 A0 Exn anz | IsEG
- 7 SRS TP EA (D Pam-| 726 | WOEr | akan | okl oo | oz goidn | e | i | e | e et s oran | s | e f ess | men| wmea | deeo | ssva | aan | zus |amess
- NiY RAIVEL [RIMITER Faticurzog] W18 | et | s | T 1A I | daae foamgr | saan| st | acan “ W | anae | ands | aaek | zeoa fapny |z | dea | e | sea | sy it | =1
| P A Rk nei am 142 _.u. 141 HEF] 141 _.W ...-u p 1A _.__.w. I_H. ..._” _ i _ ... a4 iai (] _._._. N4 LY 1d4 T e _::. 24 Al | 2y
HE AR b FEL] ] i .u ] T LT Ta 27 TET 20T 3 285 i “ ] | .... b2 iur | o2Er L b TEF FELe] Taz .m.n.m. 18y ¥ay _ 1) | Era4
5 gt STRPRHI ST e JiRd | A | 84a | tan | ofmg ] Sy |LssE | o855 | SR RS ] W | | o= [ han [gde [od4a | dick | da | By | oass |osan | osxn ] gai Lol Bl BELE
= v,
.H....._u ..ﬂ..l._ = Crasli B Pags #
ol =
.
R Rl
] = LA n ._.ﬁ.
=
Hax” 05
i ! GENERAL MANAGER
& BINA PROJECT
. 't ——




Tirless bz B 8 L
Bapdii-MEA R AMALGAMATION OPCHCAST PROIEL ] 110 Wil

SUMRMARISED CALEMDAA PROGASMME OF EXCAVATIHWITH EOUSMENT PHASING IDPTION S

| e PARTCLLARS i = = r— Terad
[HE) o E ] BT e T R [ 28-24] 32-37| 3v-3a] Je5e] o] ] 1ae]| 3 aa] 23-3a] R AN m elen e
I |COML PRIDRUCTER || T : =4
7 TOTAL s I S T ) T T LT w1 0| 10e | ook A0t 1eos wm) woc| vaea] 877 [ o] sean
SPUMENE TN B BN R E I EE N A B PR aTd | darf vma | vl ) 14| &t | iqid 1alqmi apepl
HidE v o TTOM Co | gon| padfoase | s itz aw|1nm _ 148 | 318 | 36 LA ES | man | 22| 33 ._.“._“" Jut|aour .u.H__
_ - TLATHA SER _ 16 | dva )| ad| seel 500 u..u_u___ 2in | na | 2l | 4 A | wed | das | sza | 23| san] Aa nu.__ sz | =3 rr1an
_ T |wiueE v onn e . : 3 :
_ imTaL T e e T T E T L T R e e T T e TS X #2371 532 238 S faa el aaze T eaf1aes |
_ 0 CHADLINE il el B R BEEN IR B RN ) T ) EET) I_._uq.._.._ 81| A0 | Bl | eod [ wu | o | eaa| A PR
- 27 SUDATL- DU ES AT G0y 538 bobd |20 80| 8240 S an | v o Ganan] oy | o an| s aa ) mpaa | ast | et aveslager| azar | saavEaa s a1l was ) vaz o]
1M HEAH B 141 ] 2da | 10| takf 1] 14z A3 | t43 ) iar] i | qar 12| mad | Lt | vaa | sae | e | ras | re | odn] Gaai
RENALTN ) I I i Fan|aam| 37 [avs | gar] zer | a7 | zed | TaF | F6F 0 2ni | cas i ar| 262 | 267 AT | Giu | gaz | 2ez | 2Ea | 183 | S0E | R 110] Gres |
| B |STAER e AT 521 433 | 2w | 2ad| 893 | A6n | Sw | sk | 50 as LEd i 599 a%e | i | it | BLa [ 5an] san | ags [5a] £ ]
" . I ¥ A
_ FiClal _ LiPpzkp - | Bxiring s .Eir.m_.”_hr 1145 38-2af a3a) 1) vaef wwer| e el i 21-22f eras za aal paae 2weas| a3 e8| 2e3| 2| 10| a1aa) szanlarad] aeas] sl s o
| — L AL E] |- S 1 | ] 1 b |
[ 3 . i
[ FTEEa T 1 = ”_ § |12 z T OO P M R 1 I ) 7 F3 : z T 1 7 ] ] [ =
ELL TR 3 F 0 (N T P N N R B = Tl 2 | - [ ML B - B B e - ] S (0 1 R (B i - N R Y
4 |Eetna ope aboes Hmd [ i | LB ] ] B ] . 1 B A | L] ) ] L L] [ £ 4 ] H
d L =rE rops B33 T T i . ] 1 a0 o& 5§ | = 5 5 |5 L] e 5 H H 5 h L 5 3 L ' ' 5
3 DT LAS KT eH RN e Hawd L i i 1 ? I 7 1 i | 3 7 2 b - i i 2 7 H 3 5 3 ' ] i
1 Foas Dunge 18T ay | &y ) oEm | en | o= | M wr | osm | wm vi ) ks | ows [oey | oes | aa | =4 | s | | e | wmo ! ow 3= 1 ai |
| r e D T e AL 14 i ar a1 HI H 7 () a1 _ Gi | E1 (75 a1 EX (7] L& (7] B a5 & EE L= ks Wi
| A |Feer e =T 2 1] M| 2o |
_ a Cva 25T i 1 L. ] = aT -1 n 4T 47 b rig 7 iy Ty I a7 T a ia 2 an o4 h 12 [ =
10 fixani 1 TR 4 1 3 th 1 & ] £, " s 5 | 2 5 H ‘ L] & ] ] q 4 1 4]
LU [ e ol el EA [ & I 5 O I O N N N I L L I I 0 I 000 o 1o -0 N S N I O O T 0
_ U, |Ceal Werning ! i - R,
| LI [T r e Ty —"y am T O . TR T BE [= 70 I BT T T B 18 BT I e e
i Ppiduks IMfon [Elac D] A% Amd i i I F 4 B i n ' Il i " i i I i A 4 4 n 4 4 4 d ] I [ 1 d
_ 5 |MunrCurmgm wag | | % 28 m | . ] ] ] a ] 7% oH 23 3 4 3 m | e ] e | m o osm 14 ] )
4 =T 7 17 11 Br LF] |
| W e re— a 8 e | & ? i 4 ' ! r 1 r| @ i 1 P J T ? 7 T 7 - I 6 | 3
3 |Eeuereteppe LU e 1 ¥oi 2 ] 7 2 H - ] - ¥ 3 £l 2 7 2 ] 1 E 3 S ]
" T |Dvaer 410 HF a i [ ] L | E _ [ d [ [ ] _ i _ 2 u L ] 3 a ] L] = £ 1l n & 1 L
(L LU i 1] ' | - E __ |
| ICesmomen - - ¥
_ Cracer I 1 7 C _ ] e B [-n] 6] & & ] = [ & BTN T I T B L o O T : :
i L= L] 45 1 ¥ 1 i _
| A |Ciase spam =T I 1 | 1 1 | i 1 | i t 1 i ] | T | i i 1 1
R HTPRTE HUELT 1 1 #la o= 1 ¥ 3 ; " H F 3 5 r | z I 2 H 1 ] i : z 2
| Cona IPEx Broi CaTy) foT 'l ? 1 1 4 1 4 a | = i | i 1 2 4 i i i 5 P 1 z d F il a
E e focknse Timd i 3 H 1 _ 1 1 | L] i i ' 1 i i 1 L] 1 L] ! i i i i k] " q
1 e e 5 Tamy 1 =] 3| = | ow | ] -1l BT -0 MG - TR I Bt S T -l BT 2
_ E Whanl Uzroer R 2 7 7 H A B £ = ) 2 7 E 2 F 2 H 2 T ] 2 3 ] 2 Fl
¥ M Bhospi 13ml ¥ i3 H i i ' # 2 2 7 1 ] 3 2 ] 2 i 4 & 7 | 2 2
[0 ez : =y e T
b iy Grees [ 1 1 1 J-» | | 1 (| I [ 1 1 1 T [ i ] [ 1 [ |
1 foam o . ) TN N - T TR S R | g | owi s b o] s e | s TR T ST g |
1t Fy ] 1 i ] i - 4 4 ] 1 &5 [ i 5 4 5 [ i i | 4 a A _
m... Vo S e | & ¥ & a £ _ i ] i i i H 4] & W s N £ A 3 i W f _
Thrw Pwwdi by ] (-] L] 4 | - L] _ -] a a 4 “ 4 i d & ] - 4 - - 4 A - -
0 |nhrerginci 3} 3 B £ |-4 3 [ 5 x| o= | Lo 0 Y z 5 1 4 o I 2 | s -

LY

4
]
=

21
Fallz]

l._:'_
]

oo TTE =TT

B ap aprtis
e

(S TP
o
|
o

G

- 1%L

3 .'._



T =ty

s
1

S |

=k
o |

g m—
-
-

®

I
|
|
-
di
TR

'l

- .
LR !.f.«.myﬂl..n.?.,_..l &

RS HTHA

% (= F el Rl Al sl el "l el ST Vvl SR ik | ool B =0 3] 5] 5] 5] .C r ] v Fee| @
L] r L] L] L] F F L] " 1 3 L] L] [ [ - B L} L] [} [ 13 F r - o ] B ¥ Tl W _ TR A §
a El L} = L} 1 a I ¥ B ] L] £ B [ B E W [ ] ] ] a [ T H LMvEEn IR,
T T ] " i # T ] ] L] B ] ® L] " _ L ] ] L] v L] ] ] ] " x + 4 H wiH D2 1 L I
g 4 L] H 5 515 ki 5 § ] § k 5 | § i ] 1 L] H ] ] [ ¥ ¢ ] H ECT T =l IR _u..w._
| | L . ! o ] b ! i [ ] ! L i ' ! ' | | i ! [ Lokt n.u.l__. |
i - = pomhumie] O §
3 T L B - TR Y PR Rl AT e ) o Bk Nl T - o i e i B, T Ry e z B I T =oup ol
£ £ £ z v i £ ] L £ z H ¢ i _ | ‘ 2 £ H H 2 F £ £ £ z H H HH L IR Ly R
| z i H [ r ¥ 5 £ A K H ¢ R T ] ¥ H 2 H] S 1 i W ' mea1 3l 4
i i i L L ) 1 i I 1 I i i i | i i i i ! 1 LI T T P4 2 i & ..aqﬁ...u_u_._....m.. & .ﬂ
L4 L r r ¥ r L F F r r F E F E L] F L] F P [ 1 F [3 ki [ = 3 L flom pi® gl Bedish, |
: B N O - O B . ST A 2o e R G 0 R e S A A PO T P S D™l i R A i el [ L =TT PP d
i £ 1 L i L I3 1 i i | 1 i | f \ 1 1 ] | I i i L5 Lo adais mrers | 3
| | R i 1 Wi RRL o | Ty
P sl l9 Je sl w|w e la|lagalalala T I O A T O T OO S T ol e O I L i el EaE i el
EL P MY o A S| -3 0 il 5 i, g
] | T N T | _ _ T i L i ] T =IET ) ﬂﬁ....v
' £l foa il || ]ole o] e R I D O N T N T O M R + | or AL _.a_.._ [
7 O I B L H H H £ ] S B - X z e |k R e T 1 | - Sl Sam aiTy .
Y [ g i i i ¢ £ [ i 1 i a i & 2 ! ¢ { ] £ 1 1 G g weLlir e
| __ ._ fa | 2k | d i L -] sy Ay m
ar ai LH [T i [ B | RS o@c | AR | A2 | wmio| 3 o H 81| ar L 2 | mr L LA - - i LDl E LU pr
* L _ : 1 __ * ¥ F P [ " ¥ " & . . B ] ¥ e " & ¥ " r ¥ T s & [ TUFES R e R e T m.
z 2 ¢ _ : - i L E z [ ¢ £ C ool | L I < E H 0 ] LT €44 ina Imemap 3 s AR
1 q = BruiayAes| 0 |
5 CH I T N N T T I O G T O T, D O e e T B T T 3 3 T WA ELE o]
i [ _ r r ] ] " " ] ¥ |m 7 ] & _ ] 5 5 5 H 5 = |- " r R LTI TR
7.4 § § oo L B ] 4l &L g2 [T 44 44 22 22 | 4~ ed L2 [ 44 (74 [+ i [ il 5 5 s 18 ki R E a_..n ai |
L] ] il B ] r r ] L] N * T v T T T T T r r T r T 1 3 . I H o
| ar (3 [0 E Bt 155 swlawylrdy g |
5 R L O AL R L - - N T IR - ] sl ood e et o) e s s e | m kl LE [ T M
_ _G L R 2 I O I O T T - T T O T 0 A B (™ e - [ ) P R L2361 ) shuy i 3|
: N TR R IR - S I SN N T B I IS St (N FR I e m | TE SRS ] e v ) i thigi i pactl memn meemh| @
F i r L3 L r T P L3 ] 1] ¥ ] ) ] F F ] r [ ] ¥ b [ L | " " [k B Boer e p
¥ i 5 i B L L} a | 1 E] i (] [] L] H H H H H [ [ ] a s PR T |
_ I x z H H WAL . wabaig)
| ¥ Ll B e ¥ E L] ...T ﬂ Foj T ¥ ¥ E —+ [} L L F F F 3 r r r [ s i T L LASEETLRD el
| Lt — & — — — £ LT oy ¥
_ ] _« 7 _|r. o i " Wl e T
RLLLE N Pl L Lo S LTl B ol e 2 [FEIE |REOT |ED-RT |B2-HE (82-0F (JE0F NEEF (ST-RC 002 G0 0T LEU2 g Marws mpas I ._"_.__._T_ FEL(FIRL WD [EEEL [ELoil [ LAaly Al __ L rt ] - WA
| = i 3 ; (R ] P Ol T SRR | el | TROATY el
P 0 R LU el B B U LTI TN T TR T R N rmrracraa . oo crivs s datells | 1
[ taemt s Poor fonr [or [RF F#w Jwmw Josw [oor [oor wer |Gow A O R T BT e A T 1 ] [T onnree el |
ELAC LR EET L T T T T YR R N A Y cri | EFL | EFL | FFL | TFE jTRE [Tel | £e0 | E00 | tea | EEn | OHYT WTaE e |
FREDGE | AR CALE [FELR e | o LB | BEOR G TR (O cr | o DRk (e e A R Ry T I R TS Y T -1 R TR TR e RN b e LY
Sst |mpeean s feed Jeaee e da fesi fasii foein Jweo wr g JEERER i £ 1T 0 I T TR T TR T T T KITIS AR -
LU C L T R T O ) T e e G e BnrHes TREES [REEE | JNEE [ BWES [GWED| riRd [Wues [Euns [avss [arer [orie I —. Tlal
i i) AL == : rsinf et zo san ol 1
ey (o (W06 | o0 g [oce | ocs [ mes [ w05 [aae [oas e | oaw loae | s EE _....f ek s [ pis | is ms [ .:_3_. [wee Tace | WY RE FHHNG -
ToR |dnd s (SR [ see |see | | sme | ert (st | ove born Lo fan 0z e JEEE JERn |0 |0 | dee | qer | e | e J 0T f a2 | w0d ! UL WMTaTd
Eilr  jowd | wEE Daks JRki ik Do Jewe fawn | wen e D | e EIS RN aL e pime dwae e deen taen dean [aie o e | =L WA -
SEUR {88 | L0 feein (oear ooar [oTan [9TEk [aTe [Saek [sace isans [saga |Baed w20 | eoor [epo [oend | ool |cedi | iean EEaL [ bea |00 | 0w | cod | e — Twial
’ . r - T — E____rm__".u_..—nnnr.n.._.ﬂ_._ﬂ i
ey Pl et [eor [oo R TR oo [orws [8er (52t (e TRemt [aeer [weis [ooc [5202 [oiae [remn [ooar [5ogr [2oar oot J6ieri i Jerd Jerae | =T
_ | x umaag s e _ - b g ) "n
UPROILALIINIEYH LN TR0 ¥ HLLYAYIE I 10 J8WTHHIL PN T 35N ans .
Ceeliig D08 L2300 LSRN A0S ML YA S MY DI WTE i

; LT ]
I0dna ey aEe)




1) g § Bew
T _ ol B e M _ T i B T e _ E _ [ _| e _ B ED W it PrEeTe _
2 | T | ¥ L 5 3 ¥ ¥ ¥ | 4 Ll Ll Ll 8 L ] ¥ i Ll L] s [ A . [ 1 ] 3 TINT vy map| 5
| | | | 1 _ i [ECEr e T
| | I3 &4 2 H £ £ < [ [ 'S q r i | ' r K r E [ r r E [ O wmy| @
| 3 v B = = " " 1 B . _ " = TN B . _ " _ ¥ ' 1 " = = " r . = r Fs miGia armg|
LA L | K i 1 i ;. i Fl) | L LN | L S L i 1 i | RS B i 1= st el DL
sEEEEL | T
7 b 2 _ L 4 4 2 L I & ] _ [ E | 2 P B | ® ._|4 e [ E i .—.nll T i T Ill.HL..-..n.....: .__.
= < & £ i 4 E £ 3 | - [ = K _ r [; r ¥ 3 c r x r 4 r R g e
L] g | % T 4 T I T T |2 il & ] _ H H I E E i H { ] ' LY v Gal A
: B 2 T z H & £ E E 1 | z r ; E £ r E x Ei :, 4 r x '3 DR T L e T
I Ll i b [ P 3 3 P 3 r r ' 1 ] * . " " r r ' ' " " is e R T T
¥ L] i ]9 | ' | i i L 1 i T L] T [ [ I 1 c C L I K i DU ..-1..__.......n_llu__ ¥
_ _ | 3 B LA R |
. | | SRR =o'
L ML RN _ [ r r _ P ] r r i v e} S S s A _ " " ¥ L B & 220 [ T S L A | rem| Lo
[ . sty |
] ] o I i [ Tl G . [T weiad| w
L] T | * 1 L] a £ ] L] L] # ] L] i 1 ' [ L] L] ] i | _ 11 3 ] ¥ B ERT Lo
F £ i £ £ E £ £ £ H ¥ r r : [ L E "I T T T ]
“ " _ L 8 ] i i i ‘ ¢ f ' i I i i P t | owe] . . % ¢ ==cai FET
5 d it i i P58 e LTI
Bz L& B B B R K [ " 14 i i | | | 8 & [ B kY] W L1 ' i 234 bt i L
L i 4 r e r r L r v I ¥ T ] i i i 3 3 3 3 i ' B P P - I [ TET X3 D O B R
£ £ E £ ) £ ol F . ¥ | L L i £ 2 o _ _...n .I..I..h.l_. T £ T . < 3 o __-...lﬂ...__n.-..li.._..l_..f:_:
it L
L] el _ R [ €1 El £l [T [ R T 1 T hi - THE e i B i T T T wrmz| o
1 _ _ [ : nosf
r + i " " L1 =i L1l m L1 L] ki Kl Fi Fi ri ri i [ ' a ET mi el r. " ni ol o
_ | _ 2 &l s EeT
a2 " L] ui L] (1] LT} L1} L1} L1} E [ ra Ia i (e o " T T T i ™ [ n | omi g wapd § |
_ | L E T
£ L £ [ E = B L3 L b 2 b 4 ' | ¢ ¢ [ k . : ¢ é i ey
. 5§ % % % " " 1 1 1 LI L i B 5 . 5 4 [ v memskLEy p
_ ot u___]_._“ 1
: ] ¢ ¢ ] & i [ ] r i _ | BR [ E; T i 4 r L k4 WathO L
: L i 4 B E- < ._nl |.._. < 2 £ 2 i £ | T |-T _ LA T § e 3 r x .I__o.-.:_ i
o - o |
Lot S T ot S oL - ) Bt T T ol L T T LR FTR TN e S TR 7Y Bl e ..-.q.._..m....,.-_...-_. _!.:_-__:__._ AR T
T WE | dfe | ma | win | ms | md | e | we | me | ms L e S e N R Ll v fevdamin| m
H._........._.I s | e | oo | e | e | e | e | e | ok ..__nl. e | inz | sar | oane |oere JE BE | AFT LIS L BT e
| '™ Lol ML | FL | BL | R | EL L i ."-:_lu.”n_lw err | een e LEri | oEiL _-|u I n-..n =y Dirrd e T v i
pigy | iw fared lares | ieve |aeve|ae e [eve |irme |@mu |ars vh “ LSRR TR (TR T T - T “___"_. Pl mmms] b R T TRAG= L A -
SEENL | ERSODRRTS POREE | OREE (OB Ol R | R S| 0Lk mr. terp : FEAL | BTEL | B3 AR TRE Dakarld p e T A
;.,..m._... DR o S el T L L o L B I T8 GO LI L LR I T BTN Nl ng 1 | maw ek P
WARL | CREL doTe JRETS |AETS |A4015 |40 | QL1 | sl [dam | el INAE AW | Erer | FTHL | SVRE | CEEE L3ED | SFIE | EFIE LS
S e gt ip=alwen dodsneze| ©
_n.:: L ] “:“.._ mEk | e e n_.- I | Mk | IRF ] 0E ik gEr s v | .1I1.._.h1 _.1. Toms | P | de | EEE | ol LT - o LR e R e T “
| it we lme e | e far e e g larr fae) Laep | aei | ow | i _.... T "... af | osie | me | me | a2t | wat PROLLEE YA R
| ......__... ..—.m.m.-.. iri (LA = (L] (L3 el T | we gomen | mg | L, _ 1 .__ | o b ey _ 3y h_ ] nWl .-.". i .I.T ) " N T T T
" EUTRC | BT |- A0 | ORI ] REED [ R .u.-”__. .H_..mr.- .uu.url Hﬂ- | b “.mq.ﬂ Ikl ke 1 | ega J-r.n.ul_.u.._? i m.m.ﬂ|_35. BaEl | BCEl (mEl | mE | o | oTE T Teg B
— 5 e L Lk i B
| = .q...___.gl..r -4 _.A oL ___".a_ _.m._".r_ LI | ar Tezar Nitez m_n I —I. ._...._. .._ rr Trvar Tibar ok "1..__...._|.”. FEES _._:_n.. __,...: [Feti [ ._..m. T e
EX TEACEHGIE [roe T T [ ] e |

_

WEHDILE O] SHERS b 1SR W RIS D60 0 IR e o UeiH D dEGEY AR

P L T Dl e Dl fela L A DOl A D b

nl

LR L

¢

L

1]
l"_"
T

£iard. 4F-b.

gad;
AT SE gt

2y

H

GEMNERAL'MANAGER
BINA PROJECT




hum_ﬁxn_ qz_m

..._“_.

.-l
:
(=
|
Bt |"|Jf[ﬂ5
E-:I?';i & H =,

e d e 1 TR w
" ] c ] ¥ i | £ 3 ' W 5 % ] _ " I | .rI_ T | = %] 1 T |x % = _ 5 £ i % _r. i) g ke p —. .n“ﬁu... w
(] _ ] ] L] - (] L] (] ¥ (] b (] L] ] L] ] i (] ] ¥ § (] (] w ] ] (] e (e il B =
| | tava v wan| oy [
_ e H k B 1 B £ € £ [} I £ _ P 4 ] x _ i £ H 1 I E 3 [ e i B m-nm
1 ® " " N ' 5 ¥ " v * F 5 1l . k ¥ 3k - = PO ] n v ¥ " | - £ s fiar L =
W e ] B R R Bl A el el I o I R0 AN M el o .].:..._ &
| = iy N g o e > i T
[ [3 T = "B NE; 3 _. r T T ——— ] ] [ i _i“mln = . T e _ ] [ T _ = preergTa nrﬁ
T = ] ! B r g.-§ F 4 r I e [ "} | L} 3 I T [ T T : H L r ] ] L arsf=hual E
_ i 4 L] 1 ] r T r 3 r P 2 1 _ i & r = 4 1 3 - 4 1 = S L ] =il oa |
| ] ] z [ | e x e L € E T P 1 T s | = ] r E 2 1 r € E q=yr B bt L L
- r 5 . ' - v ® v B r - P . v - ' _ " . v & a ' r ' e i . Lo maspEirg e k|
| v ' § [ 1 ] 1 ¥ 1 ] P e | i _ 1| i i ' 1 ' v ] v 3 L i ] e rnmbimnnd e |
_ L o L} 20 bl |
_ | | i i i 1 Rt e
' - r ‘ = v . ¥ L B i . _ - i _ = | - I _ ¥ . B _ r " 3 : 4 r [T L | b |
T i P
L= T _ | i T ] r e | i T =3
] . a “ L] bl [] # L] ] ] 1 i _ | L] = 1 i * ] . ] k ] . - " g
[ T F] r E '] El T '] [ 4 i _ T i £ E £ ] E [ ] L] B e frat
r < ' [ a2 [ 4 i 4 £ i | i i a i i ' 4 i 3 L] L] L Lt = .
| i o __ i i L]
- L0 - i " T - L &l il [} e = = i " - al 4 2 L = -4 E L] LS L} L=
" 1 ) r ' " - = P 5 ' [ n v _ E| * = [ = i | = - P [ " " " [} (R4 1 e B T = .r...
_l. [ e | r £ r L o e L 1% _..._ |t .. [ [ o - renia it ndbt B o ..||m :
i L] +* 8 L] L] L] n n < [ ] L] 3 1 ] n i L] Ll * L] L] i By s G !
e . | @ | on e ir D nla ] Tu r _ W e u._l_.l._. 7] _ I B £l _ al Ty [=} &l [T 1 v #HEII R v | L
1 | Pl arey
| w ® ] = i o ] = H - v s | Ei = Il mi £ = ri W Lo H £ i 1 a1 T i LT
¥ ' . v [ ] ] v . - i ¥ . P - ' . ' " - ¥, 1 ® . F =i -..”_ i
| { | . [ ] w - = 1 L A
is H] =] = i = a = = £ i o m P | = oo s 2E ] 0 ™ i ] B a " ) Bt ]
| a ] L] . g i
£ i 4 3 H r % 1 : v c £ T “ r = c k I z 1 i ' i ] e e L e ]
L) ¥ - L) ] - r n [ L] L) r - _ ¥ L] ) .l. [} ¥ 1 L] ¥ " L] 1) [} r " L) =x [t h it 1 | [ _
| } H L5 e [ ] R
£ £ c I X F £ ] I ] | ] ! 3 % k ] ) Y ' ] o el ralac] |
a B ] . [ o ] L] ' 0 [] ] 3 | = ] ) B 2 | % ¥ Bl N ' ] X £ K _q.-.prul-_ reled T
_ i i [ I E £ 1 ] 2 2 Ed £ I £ | ] 1 : o r x I t £ i [ 1 i
: E E dull (S, s it i = - ——t
- - L et = - = L
[ v | o oK i | e | e e iR LS =k LERT (R TS | g | ww LTR T LR ira Wid. | ki (1R ir-di Fria -...I..-._. .Iu.uu'_
- i 3. | 1 - - it | LR
L 2 L = M " (3] (44 [T [ 4] TR TR B - W g [F 1 (1] o e R L1 ] ErN (P4 ..__u,..__.._._-.ri..-:_._ sl
_ N S T 1] wn W | wer. | ®wr | wr = v | e | wr | mEo mr | i For WE | me pit T T Wi ] CeAmsnTA 2
e =n N foX] ﬂ._ L [T e - ~1 =i ik L] ET _ 5 “ ..n.l.l Ei ] ....u_uu _.”.u I _”.. frk EL ] (LR ey .T.-. AHE (F =] ul...-ﬂ_._-l.
SPTE E ] et imil 1R e P | mi (s e Wl ST | W = u = _ (L ji & LHI - [EE, ] i | AW LWy nw [T - =1 B o T W DL E A
are | wr || an pao | s | Aa e | oma | oede | s |oon | s | o= wor, | oeapr [ | men | Ba |oREe | i o | e | dEd LF ] L Va4 i fars T ULHE |
_ i e | v | o [ | o= Do | e | ome omn L omae | omi | oW | _ ' _....u sepi. | ara| ko | e fodine oo | oEies § o g oWy | ome Rl Firui] LWL
{ wau Lain | arm  mm | wen | s ) e | om e T | _._|x_| et _ L e Than [ rrm ST A LT T W BT ICTUC TR I L BT ) s
Tl ga s u_.lu:__l L3
o T ar T [ s T vk | we [ om [ e | mw [ uar | sam | me | me [ ven | mr ] e wr | @ .,....I_I.u._“ _ e TR L _ wr | ot | sE | ue A i - |
_ vrar | ma | | e Jer | mn | we | me | see | e e |owe [ | e | e |me | e Vo | one Loor | e e | omd | up | omr| e w3 AR |
|.. u-l (3] Lo (LA i ikl [LE] m .”... L i e Ehl |a_|. (1] _ ..-._ I.—:uu (LN _ .-.. [N &L il = u"_.. ...A... i iLh |...H__.-.,.,.._.-..-.... _
(ear | wz | oaw | eanl _ wrt | wa | weni | me | mwm | mb | s fma | cam |ome | mr | owd e | an |oen | e Jmu [ eew | e |omn | we | gs | wm N L
==y . . i T e |
[em [=m [ wm joroir |eea [ me e [mw dear | am farer [ ww = |- BT A - Tl RTINS BCTE T (TR I [ ren {enis § in |
e _ : - L S e e e R Lick/ P AET T ) -
T TTTR TIPS ey PR o | - HATHITAT
AR T el LR T HA JEVIH L IR A TEAR LV YR
i oH =Ry
B

e Em m  am  a oam m aw  dm m ak d am A Ak am Ak b A A R A A & S &S A A A T



___CMPDI

g.5:3 Requirement of Drills

The requirement of drill has been assessed considering the following

factiors:

- Waorkload as per Calendar programme of excavation;
- Annual productivity of drils;
- Yield par running meter of hole drillad:
Drilling speed 1.e. meterage per hour of the drills;
- Physical location of the drill wilth respect to excavator and

= Plan cycle of repair and maintznance.

854 The fcllowing powder factor/specific cansumption of explosive has been

adoptad for estimaling the annual reguirement of explosive

OB from Dragline benches . 0.6 Kg/m3
= OB from Shovel benches -0.3 Kg'm3

Coal Seams -(.2 Kg'm3

However, during the aclual course of mining operation, powder faclor,
bench marked for different benches 1 e coal, OB (shovel-dumper) and 08

(Dragling} by NCL will he adopted,

Job Mo 610386 Chapter-8, Page-14

GENERAL MANAGER
BINA PROJECT




nm:lsI'li!ll-rlIII-IIilIII'I'I'TFFIII'II-I'II@‘

CHAPTER-IX

COAL QUALITY

9.1 INTRODUCTION

Bina-Kakri amalgamation project will have linkags with Anpara TPS, Obra
TPS of UPRVUNL. It wili alzo serve as basket linkage to meel the overall
demand of coal on NCL. The PR envisages extraction of coal from Turra,

Fulewsd Bottom and Purewa Top Seam.

92 QUALITY ANALYSIS

The quality of coal ssams has been assessed based on iso-grads lines
provided in Geological Report of Chandgla Biock  The grade of Turra
Purewa Bottom and Purewa Top Seams vanes from Grade-D 1o Grade-(

'he characterization of grades depending upon the LUHY is given below

= Grade-B - UHV-5600 to 6200 K.Cal 'Kg

- Grade-C - IHW-4940 to 5600 K.Cal./Kg.
- Grade-D - UHWV-4200 to 4940 K.Cal.Kg.
- (Grade-E - UHWY-3360 to 4200 K .Cal./Kg.
- Grade-F - UHW-2400 to 3360 K.CalkKg.
- Grado-G : - UHW-1300 to 2400 K.Cal./Kg.

Seam-wise and grade-wise ROM coal quality of tolal mineable coal is

given in Tabla Mo @1

Table Mo &1

Name of Grade-wise distribution of Reserve (M1)

Seam D E-l -F =2 Tl

Turra - 11422 .| 738 | - 12140 |

Purewa Bottom | 772 35.04 | 3356 | 208 7933 |

 Purewa Top o2 | wm | - | - 4072

Total | 3374 16396 | 4078 | 299 241.45
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in the proposed PR, a product mix grade of Gr-E has been adopted.

8.3 SPECIFIC GRAVITY OF COAL

The grade-wise specific gravity has been cefculated based on the formula:
Sp.Gr=1.28 + 1% of average ash content which is given in the table below:

lable No.9.2
_ / ) ,
| Coal Seam -~/ Grade UHV |
L i G (K CaliKg) |
| Crverall
‘ PurewaTop | 151 [ 156 | - 3745
Purewa 1.62 | 1.57 | 164 | 1.73 1550
Bottom _ _ =1 et
Turra = [ 58 [ 164 | 3820
= R 5. . _".'----- _
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CHAPTER- X
PUMPING & DRAINAGE

iINTRODUCTION

The pumping system of Bina-Kakri Amalgamation Opencast Project (10
Mpia) has been designed to dewater the in-flow of water dus lo
precipitation falling within the active pit imit during the monsoon seasan

ta enable the mining activity to rantinue round the year.

The planning of de-watenng of the mine has been done in such a way
that as far as possible the working faces and haul roads remain dry The
ayoul of the guarry prowides sultable gradient along the quarry floars
and the benches to facilitate self-drainage of water to the lowest level al

the quarry.

The rain waler intake to the opencast mine is non-uniform during the
year. The maximum rain water intake will be during the period of about
four months ie, June to September in a year During dry season, say
Octobar to May, ssepage from sirata is expected o be moderate and the
same can be dealt by running a few number of pumps provided for
mensoon pumping. During this period repar and overhauling of the

purmps will be dane by rotation.

Hina-Kakn Amalgamation OCP is situated on the eastern fringe of Maher
plalzau. The plateau top is more of less flaf with a genlle slope towards
weast and south and a steep escarpment in the east. The escamment in
the east roughly corresponds te in-crop position of the top most workable
coal horizan, The general elevation of the area above mean s=a level
varies from 300 m along the escarpment to over 400 m on plateau.
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The entire pumped out water will be discharged near the mine eniry

where from water will be drained to near by its natural gravity.

Within the quarry, the alignment of dragline cuts are so planned that
mast of the water from the flanks will flow inlo the main sump due io
gravity. From the main sump, the main pumps will pump the water out of
the mine.

Basic Consideration

Ihe general criteria for delermining the number of pumps, layout and

design of lhe pumping installation are as under:

a) Geographical location of the project

o} General climatic canditions, surface feature of the terrain beyonad
the boundary of the mine.

) Calendar Plan of excavation-of quarry,

d) Geological characteristics of OB and coal seams

&) Mateorological data of nearest rain gauge statian

fl Catchment areas, mined ¢utl areas beyond excavation, spail
gump arga, maximum depth of the quarry elc

a) Maximum number of days to pump oul the accumulated water in
the quarry during peak rainfall in mansoon and number of pump
operation hours per day -

M Desirad localion at surface, where the quarry water can be
discharged considaring the surface drainage system.

i Life of the project is 26 years
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Assessment of volume of water to be pumped
Volurne of rain waler entering to the ming and accumulating in the quarry
imake of waler} has been assessed on the baszis of the following farmula
Q=AxHxn m' day
Where, A= Catchment area in m®
H = Maximum daily precipitation in m
n= Run off co-efiicient

The run off co-efficient {n) has been considared as below:

1.6
115
|;_:| "H‘l

For mined oul area
For area beyond excavation

For internal durnped area

The valuz of maxwmum daily precipitation has besn determined from

prabability received  from

curve plotted based on data nearby
melearalogical station for last 10 years. The assessment has bceen made
tor maximum daily precipitation at probabilitizs of 10% and 3.8% which
corresponds to repetilion once in every 10 years and 26 years (life of the
project) respachively

The volume of maximum daily rain water intake o each section up to the

end of the project life, computed from above formula is tabulated below:

eition

Catchment area in km2 Volume of wator

('O0dm3lday)

At 3 g%

Probia-
hilily

Max. daily rainfall |
(i) i

flined Inerna A 3R
Frona-

bility

At 100

Fraba-
builidy

Al 10%

Froha-
Bility

Argi
bayond
dumg P

dred
|

1611760 | 3306756 | BEE4T 220 187 36478 | 269006
i A S i T _F

Chapter-10, Page-3
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10.4  Pumping capacity

Pumping system has been designed for the wvolume of waler
accumulated in the mine at 3 8% probabiiity in final stage of praduction
considering maximum daily rainfall as 220 mm which coresponds to
project life of 26 years. Capacity of sump has been decided to
accommodate rain water corresponding to maximum daily rainfall at 10%
probability.

+  Peak pumpirg sapanity worked out v 316478 cum
Above volume of water will be dewaterad in 5 days at the rate of 20
nours pumping per day,

= Pumping capacity per hour thus worked out + 316478 cu.m

10.4  Selection aof Pumps
1041 Main Pumps

Maximum capacity of pumping has determined based on aperating time
of 20 hrs a day. Peak pumping capacily per br is 3164.78 cu.m, Batad
capacity of each pump is 1100 m3ke. Mo, of main pumps selected is 4
and stand-bye pumpis 1. Eslimated head has been considered as
230m with rated power of motot 1200 KW and supply valtage 6.5 kY and
29Um head with rated power of motor1500 KW and supply valtage 6 6
AT

Frovision of above 5 nos, main pumps of 1100m3hr with  220m head
and 230 m head have besn made in 1%, 5" and 7" years of production
Details of the proposed pumps with phased requirement and capital
investment has been furnished in the Appendix-A.3.4.

—
Job No.G6108agg Chaptec-10, Page-4 | TN T __{
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10.4.2 Slurry Pumps

10.4.3

10.4.4

10.5

During the heavy rainfall, overburden may be washed away from the
edges of slopes and internal dumps, neading pumps capable af handling
slime’ slurry, For pumﬂiné slurr;.r.fsiucfge cantaining large solid paricles,
3 nos. portable slurry pumps of 101m¥hr, 28m head with ane ar two
channel impellers with free flow passages varying from 40 mm to 180
mm in diameter are proposed. Details of the proposed slurry pumps
along with investmeant details have been givan in the Appendix-A.3.4.

Face Pumps

B nos. face pumps of 40 m¥hr, 30m head drivan by 10 KW =lectric motar
have been provided for carrying water from localized deprassian m the
face area to main sumps. Phasing and investment on face pumpgs has
bean given in the Appendix-A.3 4, .

Diesel Pumps

2 nas. diesel pumps set of 80 Ips (285 cumdnr) capacity, one aach with
Za0) m h=ad and BOm head have been provided for use in Smergency

during electrical power failure

Pipe & Fittings

The delivery pipe lines from the pumping station are proposed to be
taken out through the side of haul road provided in the middle of the
quarry. These pipes are eventually brought to the surface from whers,
the water will be discharged to the natural drainage system, Suclion and
delivery ranges have been selzcted on the basis of the pumping capacity
during praobable maximum rainfall and velocity of flow within the
reasonable limit. The ranges thus selected for pumps are of 400 mm),
300 mm, 200 mm and 100 mm neminal diametar,

_ _ : oo oo ;
Job Mo 610886 Chaptee-iil, Page-5 "‘h/_/
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10.6 Brief Summary

CchPl

i Si. Items Qty
No. _ =,
1 Main Pump , 1100 m3hr, 230m head 3 Nos
_ 1200kw =
2 Main Pump , 1100m3/hr, 280m head, 2 Naos
1500kw _
-9 Face pump 40m3/hr, 30m head, 10 KW G MOs
4 | Slurry pump 181m3fhr, 28m head, 37kW 3 Nog
L8 | Diesel pump 289m3thr, 250m head 1 Mo,
6 | Diesel pump 288m3thr, B0m head 1Ho.
7 Fipas LS |
8 Pipas fitling etc = B o
» g Fontoons 2

10.7 Capital Investment

-

Appendix-A.3.4.

Job No 610886
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CHAPTER- Xl
COAL HANDLING PLANT

INTRODUCTION

The exizting main CHF has been designed for 4.50 Mtpa coal dispalch,
ROM coal has crushed down by one number 1500 TPH Gyratary crusher
from {-} 1500 mm size to a size of (-) 200 mm and discharges coal either to
a conveyor for transporting coal to loading bunker or to deshaling plant
ceusiie ROM coall deshaled coal is stored in loading Sui= &G
dispatched by rail wagons through a 300 te overhead hopper through pre-
weigh hopper and rapid loading system. The system has 1 no, 15000 te
primary ground bunker and 1 no 15000 te secondary ground bunker at

laading end

An Expansion Project Report for Bina E:-'.len&i-::ur'.l QCF (6.0 Mtpa) was
prepared in Dec., 19%9 and approved by GO The approved EFR
envisaged the addl provision of 2 nes. 1000 TPH semi mobile crusher, 1
no. Ground bunker of 15000 fe capacity, 2 nos. reclaim cum loading
conveyor to reclaim coal from bunker and discharge into a 300 te overhead
loading hoppar and dispatch by raill wagons through rapid loading system Lo
cope up the addl. 1.5 Mtpa coal But the approved CHP of 1.5 Mipa has
A yel bean commissioned and addl, ceal production of 1.5 Mips s
presently transporied by road

Mow, it has been envisaged 1o have a full-fledged coal handling plant and
coal Deshaling Plant to cater 10 Mtpa coal production. For this, a separate
comprehensive CHP has been proposed for additional 5.50 Mipa coal
dispatch which also includes the approved CHP provision t:\[_ 1.5 Mtpa, A

provision of one no. addl. 5.5 Mipa coal Deshaling Plant has bean provided

separately.

y
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The proposed coal handling plant shall have tha facilities for receiving ROM
coal from rear discharge dumpers, -::.rusixing the coal to a specific size of [-)
200mm, storage & reclamation, rapid loading system with silo and belt
transport between the intermediately points The ROM coal has o be
crushed down from (<) 1500 mm size fo a size of (<) 200 mm by gyratory
crushers and discharges into a primary ground bunker, received coal from
pnmary ground bunker through plough feeders and discharges coal either
to a conveyor for transporting coal to secondary ground bunker of 1o coal
deshaling plant. ROM crushed coalfdeshaled coal is stored in the
zecondary ground Siolor an? dim-ciched by rail wagons through a silo
cansisting of pre-weigh hopper and rapid loading system. A link conveyar
has also been envisaged for interinking the new CHF with old CHP

11.2 Design Parameters of Proposed CHF

11.2.1 Basic data

=« Production capacity in million tonnas 10 {Incremental
5.5 Mtpa for CHP}
« Mumber of working days per annum : 330
»  Mumber of working shifis per day : 3
» Duration of each shift (Hours) 5
» Type of Dumpars _ _ 100 T Reardumper
s« Feed size of ROM EI::-El.IF‘ Tm ; (=) 1300 mm
=  Producl size in mm {-1 200 mm

11.2.2 CHP Working Schedule

a} Crushing and storage : 3 shifts/day
(From receving pit up to Bunkear}

b} Reclamation and loading : 3 shifte/day and 7 days a week

LY
=i . "»':-._.
et = .--'::f"'-."?"‘:‘ [ 4%
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11.2.3 System Capacity

The handiing capacily of the CHP has been decided to match with the coal
production of 5.5 Mtpa. Based on 330 working days per year and 5 hours

par shift, and in order to mest the fluciuations of coal output frdm the mine

due to irregularities of transport system and seasonal fluctuations, the

systemn capacity of the CHP has been fixed at 2 x 1800 TPH.

11.2.4 Salient Features of CHP

. JobNoB10888 Chapter-11, Page-

Two number of recaiving rif i 170 te capacity hopper each.

Two number of gyratory crusher of 1500 TPH to crush ROM coal from
(-} 1200 mm to (-} 200 mm siza.

One numbear of pedestal mounted rock breaker with each receiving pit
ta deal with ovarsize lump size of [+ 1500 mm

Oine number of Apron feader in each recewing pil to feed crushed coal
from gyratory crusher to CDI‘:':."E}';:-FS.

One numbar of self-flowing storage overhead primary ground bunkers
of 22000 (e capacity and one number of secondary ground bunkers of
22000 le capacity at loading end

Eight number of Plough feeders each of 1800 TPH capacity for
reclamation of coal from the bunkers

2%1800 TPH conveyors for Silo ioading.

One number of Rapid load out systems comprising of 3000 te silo and
two number of pre waigh hoppers with flood loading chutes.

Associated bait DEIT'I'u'E'g,I'I.'.!rE-

Link conveyors I:J:-w-een proposed 5 5 Mtpa CHP to E:{Lstlng 4 5 Mipa
CHP.

Miscellaneous facilities like dust contral system; fire fighting. ventilation
systern, plant  cleaning system, infrastructure for praventive
maintenance ets.

Mecessary electrical, inferfocking. signaling and communication

facilities. "}
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11.2.5  System Description

The coal handling plant of 10 Mipa capacity for Bina-kakri amalgamation
OCP consists of 2 nos. of receving pit, 2 nos. of Gyratory crushers (1500
TPH | lo crush ROM coal from (-)1500 mm to {-} 200 mm size. two number
of ground bunkers each of 22,000 te capacity and one number Sita of 3000
te capacity with associated belt conveyors and accessories, link conveyor
to transport coal between proposed 5.5 Mtpa CHP to Existing 4.5 Mipa
CHP.

1128 Plant Description
11.2.6.1 Receiving Pit and crusher complex

The Run-off mine coal from the opencast mine project shall be raceived into
the both recewing pits by means of rear discharge dumpers of 100T.Both
receiving pits are provided with 170 te capacity huppe:r and gyratory crusher
of 1500 TPH for crushing of ROM coal fram (-3 1500 mm down to (-) 200
MM size.

Two number pedestal mounted hydraulically operated rock breaker has
been provided to rake and break oversize lumps, The crushed coal from the
crusher shall be collected by apron feeders to transport the sama through 3
set of conveyors to a primary ground bunker of 22000 te c2pacity. Coal
received from primary ground bunker thiough plough feeders and
discharges coal either to a convayor for transparting coal to coal deshaling
plant or, to secondary ground bunker, if necessans by a two way chutes
Deshaled coal or, ROM coal is stored in the secondary ground bunker of
22000 te capacity for dispatch.

INA PROURC W""l il
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11.2.6.2 Storage bunker and Reclamation System ;

Two number storage bunker of 22 000 te capacity each one primary and
other secendary has been proposed for Bina-Kakr amalgamation CHE.
The bunkers shall be construcled of pre-cast concrete slabs with sides
sloping at 55" to the harizontal. The bottom of bunker will have longitudinal
glit= with a long tunnel Below the slit, plough feeders with reclaim
conveyors shall be provided, The capacity of the reclaim conveyars and
plough feeders shall be 1800 TPH sach.

Twe sets of reclaim conveyors below the secondary bl s dischaige
coal directly to silo loading conveyors which subsequently discharges coal

into silo of 3000 te capacifty

11.2.6.3 Wagon Loading System
The Silo loading conveyors dischargs coal in a 3000 te silo. Below the silo
two numbers pre-weigh hoppers ara provided with flocd Inading faciiity, The
load out systemn shall be complete with power pack, level sensors and
microprocessor based controls for the operation of the gates and chutes in
a preset sequence for uniform and correct lpading of wagons. The pre-
waigh hopper filing capacity shall be selected in accordance with the type
of railway wagons arriving under the loading station, The weighing capacity

of pre-weigh hopper shall be 72 te.

The system shall permit loading of @ach wagon with pre-weighed quantity of
coal, thereby elminating the necessity of any wagon weighing sgquipment
The whaole system shall be designed to operaie either in fully autarmatic or
in semiautomatic mode. In case of autlomatic made closing and opening of
different gates is done automatically during the entire loading cperation until
the rakes of wagon gets loaded. In semiautomatic mode, uﬁening and
closing of chute is done by the operator for each wagon and all other
operations viz., .re:::;rding}displaying of weights, closing of chules and filling

of pre-weigh hopper is done automalically. The system is complete with all
)

necessary facility needead for successful operation of the system’ ‘f A=
Job No 670885 Chaplerl Fages . . 7 L7,
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The sampling unit consisting of autamatic primary  samgpler, jaw
crusherthammer mill including sample collecting device shall be located
adjacent to wagon loading silo. The sample collected shall be senl to
laboratory for analysis

11.2.6.4 Dust Extraction System

The objective of the system iz to extract coal dust from varous dust
generating points, clean the dust laden air by trapping coal particles and
finally discharge clean air into the atmosphere so that dust concentration in
the CHP prermises, even under the critical warst operating condition is less

than stipulated limit

11.2.6.5 Dust Suppression System
The ohjective of thiz system is to-elrminate the air borne coal dust or
suppresses the coal dust atits sourée The system involves canfinement of
the dust within the dust producing area by a curtain of moisture and watting
the coal dust by direct contact between the paricles and droplet of walsr
Adequate number of precision anti-clog nozzles will be installed at suitable
locations for suppressing dust by spraying water. Suitable control for dust
suppression shall ba provided and the system shall be so interlocked that it
operates only when the conveyor system iz operating or the loading

ocperation is an
11.2.6.6 Noise Control

It is well-accepted fact that noise pollution causes fatigue to operating
parsonnel Provision will be made fo keep down the noise level to the extent
it is feasible as per relevant ISinternational standards. All machine
mounting will have in their foundation anti-vibration padsisheets for
reducing the vibration and thereby noise. All fransfer chutes and hoppers
shall have wear resistant rubber or uitra high molecular weight plastic liners
of various thicknesses as per design requiremant and their suitability, /1

D
ot
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11.2.6.7

11.2.6.8

11.2.6.9

Fire Fighting and Fire detection System

Mazcessary fire fighting system along with fire detection & annunciation
system have been envisaged for the plant. This includes fire hydrant tees at
strateqgic locations at equal spacing of 30 meaters with suitable water supply
pipelines, The fire detection & annunciation unit shall be located at strateqgic
location of the plant. In addition, portable fire extinguishers to deal with
glectnicalleilfordinary fires shall be p-rmridecf at all strategic locations in the

plant.
Flant cleaning System

Tao facilitate clzaning at strategic locations ample number of high pressurs
waater servicing points have been anvisaged, These service points will be so
located that wilth & 1320 M long hose, any working area in the plant ar
agquipment-working place can be reached. These service points will be
provided with quick connecting hose couplings for easy fixing and

dismantling of hoses.

Te handle discharge from plant effluent, washing of the plant area, sump
pumps of suitable design and capacities have also been envizaged where
raquired Plam effluent shall be discharged through opan drain/pipe.

L

Plant Maintenance System

For effective maintenance of all the equipment, there will be sufficient
working space around the eguipment! machinery. All the eguipment and
conveyar discharge drumsilransfer paints efc. shall have covered and well
ventifated housing complele with a&cma stair ways, hand rails, platforms,

oross over ladders elo. as required.

Macessary electric hoisis and chain pulley blocks at suitable points of

adequate capacity will also 5z provided on various filj-:?,\ _#_:'-f.'
. e S B At
Job No.610886 Chapter-11, Page-7 3-/
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11.2.6.10 Weighment

Far the purpose of weighment, belt weighers have been envisaged. In
addition, for recording of weight of coal dispatched to the consumers, pre-
weigh syslem of wemhment has also been envisaged with the wagon
loading systam,

11.2.6,11Electrical

The electrical system shall comprise of:
Hower reception and distribution system.

- Centralised sequence control-cum-interdacking, automation, signaling
and instrumentation system

- lumingtion of plant and adjacent arsa

- LCentralised welding circuit

Earthing

11.2.6.12 Capital requirement of CHP

The Estimated addl, capital requiremanl for 5.5 Mipa incremental CHP is
Hs. 30435 Crores and defail has been given in Appendix-A.3.5. For
incremantal 1.5 Mtpa CHF an addl. amodint of Rz 592 18 crores has already
been approvad in EPR for Bina E.'itErisi-::un QCP (6 Mtpa)..

11.3 Railway Siding

11.3.1  General Information Existing Railway siding
The existing raillway siding at Bina OCP has capacity of full rack as per
Railway norms for 4.5 Mipa coal despalch. Af present there is one loading
point in aperation, -

_____________ %, B
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The characteristics of the existing raiway siding & as under:

a  Siding gauge 1.67E4M

o Fixed point | Take off from chainage 28 215 Km from Karaila Road

railway stn - : s

Total track length of the siding has full capacity for empties and load.
Gradient as per Railway Norms.

Twao empty receiving lines and two after load lines to hold a full rake of
boxes, Out of theze two lines, one is being used by existing Bina CHF
and other line s proposed to be used by Krishnashila CHP under
construction.

One engine escape line.

11.3.2 Existing sequence of operation for 4.5 Mtpa

Empty rake s brought by Indian Railway engines and are placed at
empty receiving lne. .

Engine is detached and anothaer loaded rake is drawn out with the
same enging (at front) by load drawal line.

Loading is being done through existing CHF and rail engine is hauling

the rake.

11.3.2 Proposed Railway Siding facility for additional 5.5 Mtpa

Following additional railway siding facility for Bina-Kakri Amalgamation (Ph-

[} CHP) has been proposed:

One empty receiving line of full length (750my).

One after load line of full length {750m).

One engine escape ling

Loading line with arrangement of mechanical loading and in-motion
weighment of wagons

One take-off point from KB line

2 o O o B
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11.3.4 Sequence of operation of proposed CHP

The empty rake will be brought by Indian Railways from its own
marshalling yard and placed on empty receiving line . The engine wili be
detached and will be move on through engine escape line and will be
coupled (o the empty rake for loading into wagons in-motion through silo of
CHP. The loading will be dane in ane hour for the full rake dnd mwe back

to railways marshalling yard at Krighnashila Railway station.

11.3.5 Capita! _—

Tha tatal length of preposed siding including link portion would be azout 3
Km. Thetotal estimated capital requirement of ratlway siding inthe PR s
givan in Appendix-A,5

=
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121

CHAPTER -XlI
WORKSHOP & STORES

INTRODUCTION

For maintenance and repair of equipment deployed in Bina-Kakr
Amalgamation opencast ming two tier workshop facility has been envisapged.

. Existing and proposed project workshop  will  underdaks  daily
mantenance, schaduled manignance, minor and medium repaie of
HEMM and alther mining, machanizal & slectrical eguipment alrsady
deployed in Binga CCP and proposed to be deployad al Bina-Kakn

Amalgamation QCFE

N Capital repar and major overhauling will be done at Central workshop,

Javant.

Facility planning required for workshop and store of 10 Mtpa capacity
opencast project has been dane considering the existing facilities availatle at
Bina OCP (6 Mipa). i comprehensive layout of werkshop and store has been
prepared o meat the further mainfenance & repair requirement of HEMM and
other P&M and 1o provide proper :sturage facilitios for spares, sub-assemblies

and consumables,

The proposed new project wotkshop & store will have the following facilites.

*» Maintenance and repair of various equipmant and their assemblies and

sub-assemblies deployed in the project,

™
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+  Mabile repair workshop and service unit for maintenance and repair of
field equipment like shovels, drills, dozers. electrical installatians, pumps
efc. a site.

* A well equipped store for slorage of spare parts. floal engines &
transmissions, consumable, POL, scrap etc.

In general, twa shift working has been envisaged for the warkshop. A sectfion
of maintenance facility will howeaver be available for round the clock service

thraughaut the yvear,

122 EQUIPMENT MAINTEMNANCE FACILITIES
Maintenance and repair faciites have bean planned to achieve the h on lewel
of avalabilty. reliability and longer life of HEMB and other P&M
Maintenance and repair load of workshop has been assessed on the basis of
annual operating time of eguipment, cyclhic maintenance and man-haur
requirement. Aparl fram the assessmenl of maintenance and reparr load on
workshop and store, space requirement for parking, dis-assembly and
assembly of equipment, washing, machining section, open and covered
slorage spaces eic. has been worked oul The proposed size of workshop
with store for Oplion-1&l1 (Depaftmeantal) and Jption-IN&Y (OB partially
outsourced) will be as under;
o Table No. 121
Particular Shop Size (m x m)
Option-l&H Cption- &N
[ (Departmontal) | (OB partially cutsourced)
Ovasall Warkshop and Siors 450150 IGEx150
Excavation Warkshop o 300xA50 240150
= E&M Workshop 80115 5-_5?-:1 15
Prajecl Store 113 Fs115
Comman I-a_ cihEies 150533 iy 135x35 i
- \ =i S
Job Mo 610886 Chapler-12, Page-2 #
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123 SCOPE OF WORK

Facility planning.j is based an following scope of services
12 2.1 Excavation Workshop

Preventive Maintenance

» [Daily maintenance, routine lubrication and bi-wesekly washing of
enuipmeant

» |nspachion _

+ Incidental minar repairs -:Jlf assemiles and sub-assemblies of :rr-irtil'lg and

machanical equipment, ie, dumper, dozer, shovel, RBH drnill ete

Scheduled Maintenance

«  Medwm repair and replacemesnt of assemblies and s_ut:nassem'.:-lleﬁ
»  Mobhile repair and maintenance facilities at site with maintenance craw for

fiald equipment.

12.3.72 E&M Workshop

« Minror repair, medwm repair and replacemenl of components, assembfies
and sub-assemblies of mechanical eguipment such as CHP, pump etc

« Minor and medium repair of elsctrical equipmeant such as swilch gear,
motor, self starter etc,

+ Battery charging facilifies and re-conditioning of batteries

12.4  FACILITIES

Following facilities have been provided in-the Excavation workshop and E&M
workshop respectively for guality maintenance and repair work as envisaged

in the scape of work,

il e \%\- "/f’ = L ——— ‘ll;'ll_;.-"\_,-'-
Job No.610886 Chapter-12, Pages e ¥
{5 L
A & .,
- GENERAL AT AGER BRI IRATR
BINA PROJEST LB 8.5



CMPDI

1241 Excavation Workshop

= Mechanized washing on specially constructed platform for dumpers and
dozers

o Daily maintenance bays for dumpers and dozars

« Schedule inspection and lubrication bays for dumpers and dozers.

» Scheduled maintenance, medium repair and minor repair facilities for

Db e NG IOZES

v Minor repair and replacement of sub-assemblies and aszsemblies of
Shovels, Drills and other field equipment at site as well as in the
warkshop.

» Nachining section

« Electrical repair and Radialar repair seclion

«  Welding and structural section

«  Favements for dumper and dozer parking

¢ [werhead and /g water reseryoirs.

» Supporting facilities like sub-station, computer room, electranics room,
charge stores, tool room, offices, pump room, cycle stand, canieen,
security post, fire fighting facilities, ventilation system etc.

v Material handling facilities

«  Mgabil= jepair workshop and mobile re-fuelling station

12.47 E&M Workshop

o E&M repair complex far maintenance and minor repair of CHF eguipment,
Fumps, electrical equipment and inslallations.

r PNachining section, electrical repair section, structural =ection elc.

o Suppaorting faciliies like charge store, tool store, cycle stand, compuler

room, tailet, security post, offices etc.

' —-—f'di} _
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12.5 WORKSHOP LAYOUT
12 5.1 Excavation Workshop
List of major HEMM proposed to be deployed in the Bina-Kakri amalgamati on
QCP for Option-| (Deparimental with e;isimg CvL), Cplion-1 {Dépanmemal
with new higher size O/L), Option-l (Fartially OB outsourced with existing
e e ——
LVL) & Optien-IV (Fartially OB outsourced with new higher size DIL) is as
under:
o Table No, 12.2 -
| Unit
|5 No.|  List of HEMM Cap i SO
Cptian-l | Optiar-l| | Opton-1il | Opficn-Y
1 |Dragling | 24m3rasmR | No 2 4. | 3 4
[ 2 |Oragline | 10m3/86mR | Mg 2 £ z C
3 |Eisc. Raps shovel 20m3._ | Ma. a 8 0 g
i E!e:_, __H-:][‘.:-E.' shavel 19m3 | Na 5 5 5 5 !
5 {Hyd Srovel 10m3 | Mo 2. E 2 2|
& Hyd Stovel[EMD) | 8-10m3 | Mo, 2 z 2 2
T _[Hyd Blhoe (B/hoe)| 4 5/555m3 | Mo 4 4 4 4
& |Diesel Blhoe 25 m3 M £ 2 2 e
g  |Hyd Shove! 25ml i g p 2 2
10 [Hyd Shovel 12m2 | No Z 2 L :
11 |Rear Dumpar 180 T Mo Sl Ga 0 i
12 [Rear Dumpar  — 100 T Ma. | 87 Gy o &5
13 |REH Drill 311mm__ [ Ha. - H . 2
14 [REH Dl 250mm__ | Mo. | 27 23 ] 14 10
15 IRBH Digsel Dnll 180 mm | Neo. 7 7 -
16 |Dozer 770 hp M 5 5 R DY
7 |Dazer 4ilhp | No 26 25 3 | 29
18 |Dozer with nppi. 410 hp Mz » 2 2 2 2
18 [Whesl Dozer 300 hp Mo 2 2 2 2
Z0  [Motor Grader 280 hp No 10 10 B 5] |
41 |FE Loader .7 Ma | 2 ps 2 2
22 |Crane (Hydraulizh T Ma 1 1 1] 4]
23 [Crane [Hydraulic} 305D Ma 2 Z 3 R
24 |Crane [Pick & i0t Ho F] 4 4 4
Carry) : f
25 |\Waler Sprinkler 54 K Ho, & g 0 N
26 | Water Sprinkler 28 kI M. 4 4 B a
f
. - £ A
Job Mo 610886 Chapter-12, Page-5 s /A
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CMPDI

The maintenance and repair bays and other facilities for dumpers and ather
HEMM have been designed based on the prevailing CMPDI norms and OEMs

recommeandations.

Excavation workshop has been planned for maintenance and repair work of
Dumpers, Dozers, Shovels, Drlls, Loaders, Cranes, water sprinkiers and
other mining equipment. The capital répairs ars proposed {o be carried out al
Central workshop, Jayani . ' . i

General layout drawing of workshop and stare for oplion-1&l (Depanmental)
has been given in Drg. No RB/EAM/300078 and general layout drawing of
workshop and store for option-il&N (Parhially OB oulsourced) has been given
i Jrg Noo RE/E&M30007Y respeaclively

Size of major functional shops and their bracket heights are as under:

Table Mo, 12.3

Majar Shops " Opfion. | & Il [Departmental) | Option- [N [Parially OB
oo : ek gutsourced)
I N of | Bay EZhop i Ef:!:":lll:l_'li- I"r'n.l:_'u_ al | ﬂ.ilﬁl SEnop Bracket
lays Cire mIn Heighi | ha_'t,_s Hize sl Heug&
Dumper Fagair | I {
L Complex 12 | i2x13 | 14d=dd | 13.0m | 5 1.73:15_ EDnd D 125 m
]
| Dozer  and  Face ! = . I
Eouiprmant Bz 4| 1010 [*30eE0 B3m 2 | 1010 [ 50«30 | B0
Complex g

12.5.2 E&M Workshop

PR for Bina-Kakri Amalgamation OCP (10 Mipa) has envisaged large nos of
purnps, CHF eqlfp:'ﬁﬁEnt. transformers and other misc. eleclrical and
mechanical equipment. The maintenance facilites for CHF equipment, pumps
and other E&M equipment have been designed based on the prevailing
CMPDI norms and OEMs recommendations. :

f
i e S e sl
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Overall size of E&M workshop will be 80m x 115m for option-l & Il and 35m x

115m for option-II&Y  General Layout drawing of workshop & store for
option-1 & 1l has been given in Drg. Mo R&/ EEM/ 300078 and for aption-
&Y has been given in Drg Mo, RE/ E&M! 300078 respeclively. Size of
major E&M shops will be as under
Table No. -12.4

E&M Repair Com

Major Shops

o o

—Option-TEN___

| Optien- 1 & W

LM Repair shop

T Shap Bracent | Shep [ Bracks

E=d Dl ! Mol e heighi

plag| 2dmx36m | gam dmx2dm BOm
TZomsa0m| 6am

-

12.5.3 Project Store
Thiz workshap will have a Project stare to meet the {otal requirement of
projectl and workshap Overall size of Project sfore will be 70m x 115m for
optron-1. 11, L & IV, The size of main slore sheds! bulldings are given bslow
Table MHo. - 12.5
Major Shopa Qptian- | & Il J Optian- 1 & [V
Shopsize | Erackat heignt Shiop. siza Brackel hsignt
Srors snEd | HMmxE0m Bom 2dmox£hm 20m
[FOL stors 24 ma 18 m 48m | 12meiom |  d5n
Store elhce Smx10m 4.5 m Lmxidm 4.5 m
12.6 WORKSHOP P&NM.
= The selection of Warkshop P&M (Machine tools) and store P&M has
been done considering the maintenance programme of various HEMM,
job wise requirement in respect of dimensions, nature of operations to be
performed, frequency of such requirements, degree of precision eto.
i - £
Job Mo B10886 Chapter-12, Page-7 / e 4
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CMPDI

«  Provision of Tyre press, Tyre handler, E.Q.T cranes, mabile cranes. fork
It trucks, trolleys, electric haist, chain pulley blocks, jacks et has been
made for quick and effective handling of heavy materials and tyras within
anid autside the shops.

. P&EM for Workshop & Store has been assessed separately for aplion-1&[
and option-I&1Y and has been given in Appendix - A.3.3.

12.7 CAPITAL INVESTMENT
Tha estimated additional capital reqguirement far workshop & store P&W for
optian-1&Il iz Bz 2381 Crores and Tor oplioo-IH&N 15 Bs 1220 Crores and

details has bean givan in Appendix- A.3.3 separalsly

Job No&i08BBE Chapter-12, Pa
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Chapter - XIII

POWER SUPPLY, ILLUMINATION & COMMUNICATION

INTRODUCTION

This chapter deals briefly with the source of incoming power supply, project
and CHP substations, power distributicn arrangement,  illumination,
sutcmation & communication facilities required for the project. Three
Options, namely, Option - i, Option — 11, Cption — 11l and Option — IV .2
Departmental with existing Draglines, Deparmental with new higher
capacity Draglines, OB Parial cutsourcing with existing Draglines and OB
Partial oulsourcing with new higher capacily Draglines respectively have
peen envisaged, However. in all the casss Coal mining will be dong

departmentally,
SOURCE OF SUPPLY

At presant the project is having two 33k\V substations, namely, OB
substation and Coal substation. Both substations are receving power
through 33kV overhead lines from existing Bina switching substation The
overhead ine feading to existing OB substation is routed through the north
haul road at the boundary of Bina & Kakn. These lines are to be diverted fo
vlear the way for this amalgamation project. It is also proposed to shift
existing OB substation to a new location with enhanced capacity. Proposal
for diversion of existing OH line as well as shifting of OB substation has
heen taken up separately and is under process,

For this amalgamation project it is proposed to enhance the . capacity of
axisting OB and Coal substations to cater the additional electrical load.
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13.3 MAXIMUM DEMAND & TRANSFORMER CAPACITY
13.31  EXISTING SYSTEM -
The connected load and corresponding maxirmum demand of existing OB
and Coal substations are as under &
OB Substation -
Connected load in kW - 11166 kW
Maximum demand in k\va - 5918 kVA
COAL Substation —
Connectad load in kv - 14672 kW
Maximum demand in &Va 8466 kVA
Capacity of existing OB and Coal substations are as under —
0B Substation —
1% 10 MWA, 33/6 Bkv
1% 7 MVA 33/6 BkY
1} 3 MVA, 33/6.6/3.3kV
Coal Substation —
1x 10 MVA, 33/5 68kY
1% 10 MVA, 33/6 6/3.3kV
1% 3 MVA, 336602 kY
1332 Proposed System —
For this amalgamation project the capacty of existing OB and Coal
substations have to be enhanced to cater the additional electrical load, The
connected load and comesponding maximum demand of additional loads
coming under amaluamatmn project “far, -.-annus options have been
elaborated below: e ; J_,.-}";.___
L,
\%’ - / ‘ /
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iy — suBSTATIGN | CONNECTED LOAD| MAX! DEMAND
45 I ks i KVA
i OB SUBSTATION 13501 6930

OPTION -1 | COAL SUBSTATION 15656 G285

Ei TOTAL 23057 16358
D | OB SUBSTATION 16974 2507
2 OPTIOM -1l | COAL SUBSTATION | 15398 9242
o TOTAL s 17848
) OB SUBSTATION 2005 145

3 OFTION - 11l | COAL SUBSTATION 14556 Bavd =
TOTAL 16662 10014
| oBsuBsSTATION 5384 2815
: OPTION -1V | COAL SUBSTATION| 14536 afas
m TOTAL 13540 11598

As elaborated above, the connected load and corresponding maximum

demand af existing OB and Coal substations are 23505 kW and 17221 KWVA

respectively
= CONNECTED AKX
rml OFTION | SUBSTATION LOAD Il | DEMAND in KuA.
i OB SUBSTATION 24BAT 12848
OPTION -1 | COAL SUBSTATION NE2E 17692
- TOTAL 54E95 o740
OF SUBSTATION | 2E£20 13652
2 | OPTION -l | COAL SUBSTATION 30026 17708
TOTAL BEAST 31358 -
OB SUBSTATION 13173 7052
3| COPTION -1 | COAL SUBSTATION 29261 17335
- _ TOTAL 42441 24401
OB SUBSTATION 14534 7B63
4 | OPTION - v [ COAL SUBSTATICN 25185 17246 |
; TOTAL 026 | 26109 |

For 10 Mipa project, the connected load and corresponding maximum

demand of OB and Coal substations for various options are as under -

Option wise connected load and corresponding maximum  demand
considering existing as well as additional loads of the 10Mipa project have

bheen elaborated below.
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In case of Qutsourcing option, it is presumed that all the cutsourced HERMM
will be electric driven. Accordingly, capacities of transformars as wall as
capacity of OB substation have been kept identical with the departmental
aptions. However, for calculation of power bill. only the departmental loads
coming under the individual options have been considered

The maximum demand will be achieved after considering 80% divarsity and
improving the system power factor to 0.88 by providing capacitor banks of
adequale capacity.

The OB Substation will supply power to Draglines, Shovels, Drills and part of
quarry lights. The Coal Substation will cater o the locads of Cnal Shovels,

CHP, Pumping. Werkshop, Colony and h:‘.l anae quarry lighls

13.3.3  Substation Capacity
Substation capacity of all options will be same

13.3.3.1 OB Substation :

As elaborated earlier, the existing OB substation is having installed capacity
aof 20 MVA To meel the demand of additiona! loads coming under
amalgamation project, i is proposed to enhance the capacity to 30 MVA by
installing one mare 10MVA transformer.

13.3.3.2 Coal Substation ;

The existing Coal substation is having total installed capacity of 25 MVA
Due to inereass in coal production, CHP alorgwith pumping and other allied
loads will also increase. Considering the additional loads it is proposed to
inztall one more 10MVA transformer in the existing Coal substation. The

enhancad capacity will take care of total coal and commaon loads.
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13.4 METERING ARRANGEMENT
13.4.1 At 33kV Side
For the purpose of energy charges for Expansion Project all the 33k contral
panels will be provided with the following mefers ; :
i Trivectar Meter with MD indicator
i) Ammeter
iy Voltmeter
W) Frequency Metsr
1342 Al 66k Side
All incoming panels will be provided with
I EVH Meter
it} Armmeter
miy  Voltmeter
) HF Meter
All outgoing panels will be provided with
il EWH Meater
iy Ammeter
m  \oltmeter
13.5 VOLTAGE DISTRIBUTION & SYSTEM EARTHING
The various voltages proposed to be used at the project are
Incoming supply to Project 3 33k
Incoming supply to CHP : 6.6kW
Incoming supply to Workshop _;II
D Fil—
Tob Mo 6l O0as - ~ Chopter-13, Poge-5 N
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Incoming supply to Addl. Quarters : a.6kY
Shovels : §.6kV

Dirills : 8.6k\
Pumping ; 8.6/0.415kY
CHP : 8.6/0.415kY
Colony & water supply ! 415V olts
Lighting inside the guarry = 240 olts
Lighting outside the quarry : Z240Volts

In this project. restrclted earthed neutral system has oser proposed fo be
adopted for all equipment. To ensure safely Lo working personnel and for
prevention of shock hazards an effective earthing system has been
envisaged. There will be earthing grid surrounding the project substations
Thea eguivalent resistance of the sarthing gnid shall preferably be kept celow

ane aohm
13.6 FROTECTIONS
13.6.1 Transformers

The foliowing protections for all the 10 MVA transformers will be provided i
the 33kV circuit breaker contrelling HT side of the transfarmer

il Parcentage differantial pn:ftﬁ.--::’rinn

i IDMT over cuorrent protection with high set instantanaous element

iy 1DMT earth fault protection

In addition to the above, the following protectng gadgets will be incorporated

alongwith the transformers:,

i) Buchholz Relay (alarm and trip)
i) Winding temperature indicator

i) Qil temperature indicator I-*-
" : ;A
=l = SR e 450V £
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13.6.2

13.6.3

13.7

13.7.1

13.7.2
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Secondary control of transformers

All the 6.8V circuit breakers controlling the secondary of transformers shall
be provided with IDMT over current and E/F relays with high set
instantaneous elerment and shall have provision to trip on all internal faults of
the transtormars which are sensed through the percentage differential and
Buchholz protections.

6.6kV autagoing feeders

All the circuit breakers cnnfrnllilﬁg tFie 6.6k outgoing feeders shall hava the
following protections.

iy IDMT over curment protection with high setinstantaneous element

i) Restricted earth fault protection
POWER SUPPLY AND DISTRIBUTION
Fower Distribution to Quarry

All the draglines, shovels, drills elc. to be deployed for QB removalfra-
handling will receive power from the OB substation through 6.6kV overhead
lines with ACSR Woll conductor. All other loads like coal shovels, CHP,
pumps, colony, workshop etc. will get power from Coal Substation through
B.6kY overhead lines with ACSR Wolf conductor, MNear the mine, guarry,
OHL will be terminated and power will be fed to field eguipment through
cable, field switch and trailing cable,

Power supply to CHP

The project is having a separate CHP substation for feeding power to CHP
loads. It is proposed to construct & separate coal handling plénf te handle

the additional 4 Mipa coal. Subsequently, the capacity ::':;,_-:m:-'.tir'-g CHF:/ZI"
_ - -— {1' .---_ g

AND g

AENEDAL

-1 F, ™ -
AARAFRCR E?ﬁ"i"—'.r f



13.7.3

13.7.4

13.8

13.8.1

Jok Mo g H0EES
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substation will be increazed by instaling power transformars, primary and

secondary switchgears and allied equipment. Three switching stations
namely switching station-1, switching station-ll and switching station-l1 will
pe constructed near crusher house, ground bunker and RLS gespectively
The switching stations will receive power from CHP substation through
5.5k overhead line. Complete CHP will be fed from thess three switching
stations

Power supply to Workshop

The existing bina project is having its own Workshop which s Teceiving
power from the existing Coal substation. For this amalgamation project, the
capacity and size of existing Warkshop has to be increaszed. Accordingly,
power will be supplied to Workshop by twe 66KV teedars from Coal
Substation. Power will be received by the workshop substaton from a

double pole struciure o be constructed near workshap supsiation by cable
Power supply to Colony

For supplying power to additional quarters it s proposed o construct a
colony substalion of suitable capacity. These fransformers will get power at
B.6kY from the proposed Coal Substation by Over Head Line. The existing
colony will continue to get power from the exsting substation,

ILLUMINATION : :

Owarall ilumination of the project has been envisaged as under

Cluarry Hlumination

The working areas of the quarry shall be iluminated by a sysiem of 4x250W
HPSY lamps mounted on 15mis, high fabricated towers which will he
installed along the edges of quarry workings. Power to these lights will b
fed through 25kVA, 6.6/0.230kV lighting transformers. Besides this the area
in the vicinity of each drill will be lighted by one 10kVA, 6 6/0.230kV lighting

fransformer.
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13.8.2

13.8.3

___CMPDI

Haul Road lllumination

Entire haul road area will be lluminated by 260W HPSV lamps mounted on
steel tubular poles. Thess poles will be erectad along the haul roads. Fower
to these lamps will be provided from the 100kVA, 6.68/0.415kY transformers,

Spoil Dump Numination

Spoil dump illumination will be caried out by 1000W metal halide lamps
mounted on steel wpular poles with 258kVA, 6.6/0.230kV transformears

13.8.4 General lllumination

13.8.5

13.9

lob Mo &1 DHGA

Adeguate provision has been made for ilumination of installations near
magazines, reads and other strategic places by 250W HPSV lamps. Where
ever possible all the industrial roads will be illuminated by 150W HPSY
lamps and fittings fited on street lighting poles. Workshop and CHP wil
have their own independent illumination systems. Colony roads will also

have thair own independent ilumination system.
Emergency lllumination

Pravision has been made for portable emergency lights during power failure,
for illuminating the important locations, such as, project office, substation,
store, hospital, magazine, security and time office ate.

COMMUNICATION

Folliowing Communication system has been envisaged for amalgamation
project ; '

i} 200100 Lines Telephone Exchangs

i) Swrface Mine Communication comprising DECT

il 1805 L
i) CODMAC . ,/‘/J.,L
geir Pt
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wp o QITDS (Operator Independent Truck Dispatch Systams

vl Internet facility

vil  VHF Communication

vil)  Synthesized Handheld Trans Recaiver with all accessories
(Walky-Talky Seaf)

vii)  Synthesized Mobile set alongwith Whip antenna, RF cable with

connector (Wirsless Base Station)
viii)  Repeater Station (45-50 Watt)

SPECIFIC ENERGY CONSUMPTION

The expected pattern of energy consumption has been estimated based on
the quanturm of work done and no, of working hours in the year.
Tha peak annual energy consumption and other power indices for different

opnons are appendead in following tables

Option - |

A.  For Peak Production of 10 Mtpa :

5l Power | Energy Cons. | Energy Consn.it Energy |
No. | Consumer | (MkWh) | of Prodn. (kWhit) | Chargelt (.0t |
1| Overburden = 4842 484 2144

| 2 |[Coal 36.80 368 | : 16.30 !

.3 |Commen | 5488 ° 948 | 2428 |
4 | Total 140.10 . 14.00 | g2.02 |

Based on the existing power tariff, the peak annual power bill will be of the
order of $6205.40 lakhs.

B. For Additional Production of 4 Mtpa : -
sl Power Energy Cons. | Energy Consn.ft Energy
No.| Consumer = (MkWh) | of Prodn. (kWhit) Charge/t( .it)

1 | Owerbifiden 21.85 546 24.35

2 | Coal 2241 [ 5&D 24.98
3 | Common 26.31 5.58 2935
4 | Total 70.57 17.64 78,68

Based on the existing power tariff, the peak annual power bill will ba of the
order of T3148.77 lakhs,
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Entire haul road area will be iliuminated by 2600 HPSW lamps mountad an
anxal tubular polcs. Theoess polos will be orcoiad olong S braod roacds, Fovear

to these lamps will be provided from the 100kVA, 8 6/0.415kV transformers

13.8.3  Spoil Dump Hlumination

Spoil dump flumination will be caried out by 1000W matal halide lamps
mounted on stest tuoular poles with 25kVA, B 6/0.230kY transformers.

13.8.4 General llumination

Adequate provision has been magte for lumination of installations near
magazinas, roads and other strategic places by Z50W HPSV lamps. Whare
ever possinle all the mdustrlal roads will be illuminated by IEDW HPSW
lamps and fittings fitted on sireet 11ghtlng poles, Workshaop and CHP will
have their own independent llumination systems. Calony roads will also

have thair own independent illumination system.
13.8.5 Emergency lllumination

Provision has been made for portable emergency lights during power failure,
for fluminating the important locations, such as, project office, substation,
store, hospital, magazing, security and time office etc.

13.9 COMMUNICATION

Following Communication system has been envisaged for amalgamation
project 3

i} 200/100 Lings Telephone Exchange

il Surface Ming Communication comprising DECT
i) CODMACS
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Option — || _

A.  For Peak Production of 10 Mtpa :

"8l [ Power | Energy Cons. | Energy Gonsn jt Energy
Mo. Consumer | {MkWh) of Prodn. (kWhit) Charge/t {"./t)

1 | Overburden _ 50.44 3 504 2223 _‘
2 |Coal 3880 368 16.23

3 | Commen __ Bo.ay B.10 2880

| 4 [Total; | 148.21 14.82 3| 65.38 ﬂ

Based on the existing power tariff. the peak-annual power bill will be of the
order of T6534.15 lakhs.

B. For Additional Production of 4 Mtpa ;

Sl. | Power | Energy Cons.| Energy Consn.ft Energy |
| No, | _Consumer | {MKWh) | of Prodn, (kWhit) CHargest (" ./t) .I
1 |Overburden | 2387 | 597 2692

2 | Coal | 2241 | 5.60 25,28
| 8 Commen | 2857 | ga3 _ 2B.5E

4 | Total : : 71.58 | i | BO.73 |

Based on the existing powsr tariff, the peak annual power bill will be of tha
order of 3227 31 lakhs

Option = NI
A.  For Peak Production of 10 Mtpa :
1. Power Energy Cons. | Energy Consn.jt| Energy
NMo.| Consumer (MkWh) | of Prodn. (kWhit) Charge/t [ "./t)
1 | Cwerburden 23.07 2.31 10.16 |
2 | Coal 36.80 L | 16.18
3 | Common 57.90 5.79 )
4 | Total 11778 11.78 51.83 |

Based on the existing power tariff. the peak annual power bill will be of the
order of T5178.55 lakhs,

B. For Additional Production of 4 Mtpa :

S| Power Energy Cons. | Energy Consn./t Energy |
No.| Consumer (MEWh) of Prodn. (kWhit) Chargeft['-."til 2

1 | Overburden 0.48 2.36 » 10.24
2 | Coal - 22 .41 5.60 - 24.30
3 | Common 22.24 586 2414
L& | Totl: [ 5417 v |7 8827 | - 5868 | b
e Thoplor 13, Page T/ 0 e em - L)
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Based on the existing power lariff, the peak annual power bill will be of the
order of 72347 .67 lakhs,

Option - IV

C. For Peak Production of 10 Mtpa :

| Sl Power Energy Cons. | Energy Consn.it Energy

No.| Consumer ~ (MEWh) of Prodn. (kWhit) Charge/ft (. rt]-

1 | Overburden 25.14 2.51 11.05

| 2 | Coal 36.80 3.68 1619
3 | Commaon 58.29 _ 583 | 2585
4 | Total: 1 120.23 12.02 52.89

Based on the existing power tariff, the peak annual power Bill will be of the
order of ¥5291.77 lakhs,
0. For Additional Production of 4 Mtpa

5. ‘Power | Energy Cons, Energy Consn./t Energy
. Wo. Consumer [(MkWh) of Prodn. (k\Whit), Chargalt{ .ft)
1 Overburden | 1152 [ 288. |  12.p4
2 | Coal J2ay | 5 60 ' 24 58
3 | Commen 2263 | 5.66 24.85
4 | Total 56.56 | 1414 &2.07

Based on the existing power tariff, the peak annual power bill will be of the
arder of $2483. 87 lakhs

CAPITAL INVESTMENT FOR ELECTRICAL P&M
Option wizge capital investment for the project for elecirical power supply,
distribubion, illumination, earhing, . automation and communication have

been appended balow ;
(Amount in Bs. Lakh)

Sl | Variant | Existing | Additional Total Provision

Mo, Provision Provision

T | Opton=1_ 1355 89 4066 61 5422 70

2 | Option - I 1355 89 4065 49 5422 38
3 | Option-1 1355.80 | 352791 ;'  4BB3ED

4 | Option- IV 1355, :3\ 550.45 400634 |

Ii"
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The detailed breakup of the estimates have bean elaborated in Appendix-

A3 2 of respective options.

LA AR B B A .*ﬂ

13.12 ENERGY CONSERVATION

In order to reduce the electrical energy losses of Bina-Kakr Amalgamation
Project, the fallowing proposals are made:

Use of ACSR Weolf Conductor for both 33 KV and 6.6 KV systems

throughout the minz will reduce line losses and improve voliage reguiation.

Installation of energy meters at different points in the project and colony 1o

monitor and check powear consumption,

installation of automatic 'ON' and "OFF" devices for sireet lights, colony
approach roads, CHP, workshop ete. external lightna of services buldings
with per-set timing for switching 'ON' and "OFF" of the lights. so that the
energy would be saved by reducing the wasteful burning hours. |

\Water garland drains are fo be made around fhe periphary of the mine so as
to confine the catchment area when the garand drain. This will reduce the

make of water which in turn will reduce the energy consumption for

pumping

Frequent starting and stopping of the main pumps should be avoided. For
this purpose sump capacities are (o be kept adequate, Also, pumping can
be avoided at peak hours to reduce the maximum demand of the project.

CHP: Within the given parameters selection of layout is to be done to have
2 minimum coal conveyance distance. High voltage drives are selected
wharever possible to limit losses, motor and cable size.

o B B B B BN B BN B On BN BN BN AN AN AN AN BN B AN B B o &
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Mumination

Low energy consuming and high lumen producing sodium vapour lighting of
workshop, CHP and lighting of approach roads, railway siding, haul roads
etc. and 150 W HPSY lamps have been provided for lighting of colony road,
park, external, lighting of recreation centres, rest houses, shopping centres

=14

The following actions are proposed which may reduce the energy

consumption on lighting:

ay  Regular cleaning of lamps

) Use of electronic choke in place of conventional choke

o Design of bulding ensuring opiimum use of natural lignt

i} For infenor walls of buildings, selection of proper colour with highear
reflection factar is recommended for interior Ii.ghling This will reduce
the anargy consumption

2} Provision of electronic regulators with domestic ceiling fans to avoid

ohmic losses which occurs in conventional regulations.
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14.1.2

14.1.3
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CHAPTER- XIV

CIVIL CONSTRUCTION

GENERAL

Cwil Construclion involves mainly residential buildings, non-residential/service
structures, surface reorganization, roads & culverts, water supply and
sewerage system for the smooth operalion of the mine/project for the
augme=t=tizs U0 2! production from existing 6 Mtpa to 10 Mtpa in four
gptions {Oplion | I & IV} of Bina-Kaki Amalgamation QCP.

Life and type of Specification

The proposed guarters for the additional emplovees of the CCP zhall be
conslruclzd at the existing  township of Bing project as per noms The
provision of permanent buildings of RGC frame strusture  for quarters and
szrvice buildings have been made. The life of permanent buildings may be

considered a5 58 Years or aziual life.of the OCP

Mature of Scail

The block for coal mining area and township for Bina-Kakari Amalgamation

Project has already  been jdentified. The actual nature of soil shall be
identified by soil tests  after the finalization of sites for different sltructures
However, the area of proposed mine is on plateau and the aclual soail depoail

s consolidation of disintegrated ardinary sedimentary rocks, sands and fine
50ils.

External Services

All civil construction waorks shall be done (h rough contractual syslem.

Job Mo, 610886
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14.2 COST INDEX AND SPECIFICATION

Cosl of Civil construction has been estimated on basis of norms and
calculations at the prevailing Cost Index at Singrauli The Cost Index has
been caloulated as 2340 applicabls as on March-2011  al Singrauli with
respect to 100 base of CPWD, S0R at Delnl as on 1.10.1976 (shawn in
Appendix-4, 2. 3).

Specification of residential buildings ard non-residential buildings shouid
follow BIS, BRE, CPWD or NBC Morms

14.2 SERVICE BUILDINGS
1431 Pravision of Service/Welfare Buildings

The provision of expansion of the existing General Manager office and
Boundary wall has been made in the Office complex af the existing township
al Bina

Additional provision for Statutory service buildings such as  Pit haad bath,
First Aid Centre, Rest shelter, Training centre, Boundary walls et in the

mine area has been mads.

The pravision of Magazine house and boundary wall have been made for the

storage of explosive materials of the mine

Adequate provision of welfare/community buildings with suitabla boundary
walls such as Dispensary, School, ‘Worker's Training Instilute, Rest
house/Officer's club, Staff rest house, Shopping cantre, Training hostel, Bank,
Canteen, Garage elc in addition to exisling space of buildings have been
made  as shown in Appendix-A 2.1,

Job Mo -§108865 - -Ehaptel-m I'—*ag. 5
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14.3.2 Site for Service Buildings

Extension of the Central F'r{.:jec:t Office { CGM Office, has bzen proposed at
the existing site. Workshop, CHP, Sub-station, Statutory buildings etc. ars to
be constructed at suitable site in the minefindustrial area.

b

14.3.3 Salient features of important Service Buildings

14.3.3.1 Workshop

Marmal mainienance and repairs of HEMM and other PAM have to be done in
the project workshop,  Provision far infra-structure of warkshop & stare for the
proposed coal production (10 Mtpa ) in additian to the existing facilities has
been made as shown in Appendiv-A2 1 Different civil slructures required: for
lhe workshop have to be construcled as per site condition of the Master Pian.
However, major repairs of HEMM have 1o be done at Central workshop

Jayant,
14,3.3.2 Store

Additional store  facilities  have been provided for Store office. POL stare
Store yard, Scrap yard, Stare shed, Security room and baundary walls.
Provision of Store  has been made in the Workshop complex as per plan and
shown in Appendix-A2 1

14.3.3.2 Sub-station

Adeguate sub-stalion facilities are already available for 4.5 Mipa praoductian
from Bina OCP. Additional fund provision far sub-station buildings for Colony,
QB section and coal section with boundary walls at different locations [ one
for colony, one for OB section and one for coal section in mine areda) have
been made for the power supply to produce 10 Mtpa coal from Bina -Kakri-
UCF in addition to the existing substation facilities (shown in Appendix-A.2.1).
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14.3.2.4 Dragline/Shovel erection yard

Adeguate additional provision for Dragline! Shovel ersction yard has been
made in addition to the existing facilties for the increased produclion  Trom
the OCP. (shown in Appendiz-A.2 1),

14.3.3.5 Magazine

Adeguate additional provision for magazine and boundary wall has besn
sz in 2ddition o existing facilities for the increased productine from the
OCP. (shown in Appendix-4.2.1)

14.3.4 Cost Estimate

Catails of provision of fund for senvice buildings aon differant heads have been
shown in Appendix-A.2.1 for additianal production for the different oplians |
Optian-l, 111, &V

14.4 RESIDENTIAL BUILDINGS

The additional requirement of 367, 324, 205 and 178 residential quarters/flats
has been assessed as per the enfittemnent of manpower of the mine for
Cption-1, 11, 1l & IV respectively  which would be construstad in lhe existing
townehip after approval of any ong from the these options. Surplus quarters
of MO-type/LCH in the township may be utilized for the nesdful employees of
the NCL project. ’

14.4.1 Provision of Houses

There are 2087 girs already available  the township. However, under
provision of planning. there is  requirement of 70 % DUE:;EH quarter
satisfaction for the project. The location of project is at the remote place for
which 100% guarter satisfaction as per entitlement has heen considered fo
officers for their prompt service. There are surplus MQ-typs! LCH- type

guartars in the proposed opfions of the OCP plan. P
% ¥
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Additional provision of 357 Nos. of B/C/D-type quarters has to be made o
meet total requirement of 1842 quarters for overall 70 % quarter satisfaction
for Option-| as calculated in table befow

Additional provision of 324 Nos. of BIC/D-type quarters has io be made o
meel total requirement of 1773 quarters for averall 70 % guarter satisfaction
for Option-ll as caloulated in lable below.

Additional provision of 205 Mos, of BIC/D-type quarters has to be made to
meet total requirement of 1384 quarters for overall 70 % gquarler satisfaction
for Opticn-lIt as calculated in table below,

Additonal provisian of 178 Nos of BfC/D-lype guarers has to be made to
meet tofal requirement of 1344 quarters for overall 70 % quaner satisfaction

for Option-Iv as calculated in tabie below

The fund provision has been made as per requirement of quarters for the
difierent Optians shown in Appendix-ngz. 2,

The provision of different types of residential bulidingsiquaniars as per
entitiement of the category of manpower has been shown in the table below

far different options;

Table -14.1
. (Cption- ) .
it | Category of Manpower | Provision of | Man- Additional | Total | Type |
Mo. Hauses power | Existing | Provisionof | Reqgt of
in o {Nes) | Qtrs 2trs [Nos.) of | Otrs
(Wos ) Qtrs. :
A | _ In Nos
| 1 _|Officers(Sr) | 100% [} 15 54 65 D
2 | Officers = 100% 113 i} as 113 c
i | Supenvisory’ Monthly B5% 1244 408 278 | B84 E =
| Rated staff 2 2 = g E
4 | Dally Rated slaf & B1 % 1205 376 | 0 976 | MO
Monthly Rated staff i A
| [ Tatal - 70% 2631 [ 1476 | 367 | 184z '
=
i~
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Tahle - 14 2
({Dption- 1)
[ 5T Category of Manpowsr | Provisian Man- Addilional | Tolal Reqt | Typa
Mo af [ power | Existing | Provisionof | of Qirs of
Heuses {Mas. Qlis. 2ers (Mos.) [Mos.} Qirs.
) in% {Mos.) o
[ 1 [ Officers (Sr) | 100% N 15 51 E5 [Vl
2 | DHicers 1005 112 7B ai 104 L
3 | Bupervisory'  Monthly 5% 11789 406 242 G48 B
Ratedstaffl = i
4 |Daily Rated stafff B0 T 1187 B850 i 50 Mas
Monthly Rated - A
| Tetal 70% 2541 | qa4g 3z 1773 li=3E
Table - 14.3
1Optian- |11
al Calegory of "~ Pravision Man- | [ Agditional | TotaiReat | Type
il fManpoussar of powsr | Exisbing | Proviswan ol ni Qs o
Hogses oS | Ohirs, Dy (Mas: Mas irs
= L | \Nas ) s
L {Oficersisey) | J00% | s4 | 95 | 38 , | s [ O
|2 [Ofiges | 500% = b e =) C
3 | Supervisory! Menthly | BS% | &N 408 | 163 T 8
[ | Raled salf |
| 4 | Daily Rawd stat 0% | 988 B0 | 0 590 M
|| Monthly Rated | S | A
, | Total 0% [ 1992 | 1189 [ 205 1394
Table - 14 .4
{Option- M)
[ 5 | Calegory of Manpower | Provision Mari- | Additional | Total Regl | Type
Mo ' of power | Exsting | Provision of | af Otrs of
Houses (Nos ) | Citrs, Qs (Mos ) LT Qitrs.
) in % I | [Mas)
| 1 | OHicers {Sr) 106% | 354 | P R 54 C
2| Dificers 100% 8 | 7B x| a1 L&
3 | Supervisory!  Monthly E1% g3z ADG 135 Gz R
_Raled staff | | | I
4 | Dailly Rated staf 05 053 BET o | B67 (TaT
| Monthly Rated . = ] A
Total | 7% 1820 1166 178 | 1344

The above guarter satisfaction has been adepted tentatively on the basis of
the planned status of manpower due to the following reasans.




CMPDI

i} There are mostly skilled workers in the OCP. These workers will have to
be brought from outside. Hence, appropriate accommadation should be
provided by the project ‘o such workers. The place of mine iz located in
remote arsa and lhere is o township  facility whére private

accommaedation can be availed Hence, 70 % overall quarter satisfaction
has been considerad

i) 100 % Cluarter satisfaction of officers has been considered due fo non
availability of private housing facilities near the mine and prompt service
of officers are required for maintaining productivity and safety of the mine,

The details of type of quarters and investment are shown in the Appendix-
22

14.42 Type of Construction

The residential buldings has been considered as permanent type  threo
storied RCC frame structure. Specifications of construction should fulfill as
per the nommes of BRE/CPWD.

14.43 Site for Township

The adaitional residential buildings/quarters  for the employees of the OCP

shall be constructied at the site to be made available at suitable locations of
the existing township of Bina

14.4.4 Unit Cost and Cost Estimate

The delails of calculation of Unit Cost of different types of quarters and cost
estimate of investment on residential buildings have been  shown in the

Appendix - A2 4 and Appendix-2.2 respectively based on present Cost Index,

P 9 00000 0T T O T T U OV ETITIITTTITTIITITEETE
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14.5 ROADS AMND CLULVERTS

The requirement of roads & culveris has been assessed as per noms and
plan. The details of investment on Colony road, Haul road, Heavy duly read,
Approach road to Magazing and Feeder road  have been shown in Appendix-
AB.2 Provision for culvers, drains, slabs, tree guards etc. for the road has
been considered as per the norms.

14.6.1  Colony Roads and Culverts

Pravizion of 6.5 Km (1.5 Km length of ¥ m wide pavameant ard .0 W lanagth
375 m wide pavement) long Colony roads along wilth suitable culverts,
draing, RCC slabs efc. has been made for the expansion of the existing

colony (provision as shown in Appandix & -8.2)

14.5.2  Service Boads and Culverts

Froposed service roads includes approach roacd o magazine, haul road

hzawvy duty road to Workshop, approach road to magazine and feader road

a Proviision ot Moorum! WEM haul road  of 4 Km length & double lane! 25 m
wide far 1007180 { dumper with Dozer path, shoulder, culverts, drains ete. for
the mine has bean made
Provision of 2 Km heavy duty road with 7.5 m wide bituminous pavement has
bean made to connect the workshap with haul road.

Provision of 2 Km approach road with7.5 m wide bituminous pavemant has
besn made to connect the magazine house with haul road.
Provision of Moorum/! WEM Feeder road of 1.0 Km length and 25 m width
for 100 t dumper with drains, culverts etc. for the mine has been made. _
Job No. 610686 I.Thap';r-‘lci Page-8 \\ «q»‘“?/_/./i o
' i ;bh‘}f> .

GENERAL MANAGER
BINA PROJECT




®
©
o
o
»
©
®
®
B
B
B
B
o
B
®
]
®
@
B
B
®
B
5
L)

a

=L = e e B

Sufiicient provision of bituminous and concrete pavement within the warkshop
has been made. Provision of sufficient parking space with concrete paverment
has also been made. The requirsments! specifications of roads shall be
revised /modified as per the site conditions.

14.5.3 Diversion of Non-CIL Roads

There is no majarNon-CIL road/public road within the proposed mine area
which required is to be diverted.

Lapital heguirement

The details of cost estimates and provizion on different heads of roads &

culverts have been shown in Appendix-A 8.2,

14.6  WATER SUPPLY AND SEWAGE DISPOSAL ARRANGEMENT

The provisions for drinking waler supply, indusinal water supply and sewage
disposal system have been considered as per the norms/practice of the mine

planning for QCP, =il

14.6.1 Water Supply

The permanent water supply arrangement for Bina-Kakri Opencast Project is
linked wilh off take point of Integrated Water Supply Scheme (IWSE). far
Sincrauli. Separate central bulk slorage reservoir for WSS water for drinki=3
and industrial water to collect water for further supply o the township and the

rming,
Colony Water Supply

Water from the collection reservoir of the existing colony of Bina- Kakri
~QCP shall be pumped to overhead tanks at suitable place-in township. The
water from the overhead tank shall be distribuied by gravity to the individual
houges and other service buildings ‘through the distribution pipeling
nelwork, |n order to deliver water to the buildings in the township, sufficierni

loh No. 610886 Chapier-14, Pale-9 3 L
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provision has been made for necessary pipelines, pumps bulk reservair,

sumplcollection reservoir overhead tank ele as shown in AppendicA 8.3

The tentative provision of calony water supply for additional houses has

peen made for Cption-l. Same provisions have been considered for other

aplions also which may be revised afler finalization

Potable/Drinking Water Demand

The present domestic water demand of the existing township is 0.55 MGD,

Additional demand of domestic water shall be 0.2 MGD for proposed

additional quarters for option-l &Il and 0.1

MaD for Oplion W & |

W

respectively. The cumulative proposed domesticipotable waler demand  of

township has been estimated fo 0.75 MGD for Option | &1

given in the table belaw
Table No - 14.6
SLM [items Narms ]
o
I} |Percenlage satisfaction for housing|70% of the total employes
adopted Vis-a-vis residential|strength
__|employess strength
i) |Size of employee family 5 members
i} |Per capita supply planned for|50 galions per capita perday
residential and their families
i} |Potable Water requirement of non-[10 gallans per headiday(45)|
__|residential employee at work site. |ltrs) as per 15-1172
| v] |Polable water demand for service|10% of potable water demand
buildings of residential population
vi) |Potable water demand for canteen|15 GED per seat
1180 seatls o
vi] |Dispensary up to 10 Beds |75 GPDibed =
vil) |Schoal - _ [10GPLY unit
wili} Losses 10% of tatal supply

45 PET NOFMS A5

Manual on Water Supply of Gavt, of India, Ministry of Health recommends that

provision for fire fighting need not be made for towns having population less

than 50,000, Since the population of proposed Bina
much less, no pravision far fire fighting h

Job Ma G1DEE:~
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Industriall Non-drinking Water Supply

The demand of industrial water has been assessed as per norms for the
requirements of technological needs of different works in the mine, The tatal
daily industrial water demand of 0.97 MGD has beesn assessed for the
proposed OCP. The need for water has been assessed mainly far the
aclivities at the workshop (0.3 MGD), CHP (0.37 MGD) and Mine (0.3 MGD)
Provision for fulfilling requirement of additional water for industrial use far
these activities has been made accordingly. Industrial Water from the bulk
slorage reserveir al the offtake point of WSS zhall be carried out by pipeline
system to  the propeosed Sumplground reservair at the industrial site of
Workshop and CHP. Distribution of industial water fram \Warkshop & CHP
shall be carfied out by puemps through pigeline from the sump’ ground
reser/olr 1o the mining activity centre. Suttable overhead water 1anx shall be
used for continuous water supply for differant  activities. Suitable
arrangement of recycling of water for reuse should be made after treatment

of industrial water for consarvalion of water,

In order to deliver water fo individual industrial units from the WSS offiake
pointbulk  storage reservoir,  sufficient provision has besn made for

necessary pipelinegs, pumps, bulk reserveoirs, overhead tank elz. as shown in
Appendi-A.8.3.

Industrial Fire Fighting Demand

To meet fire fighting water demand, waler is to be stored in RCC ground
reservoir (2x30000 G ) at suitable place  for fire fighting purpose of Quarry,
CHP and m“iﬂg af Industﬁal waler in sump! ground reserdoir shall
be made by pumping though the pipe line system from the bulk reservair at
WSS ofitake point. MNecessary provision of reservairs, pipelines, pumps &tc.

T 2 9 0 FF 9P 9V Ve YT O PV ST O U DOV EN DTS DS BE W

has been provided in Appendix- AB.3.
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Industrial Water Supply for Fire Fighting

Industrial Water shall be stored in Ground water reservoirs at the suitable
pfaces in Workshop/CHP area to supply water for fire fighting to the
Workshop, Mine & CHP. Sutable pipelines, pumps, reservoirs etc. shall be
made to supply water to the different places as per the site condition far
which provision of fund has been made.

14.6.2 Sewage Disposal
Calony Sewerage

Frovision for joining sewage line of additional houses to the existing TP
with modification or construction of a new STP system as per the future
read along with the setup of drainage/pipslines of naw gquarters has bsen

marle

Industrial Sewerage and effluont

Industrial wastes from outflow of the warkshop, CHP and other
astablishments would be collected through arrangement of setiling tanks, oil
and grease traps. The effluent and waste coming out of the industrial
premises would be led to close circuit wasle water treatment plant and
recirculation plant  whers afier passing through sedimentation lanks and
felters, it would be recycled for industrial use. Closad clrewil industrial efflusnt
freatment and re-circulation plant comprising of sedimentation/settling tank,
filters, waste water sump, sewage pumping station etc. with complete system
of pipe lines and pumps for treatment and disposal shall be used. The
existing System of ETP shall be utilized for industrial effluent and waste
management, Sufficient fund for madifications of industrial effluent system
has baen provided.

The domestic sewage generated in industrial premises would be led through
sewerage system unit with seplic lanks and soak pits. Details of capital
investment for industrial sewerage system are given in Appendix-A.8.3.
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Capital Requirement

Details of provision of waler supply system and sewage disposal sysiem and
investment on different heads have been shown in Appendix-A.8.3.

SURFACE REORGANIZATION & REHABILITATION

surface reorganization and rehabilitation has been covered under the head of
Capital Qutlay in Mines. Head of Capital outlay includes mainly the job of
wevelopment of land addilional houses in the township 4na einer strucires,
Community  devslopment, Open  lungs/park  =ic,  Rehabilitation  and
compensation, green bell  development, Retaining waliGarland drain,
Compensatory Afforestation, payment of Net Present Value of Forest Land
Sround Vater Rechargs & Haim water Harvesting systert. ESMP! Fre

Fightling works etc.

All the works under the temporary construction and other davelopment of
wownship & mine have been complated for the existing mine for 4.5 Mtpa coal
production.  Additional provision of fund for development work for the
augmeantation of production to 10 Mipa coal has been made as shown in
Appendix-A8.1.

Earth Work

Developmeant warks in lhe form of excavation, filling, leveling disposing of
surplus earth materials in residential and industrial arsas for expansion of
the mining works of Bina-Kakri Amalgamation OCP has been considerad.
Proper levelling / ground profile s required for fixing all infrastructures as

per site conditions.

Provision of fund under the different heads for earth work has been shown in
Appendix A.8.1,
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Open Lungs

Provision of open lungs and park for recreation of inhabitants in the new

colony has baen considerad

Community Development

It has been proposed to develop the adjoining villages. For the development of
these villages, provision has beeén made for improvemant  of roads and
drainage besides street lighting. It is proposed that the nearby villages will be
taken up under lhe community developmen! scheme for the uplifiment of

guality of the life.

Arboriculture

morarresting dust and protechon ol the snpvironmeant against  pollubon
plantation and green belt development has bean is proposed around the

industrial and colony areas

Village Rehahilitation & Compensation against R&R

Thia most of affected village population have been rehabilitated, Howeovear,
fund has been allocated for rehabilitation and compensation of same
additional people Proper survey and ideniification have lo be made for any

such population which may exist in the mine area.

Compensatory Afforestation

Most afl the compeansatory alffufﬂmatii:un in the land of mining aréa. durmping
area, safely zone area and other infrastructure area have already been
seftled for the existing mine. However, fund provision for additional
compensatory afforestation of forest land has been considered in the form of
afforestation charges for the increased capacity of fhe mine.

Joh MNo. 610888

<3
GENERAL MANAGER ¥

BINA PROJECT i Tulin
‘g F"};:_.J' Rwid




2 9 0§ S FF 0 9 6 U9 9O P 9 PV ST P T U VE DY S U DB U DR DR U

CMPDI

Met present value of Forest Land

Adequate provision for fund for forest land (737 Ha) for payment of its Net
Present valug has been made al the rate of 9.2 Lacs per Ha.

Garland drains in the mining arca

Fund provision has been made for the construction of garland drains and
retaining walls, The actual requirement of work will be accessed affer survey
of the site condilion betore the execution of work.

Fire Fighting works for township

Provision for Fire fighting works far the township has been made under

ntegrated management system of NCL/Singrauli,
Water recharge & Rain water harvesting arrangement system

Adeqguate fund provision has been made for the ground water recharge and
rain water harvesting system, The arrannement as per sitelcantour conditions

shall be done to retain rain waler o recharge ground water such thal desired

water table could be maintained.

L ’
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14.8 CONSTRUCTION MANPOWER
Pravision of construction manpower for civil infrastructure has not been made
in the project reporl. The proposed civil construction work of the OCP shall be
done contractually through the supervisary team arranged by HO, NCL.
S
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15.1

necessary safety equipment

A

CMPDI

CHAPTER-XV
SAFETY & CONSERVATION

PREAMEBLE

Opencast mining aperation in general is associated with a number of

hazardsinsks. The various anticipaled sources of danger are enumerated

Slope failure

Dangers dus to handling and use of explosives and accidents

due ta fly rocks and air-blasts fallowing a faulty heavy blast
Hazards assocated wilh use al eisctnanty

Accidents due te unruly movement df HEMM  particutarly

QLITIRErs
Dust hazards

Fire hazards due to spontaneous heating of coal in stack piles

and exposad benches.

Fire hazards in stores and warkzhops where inflammahble and

highly inflammable matenals are stores or used
Danger of inundation fram surface andfor ground wates
Accumulation of noxious gases/fumes in deep pils

Road accidents within the mine premises

Adaequate provisions have been made for safe working of the ming in
farm of design of operalional system, prowision of safely measures far
safe uze of explosives, electricity” and HEMM etc. Sufficient financial

provisions have been made under different heads for procurement of
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CMPE

Adequate skilled and trained manpower has also been provided for
compliance of safety provisions. Reguiar training/refresher courses, "on
the job" training will be conducted and mock rehearsals will be made to
make the manpower conversant with various rules, regulations, methods
of prevention and cambat with hazards,

16.2 SAFETY MANAGEMENT
1521  Slope Stability . ?
[he height and width of OB and coal benches will be as per the provisions
of Mines Act, 1951 and the rules and regulations mate their-under
Keeping the size of machineries, the dimensions of the OB benches has
been proposed a3 below
For coal seams
Max. bench heighl 10m
Warking bench width : a5m
Bench slope . 50"
For Overburden .
Max bench height -+ 15-18m
WWorking banch width 55-G0m
Bench slope . 700
I case of outsourcing, hen;;h parameters should be adjusted according
ta the sizelcapacity of equipment deployed.
Shovel Dumper OB Dump
in the external dump, tiers of 30m will be made and the overall slope of
the dump will be kept at 28" to avoid slope failure. The dumper roads
\eading lo different tiers of dump have been designed with a gradient of 1
T in 16. . . £
b
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it is suggested 1o level the dumps and grade them outward praperly to
abviate water accumuialion, Also, a safe distance of 60 - 100m has been
kepl between the toe of internal dump and the haul road during rainy

S50,

Dragline Dump

Dragline dump failure has become an alarming aspect in the recent time,
The dump design of the dragline dump should be in accordance with the
Lol raieeu oy DGMS for the purpose. A slope Monitoring Ce

with advance equipment should be established at the mine,

15.2.2 Safe of Explosives

Site Mixed Slurry (SMS} has been proposed lo be used far good
fragmentation and obviate storage of bulk quantity of explosives al the pit
head However, for starage of explosives meant ’r::u: priming, detanating
fuse and detonators, a small magazine of 45 t capacity provided with all

safsty provisions is existing aboul & km fram the project.

Eor lransportation of explosives from the magazing, explosive van of

approved type is also envisagead

For proper blasting and minimizing the adverse side effects due to
biasting viz. noiss. ground vibration, back-breaks, air blast and fly rocks
etc.. the optimal blast design parameters are suggested to be usad aftar
field trials,

Provision has been made in the PR for gualified blasting In-charge with
requisite number of assistants. Adherence to releyant statulory safety
provisions as stipulated by DGMS, Chief Controller of Explosives and
others will be abserved
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165.2.3
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4 safety zone of 300 m width beyond lhe gquarry surface fimil s
envisaged for the project for safety considerations. The nen-forest land
falling within the 300 m safety zone will be acouirad and persons, if any,
residing within the danger zone will be rehabilitated so as to avoid
accidents from flying fragments/projectiles. It 1s suggested to resor o
controlled blasting near built-up areas and surface features, if any. within

the safefy zone.

Haul Road

Haul road should be laid according to alignment of the mine. The haul

road design parameter should be as per the equipment and the different

NGMS circulars, A separate haul road maintenance organizatisn should

oe provided in the ming,

15.2 4 Use of Electricity
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To prevent shock hazards, in use of electricity, proper garihing sysiem

has been envisaged. |t has besn proposed o use EEHiE-’[E.'Lj_E.‘ﬂlLEﬂ_

neutral system of power supply and adoption of fail-safe glactronic relays
to minimize shock hazards, The high voltage flexible cablesitrailing

cables will be handled by trained cable handlers who will be provided

with adequate type of hand gloves & shoes.

It is sugaested to strictly comply with the relevant provisions of Indian
Electricity Rules, 1956 to cbviste hazards due to use of electricity.
Suficient numbers of Electrical Supervisors have baen provided in the
manpower requirement to fulfill the slatutory nesds as per the rules,

regulations pertaining to mining industry.
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1825 Use of HEMM

Based on the excavalion regquiremen! of the mine and envisaged
calendar programmee, adequate number of HEMM has been envisaged in
the PR with dus regard 1o stand-by provisions for proper mainienance of
the same. In this regar{j.l the exiéting availability nomms of HEMM have

bzen taken into consideration.

A well equipped workshop is suggested in the PR to caler to the
maintenance needs of HEMM and ofher equipments besides provision of
necessary mainterance crew. A projecl siore is providsd for storags of
siow and fast moving spares and other necessary spares of vilal

mportance

Adeguate number of trained/skilled operators and maintenance Crew ars

orovided in the PR with due consideration of leavelsick provisions

Properly designed haul roads are envisaged in the PR, away from the
general and traffic congastion. The traffic rules as enforced by the DGMS
will be strictly followed by the operators of mobile eguipment like rear
dumpers, waler sprinklers, tippers and ather Rght molor vehicles. All

mabile equipment will be provided with audio-visual alarms

Safely devices like fire alarm and contral, cperated by sensors should be
inbuill in the equipmentHEMM, Flashers should be fitted in relevant
HEMM The haul roads should be made sufficiently wide to prevent
accidents. Haul roads will be designed as per the recentlhy deszigned
narms for plying of rear dumpears.

Inter-locking of starting with normal pasitions of dumper body should be
provided, so that dumper cannol be starfed when the body is in lifted
pasition beyand a cerlain fimit.

| s }
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i5.2.5 Dust
Inventory of dust generation sources

The likely dust generating sources due to various mining operations in

he project are envisaged as undar:

- Drilling, blasting. excavation and transportation of overburden
rmaterial;

- Drilling, blasting, excavation, crushing and transportation of run-of-
mine (RO coal:

- Caonstruction and demoalition activities like land clearing

material/debris storage and handling etc.;

Loading of coal at steckpile, reclaiming from pile and movemant of
vehicle and loading eguipmenl. |

Wvind erosion;

Maovement of vehicles an haul road (olack topped and non-black

topped) for transportation of coal and overpurden

Dust pollution control measuras

Systematic and reqular air quality monitering is necessary to examing
abjectively the stalus of compliance with the statutery standards and for

making a real assessmenl of ambient air quality

The following measures are suggested in the PR 1o contain 1I-!_e pollution

ansing out of dust emission, within the limits,

Al the drills  are provided  with  well  designed  dust
extraction/suppression sysiem;
Blasting operations are designad in such a way so thal these produce

minirmrm dust;

s .
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Effective use of sprinklers and dust suppression units during loading,

transporiation and handiing of ROM/pracessad coal and overburden;
Dust extraction/suppression system is ingtalled in coal handling olant;

- Provision of green belt around guarry, industrial and residential areas

and avenue plantation along the haul roads on surface

-

Siosktspoing  of permanent service roads besides  propet
mainienance. Water tanker/Sprinkler equipped wilh state of the art
facilities should be properly used to reduce dust generation fram haul

road
1526 Fire due to spontaneous heating in coal benches and ground stocks

The following measures will be taken to avor spontangcus healing:

A1 Coal bench should not be lefl exposad for the long time in view of

incubation period, It should be systematically mined out.

by Coal bench slopes and seam outcrops will be overlain with & thin

layer of inert rock so as to form an impervious fayer,

¢} Treatment of exposed coal seams and cutdoor coal stocks with anli-

pyrogenic substances;

1527 Firein project stores and workshops

Sufficient provision has been made in the PR for the prevention and
- contral of firg in the project store, both E&M and H_EMM warkshops and
sub-stations by way of installing fire extinguishers of right type and size.
Tirnely ingpection and refilling of fire extinguishers will be c%
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systematic layoul of bolh stores and workshops has been made so that
inflarmmatle and highly inflammable matenals do not come in contact with
any spark of flame. Adeguate number of cautions in the form of hoardings
will be displayed near such places. Effective ventilation system for the
workshop & store has been envisaged in the PR.

18.2.8 Inundation

Due care should be taken o monitar the flow of water from the water
reserveir in the south side of the quarry. Also, the drainage from the Tipa-

Jharia Dam should be properly monitored.

The garland drains will be channelised alang the ouiside periphery of the

QLIgrry

—
on
]
ey

General Lighting

Frescried standard of lighting in the quarry and other working places as
per DGMS Regulation/Circulars will be made, Adequate capital provision

for the purpose has been made.

15210 Training

Intensive traning is to be imparied to the operators of HEMM. Only sutable
trained persannel in their jobs will be deployed for opsrating HERIM.

MCL has a separate "Human Resources Development” department. Time
bound fraining programme for various categories of workers, supanvisors,
staff and executives should be prepared and executed reqularly for
improving the qualily of manpower so that largst and quality envisaged in
the praject report may be achieved.
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13211 Additional Permission/Relaxation Required from DGMS

All stalutory permission/relaxation will have to be obtained from DGMS as
and when reguirad

gt COMNSERVATION

Opencast method provides maximum conservation. Effarts have been
made to exploil the coal seams up-to a possible limit. Only a 9.5 m3 high

ric has been leflin the dragline ~-==r

| b
Job Ne 510885 Chapier-15, Pagly 3\ X 7 i
~GENERAL MANAGER iy |
BinA PROJECT HrgasLd
R




T WY P e WYY UV YUY P wew W e w v e Y eweweweywewweywwwwwy)

.

161

Job Mo B108R

F

F
r

v/ ___ CMPDI

CHAPTER-XVI

ENVIRONMENTAL MANAGEMENT

INTRODUCTION

This chapter desals in bnef the envirormental aspect of Bina-Kakn
Amalgamation OCP {10 Mitpa) and the adjoining area,

Mininn Swetom ; . -

Bina-Kakr Amalgamation OCP envisages to encompass the pant of
existing Kakn Opencast Project area with existing Bina Extensian CCH
The further dip side area of Bina Extension OCP and Kakri OCP ano aiso
the parl of Ruh=ia Block in the southern side of Bina Extn. OCP has besn
ncluded to augmen: the coal ressrve Bina-Kakr Amalgamation OLF
Expansion has been planned for a targeted output of 10 Mtpa of coal. It is

to be worked by Dragline and Shovel-Dumper combined system of mining

Location, Topography and Drainage

Bina-Kakri Amalgamation OCP is located in the Moher sub-basin of
Singraull Coalfield. The project is covered in the Survey of India The arsa
iz covered under topo-sheet Mo. 631/12 and L16 of the Survey of India on
1:50000 (1976). The Stae Boundary between Madhya Pradesh and Uttar
Pradesh passes through the proposed mining biock.

The Bina-Kakri Amalgamation Project is siuated on the eastern fringe of
Moher plateau. The plateau top is more or less flai with a gentle slope
towards west and south and a stesp escarpment in the east The
escarpment in the east roughly comesponds to in-crop position of the top

mast workable coal horizon. The general elevation of the area above _

mean sea level varies from 300m along the escarpment to over 400m an

plateau. ;
e
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Recently a drainage trench has been made in the dip side of xsling Bina.
Kakn Amalgamation Project along the eastern escarpment by Tippa-Jharia

Malla which discharges into GBP Sagar.

Climate:

The climate of the area is tropical with three typical seasons e, winter,
summer and rainy. The temperature in summer rises as high as 487 C in
May-Juns and FIRIMUm SUmmer ’rem'perature is 21% C. In winter iMoy-

T _ba, the mintmom temperature s around 47 C.

The rainy season 15 generally from July lo Sept with average annual
rainfall around 1000mm The maximum rainfall in 24 hrs 15 rgcorded as

225mm on 20.08 1975 a7 Jhingurdah Rain gauge Station

14 2 STATUS OF EMP

Environmental clearance of Bina OCP for an annual capacily of & Mtpa
was accorded by MoEF in 2008 vide letter Mo, J-11D152%2004-14,
M) dated 02.08. 2006.. Environmental clearance of Kakn QCF far an
annual capacily of 4 Mtpa was accorded by MoEF in 2007 vide  letter
Mo, J-1T1015/218/2007-14, 1I(M} dated. 2D.08. 2007. For Bina-Kakri

fmalgamation OCF | Environmeantal clearance is required

16.3 LaND REQUIREMENT AND ITS STATUS

The total land requirement for Bina-Kakn Amalgamation Project has been
estimated 2348 Ha. Qu! of which 1788 is from existing Bina and Kakri
project and balance 550 Ha forest land will be acquired. Pre mining land

use is as follows:

The total land requirement for Bina-Kakr Amalgamalion Project is 2348
Ha. Out of 2345 Ha, 1757 Ha is forest land and 581 Ha is non forest

land
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Forest Land: Out of 1757 Ha forest land, 1004 Ha land is in UP & 753 Ha
land is in MP 1257 Ha Forest land is available with Bina & Kakri Projsct
Additional 550 Ha forest land will be required far this amalgamation

Govt. Land: Total Govt land is 2B Ha which is located at MP No
additional Gowvl. land is required for this amalgamation

Tenancy Land: Cul of 563 Ha Tenancy land, 545 Hz land is in LIP & 17
Ha land is in MP Mo additiciiar efauy land is required for this

amalgamaton

FLORA

Ihe vegetation m study area of Bina-Kakn Amalgamalion OCF 3 coversd
by large Irees, shrubs and hubs The commen plant species avalatls in
the Matural Wegstalion forest type in Buffer Zone {10 KM radius) are Khair
Bamboo, Dhak, Tendu, Bhelwa, Mahua, Meem, Ber, Shisam, Bahera aic

The forest land in core zone is covered by Dhak, Tendu, Mahua, Babul
Her Shisam, Bahera etc. NCL has planted indeginious planls in large
numbers. Plantation by NCL has been done mainly on road side, unused

land, over burden dumps of Bina and Kakri OGP,

FAUNA

Diverse groups of birds wers observed in the study area of Bin a-Kakri
Amalgamation OCP, which are as follows
Mammals: Bansuar, Monkey, Jackel, Rabbil, Cat, Dog efc

Birds : Myna, Crow, Grey headed Myna, Jungle crow, Little brown dove,
Peasants, Koel Rose Ringed Parakeet, Indian Roller, Little brown dove

ate.

Insects : Locust, Grasshopper, Birni, Black Bee, stem berer, Lemman

Butterfly elc,
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Aftar the end of mining operations, the area will be reclaimed and this may
help the wild life to retum Lo their earlier habitat.

16.6 IMPACT ON LAND

Land use pattern of Bina-Kakn Amalgamation OCP will ba changed duning
Mining aperation. Void, Internal back filled dumps and external dumps
formed lemporarily during coal extraction. Depth of quarry may also affect
the adipining lsnd and water courses duee lo sasion of loose stala in

dumps

Crpencast mining operations have beneficial az well as advarss impact on

land invalved which 15 discussed below:

Beneficial Impact

1y In pre-mining, area involved in minirg 15 highly undulated. During
mining OB dumps & mined out area will ba leveled and reclaimed
This leveled area after somefime can be developed for agro forestry

of forest with leveled and suitably gradad surface reliel

2)  With the increase in vegetative cover during reclamation, water

retention capacity of zoil will increase & itz erogion will decreass

Adverse im pact

1) Dumping aof overlying rocks in reverse seguence at predelsrmined
place will alter the soil profile

21 Formation of extemal OB dumps till reclamation will affect assthetic
look.

3)  Imerease in soil erosion in the initial stage lll consolidation and
biological reclamation work is over,
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heasures to be laken o improve land use gre

1) Judicious planning to make best use of land surface.
7y Green balt around colony, industrial complex elc o improve land use

as well as aesthetic look.

OB Management

i} Land required for extarnal dumps has been kept minimum and due
care has been faken to start internal filing as early as possible

i) Location of external dumps has been selected so as to reguce
dumper movement o minimize air pollubian

il OB dumps are located outside the minefield near escarpment of
plateal i valley Afer vegetation thiz will form a part ol angnal
landscape.

W) Haight of dumps has been restncted to match with original
topography.

v)  Concurrent reclamation of OB dumps i1s proposed to restore quick
veqetative cover. Provision of garand drans around minefield,
drains araund OB dumps, drains across dump slops, drains with sill

arresters, and seltling ponds.

wi] Mo struciure planned over dumps.

16.7 ENVIRONMENTAL QUALITY IMPACT AND CONTROL MEASURES
AIR QUALITY

Sources of Air Pollution

Air poliution is caused due to generation of dust parlicles {SPM} and
ermission of gaseous pollutants like MOy, S04, Hydrocarbons etc.

In a&n opancast mine dust particles are generated due to the following

operations:
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i)

i)
i)
V)

Vi

SR CMPDI
Crilling

Blasting

Leading and fransportation of coal and OB

Crushing, conveying and loading of coal in wagon/truck.

Waorking of dezers, dumpers and plying of other vehicular traffic.

Dust generation from loose OB dumps, haul roads, coal stocks

due to high wind uelcﬁzsﬂr. .

Gaseous pollutants are emitied due 1o the fallowing operations

i)

i)

Blasting
Ciperation of diesel equipment
Spontansaus haaling of waste coal and fire in coal stock

Burning of coal for domastic use.

Impacts of Air Pallution

1]

As the concentration of pollutants is within the permissible imis
mining operations will not have appreciable impact an ambient
air guality. This has insignificant impact an human health as
seen from data obtsined from local hospitals which shows no

cases of respiratory problems.

Deaposition of dust on plant leaves affecting the growth

Control Measures

The following control measures are proposed to restrict air pollution:
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a) Preventive measures

i)
i}
i)
V)

Wi}

Wil

Dust collectors in drills

Resltricting the blasting during the period of high wind condition
Black topping of all service roads.

Routine maintenance of HEMM to reducs gaseous emissions.
Limiting the speed of vehicle lo reduce dust generation.

Provision of air tight confral rooms in CHP. telecommunication
stations, electric sub-staiions: AEMMs, Computer room ete.

Thick green belt (with tall trees) arcund proposed OB dumps,
around warkshop, CHP and aleng roads and township elc.

thi Suppressive Measures

\Waler spraying on haul roads, semvics roads, coal pils. elc, water
sprinklers (BOKL) have been provided for this purpose

Froper operation and mainienance of dust extractars in CHP and
other equipmant.

Grean belt around colony and industrial complex:

Concurrent reclamation of 0B dumps to reduce dusl generation

from loose 0B dump surface.

To assess the pollution level in the Bina-Kakri Amalgamation QCP area,

Ambient Air Guality is monitored al regular interval as per MOEF

notification at the existing Study area {Core and Buffer zonej of Bina and
Kakri OCP
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WATER QUALITY

Sourcas of Water Pollulion

1) Effluent from residential buidings, other amenity cenire it

discharged without treatment,

21 Funoff from Mine Area & 00 dumps:
Runoff from slopes of internal OB dumps, in-pit slnnes access road
if not canalized will find its way into the mine sump. This runoff will

not have any pallutant except high-suspended solid concentration.

Seepage & Leaching of chemical from OB dumps

Part of rainwater infiltrates through OB dumps and finds its way in
mina sump. This water will not have any toxic chemicals excepl
dissolved solids

4} Effluent from Workshop & CHP:

For proper maintenance, HEMM like dumpers, dozers, graders are
washed freguently in workshop. In addition, effluent from workshap

constitute washing of floor & roads in workshop premises

Impacts of Water Pollution
Anticipatad impacts of water pollution are as follows:

1) Industrial effluent increases the concentration of TS5, Qil & grease
elc, in natural watsr courses if discharged untreated.

21, Sump water, if discharged unireated, increases suspsnded zolids,

dissolved chemicals, olfgrease in natural water course
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3 Surface run-off causes soil erosion and siltation of water courses

Siltation affects the quality and productivity of soil.

CONTROL MEASURES

As the project is under development stage, water pollution due to vanous
mining activities can not be ascerfained. However, keeping in view tha
experiance gained in other projacts following control measures nave bean

proposed !
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Cor domastic effkient, centralized sewage treatment plam Ras bean
conslructed  The sewage is being  treated before being discharged

into natural streams.

ny Effluent Treatmend

Workshop: To treat the effluent discharge oil & greasa trap has beaen
constructed.
CHP: Efflusnt fram CHP is being treated through ETF.

i) Mine Water & Runoff fram dump

At prasent pumpad out water from mine 15 being treated in ETF and

treated water 15 being used for Industrial purpose

v} Surface Runoff -

Runoff from OB dumps flow through drain around OB dump with silt
arrestors into a siltation pond. It is- then be discharged into nalla.
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NOISE LEVEL

Sources of Noise Pollution

Source of noise pollution during mining operations in Khadia OGP are:
1} DCrilling & Blasting

2} Operation of HEMM like dumpers, dozers, FE loaders, shovels and
other motor vehicles

4y Operation in o due o crushing, screening, loading & unloading

operations.

51 Operation of warkshop equipment like comprassers, fans, driling and

alker machines

6) Runming of other vehicular traffic

Impact of Noise Pollution

As the noise levels at mine site are well below threshold value of 80 dB(A),
the impact of noise generated dug to different mining operations 15

insignificant.

Control Measures

1y Provision of noise proof cabins for operators of drills, durmpers shovels,

draglines elc.
21 Routine maintenance of HEMM
) Provision of ear mufis and ear plugs as and when reguired,

4) Restriction of spead of vehicle in colony & se nsitive areas.

-

5) Colony has bieen constructed at a distance of 4 to 6 Km from mine area
{o minimize impact of noise due to mining activities. It 1= suitably
located with respect to main road which will also reduce the impact of

noize pollution due to venicular traffic,

p
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6) Provision of thick green bell around celony |t has been abserved that

40-50 meler thick green belf can be effective in attenuating noise level
by 7-8 dB{A}

To assess the poliution level in the Bina-Kakr Amalgamation OCF area,

noise level is monitored at regular interval as per MOEF notification at the

axisting Study area (Core and Buffer zone) of Bina and Kakri OCP,

GROUND VIERATION

Blasting in which about 25% of the explosive energy is ulilized in actual

rock breaking procsss and the rest s dissipated through air and ground

mamnly causes qrodingd vibration

Cause and Impact of Ground Vibration

Factors affecting ground vibration due to blasting are as foliows:

1)

2]
3

4]

g}
7}

“Job No 610866

Rock properties, tectonics of rock medium i.e. presence of faults,

natural planss of weakness

Cwercharging of .i:las.t holes,

Blast-hale geometry. -

Distribution paltern of explosive in blast hole,
L=ngth af slemming calumn.
mMon-availahility of free face

Sequence of blasting, use of delay ete.
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Impacts of ground vibration are as follows:

1 Physiological effect on human beings and other animal life.
2} Damage to buildings and other structures,
3) Lowering of water table due to excessive fracturing of strala

4} Foor or no vegetation in the adjoining areas due to lowering of

water table.

5) Wild animals and birds get scared ant are diven dway due o

excessive ground vibration and naisa.

Control Measures:
The followng cantrol measures are proposed to control ground vibration

General Guidelines:

a) Design of optimum blast hole gzometry considering bench height, dia
of hole, type of explosive. nature of rock level of fragmentation

required, etc

by Divide total n:hargﬂ.fl'.ilam in several parls so as to keep minimum
sxplosivaldelay. For instance dividing total charge in the parts will
reduce ground vibration 1o, 14 compared to the total charge blastzd
withoul using delays

¢} Use of mille-second delay detonators & relays.

d) Reduce the depth of the holes (larger the depth, the ground vibration
is feit over farger area). Sub grade drilling to be controlled

g} Awvoid concentration of explosive by using deck charging.

fi  To provide artificial plane of weakness between the site of blast and
lhe impartant surface struclures to provide dampening affect,

gt Plaster shaoting should be avoided to raduce air E-hcf’lzjf wave,
Job Mo 610855 ' :
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LAND RECLAMATION

Land reclamation can be divided into two slages - Technical Reclamation
and Biological Reclamation. Reclamation procedures for both external and

internal dumps have been given below:

Technical Reclamation

Qut of total OB volume of 1395,38 Mm? ,in the external dump 25.67 Mm®
of OB will be accommadaled in an area of 441 Ha and 136971 Mm® OB

will be accommaodated in the intarnal dump.

The dragline dump height will be mited o the conditions imposed by
DGMS  Shovel-Dumper spoil dumps will be formed in benches of 30m
and slope of individual dump bench will be 377 {equal to angle of repose o1
OB matarial). The width of berm between two adjacent benches will be
40m. Owverall slope of dump works out to 28%. Top soil will be used up for
spreading over the completed OB dumps. For the formation of dumps and
leveling of dumps 770 HP dozers have been envisagad

Biological Reclamation’

Biclogical reclamation is an essential part of land reclamation. It includes
selection of plant species, preparation of ground. treaiment of OB

establishment of plantation & its maintenance,
Selection of plant species

Planting on dump slopes is aimed at:
- Froviding quick binding of OB matenal

- Providing basic nuirients like nitrogen, organic matter considenng
above factors it is proposed to plant following species:
Khus, Munja, Agéue. Prosopis juliflora, Meem , Karanj, Bamboo

Ber , Amla, Shisham, Khair etc. /!
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Ihe critena for selection of species on OB dump top is subjscl to mainly
environmental as well as sacio-economic factors, Hence, it is proposed o
plant. species which gives maximum production of wood, fruits, medicing,
etc. In the initial pericd. after first monsoon the seedlings of grasses

should be spread so that it will provide basic nutrients for later plantation.

Freparation of Ground

This includes digging of small size pits 45cm x 45cmxd5cm on OB surface.
Diggiind soun e done aslate as possiole afler the season of winler raing
in Feb./Mar.

FPlantation Technigque

This includes seed treatment. raismg of seedling in nursery and pianianan
Paolythene bags are placed in the holes and gaps are filed with soil &

Organic manuiss.

The expendiiure for biclogical reclamation waould be met from revenue

accounl

COMPENSATORY AFFORESTATION

in Bina-Kakri Amalgamation QOCP, compensatory affarestation has been
already done in the acquirsd Forest land | For balance 737 Ha { UP:84 Ha,
MP E53 Ha) farest land, compensalory afferastation will be done |

GREEN BELT DEVELOPMENT

For arresting dust and protection of environment against visual pollution,
plantation of trees s being done around CHP & \Waorkshep, along raillway
line, haul roads and approach reads, in and around residential complex..

OPEN LUNGS

For Open lungs, the provision is made in the Project repart.

Y,
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REHABILITATION

In Bina-Kakri Amalgamation OCP there is no additional tenancy land is
required So, there will be no additienal PAPs involved due lo this
amalgamation of Bina & Kakn projects

COMMUNITY DEVELOPMENT

This is basically underfaken for non-employees residing in the nearby
villages, Under the community <léBwpiinent golgramme the project
arranges parodical health camps, immunization programme and family
glanning programme in the nearhy villages Construction of roads, water
supply arrangement schooling Tacilities are also being underaksn from

lime g fime

MANPOWER AND EQUIPMENT FOR ENVIRONMENT

Mecessary manpower & Eguipment has been providsd in the Project

report far Environmental Management

ECONOMICS

The total capital requirement for environmental control measures for Bina-
Kakri Amalgamation OCP includes cosl tor technical reclamation,
rehabilitation,  pollution ahaiement. effluenl *reatment, compensalory
afforestation, green belt development, communily development, and

athers including furniture and filtings, opan lungs and vehicles,

CONCLUSION

With the increase in coal production and subsequently higher OB removal,
almospheric pollution is o increase, Hence, the various poliution control
measures must be adhered 1o in order to mitigate this pollution
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CHAPTER-XVII
LAND REQUIREMENT

17.1 GENERAL

The total land requirement for the proposed project has been broadly
estimated as 2348 Ha which inciudes 1757 Ha of Forestland, 563 Ha of
Tenancy land and 2B Ha of Gowvt. land.

17.2 The fallowing table shows the status of land acouisition:
Tatle Mo 171
. T | Total | Posaessad | Balance.
lype of Land requirsmsnt w5 O to be
L — | ¢Haj | 31.3.05(Ha) | acquirsdiHa) |
Foresl Land . i R
| UP Sida 1004 520 | 84
MF Side 753 T
Tatal | 357 | A0A e
' Mon-Forest Land =
, UP Side -
Tenar'-ﬁi.-nﬁ:ar!_d_ L4S __Gb4B
GoviLand
- 545 | GG
MP Side
{  Tenzncy Land 17 17 T
Govt.Land 28 28 | f
Tatal | 45 a5 | 5]
Grand Total | 2348 CEE 737
- 4 - e — - p——

——

17.3 Land Use Patfern

The land use pattern is given in the table below:

Table No,17.2
= “Tolal Mining Lease Arealtia)
Govt Private |
Purposa T - Tokal ;
Forest | (khars | Agr
(Tenancy)
__1_"_Eucsxrati|::-n Area . 1085 25 1472 1255
Z. Eiorage of iop Soil BS . 15
3. Owerburden/Dumps 4 "".‘ | q
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(I Tota! Mining Lease ArgafHa)
Burpose Ganl i Privale
— A CHirers Total
Farnf:u. thers | Agri  (Tenancy)
a4 Mineral Storage .
i3 Inifrasiructura 25 G ar
[ Warkshap, Admn ;
Buildings, CHPale} | L |
| 6. Roads | i n i 8
7. Railways I el ; : 28 ]
E. Green Balt 191 3z 32
O Township Area Iff2 204 204
| 10. Other Safely Zene 394 : 17 583
. TOTAL. . 1757 22 D 563 2348 |
17.4 The entire additional land required falizs under forest area, Mecessary

financial provision has besn made for the acquisition of ghove land in

Capital Qutlay in Mine (Appendix-A B 1)

."
/lf;ﬁ-
“Ich No610866 ~ Chapier-17, Page- = —
i;'l. .-'_--.'-hI .ﬁ .:ﬂ
i —_——— ._,.-"' ﬁ-quf1 . ..-;.'._5,
GEMERAL MANAGER AN

BINA PROJECT T‘ﬁl}lh&{



E'ﬂﬂ'----"--'-i-i--'-"-'-r"-‘r

16.0

N ¥
Job Mo B10888 Chapter-18, Pagey //7'“ s ?"
) g % .H?—_:g Ll
; GER
o

< CMPDI

CHAPTER-XVIII
MINE CLOSURE PLANNING

INTRODUCTION

Bina-Kakri Amalgamation OCP (10 Mipa) is located partly in the district
Sonebhadra (UP) and partly in the district SingrauliiMP}, which is a part of
Singrauli Coalfield :

Mine closure encompasses rehabilitation process as an  ongoing
orogramme designed to restore physical and biological quality dislurbed
oy the minng to-a level acceptable to all concerned. It must aim at lzaving
the area in such a way that rehabililation does not becorme a burden to Lhe
society after mining operation is over, |l must also’aim to create as self-
sustained ecosystemn. Ming closure cperation is a confinuous series oOf

activities starting from day one of the initiation of mining erojest,

Mine closure planning has to be carried cut at the starting.of the mine
and needs perindic reviswing and revision during its life cycle to cope
with the geo-tschrical constraints safely and economic risks, social &

environmental challenges, Varous other objectives are as follows.

a) To allow a productive and sustainable after-use of the site which is
acceptable to the mine owner and the regulatory autharity.

B) Tao protect public health and safety,

¢) To alleviale or eliminate environmental damage and thereby encourage
environmental sustainability.

d} To minimize adverse sacio-economic impacts
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152 MINE DESCTRIPTION

1847 Geology
Bina-Kakri Amalgamalion CCF s located in the Moher sib- basin of
Singrauli Coalfield, The area is covered undar topo-sheel Mo 631112 and
L6 of the Survey of india on 1:50000 {1976].
The Bina-Kakn Amalgamation Project is siuated on the eastern fringe of
Maher plateau The plateau top is more or less flat with a gentle slope
towards west and south and a steep sscarpment in the east The
ezcarpment in the 2ast roughly corresponds 1o in-crop position of the top
most workable coal haorizon. The general elevation of the area above
mean sea level varies from 300m along the escarpment to over 400m on
plateau
Generalized stratigraphy of the area concemed 15 as follows:
Lithelogy Thickness range
Soillsand 0—2 m
Sandstone with clay bands few 20—155m
impersistent cabonaceous bands \

“Job Mo 530886 Chapler-13, Pageﬁ, o T
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In addition documants like EIAEMP submitted 1o MoEF and the

commitmants made therein also have legal status

Closure Plan Preparation

The Bina-Kakri Amatgamation OCP  has been designed to 10 Mipa Coal
The mineable reserve of n:nal. of Bina-Kakn Amalgamation OGP is
expected to be exhausted by 2038-33. The present closure plan iz a
conceptual type  Final decision of closure will be faken by the competent

autharity in appropriatzs time
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Mine closure planning covers the progragsive mining and post-mining
phase of project. Saveral atiributes of prograssive mine closure planning
have to- be implemented and introduced during the psriod of ming
aperation. Progressive mine closure process 13 undertaken concurrently

with mine developmeant'production activifies.

Reasons for closure

The Bina-Kakri Amalgamation OGP has baen designed for an annual
capacily of 10 Mtpa for a period of 26 years from 2012-13. The mineable
reserve of coal of Bina-Kakr Amalgamation OCE project is expected (o be
exhausted by 2038 -39 and project nesd tobe closed.

Legislative Reguirement

There is nesd to define the liabiliies, responsibilities and authorities of the
mine  managemant, other reéljlatnw bodies, Central and  State
Governments after mine closurs Although ne comprehensive legislatian
exists on mine closure, the following legislations are ralevant to mine

clasure aspect of ClL's mine

= The Mines Act 1852,
= Coal Mines Regulalions 1857. Regulstions B, 61, 106, 112,197 eic
of Coal Mines Regulations, 1957 and its related DEMS Circulars.

* The Coal Mines {Conservation and Davelapmant) Act 1974

« Water (Prevention and Conirol of Pallution Acty. 1974

* AIr (Prevention and Control of Pollution) Acl 1981 _

Environmeni [Prnlier;:t:'nn:- I.l'mr_ IEEIEE- and Environment Prodeclion
_(Amendmeant) Rule 2000

The Hazardous Waste (Managemsnt & Handling) Rules, 1389

\
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COAL: PUREWA TOP SEAM 3E.11m
Sandsione and shale IG—48m
COAL: PUREWA BOTTOM SEAM T—13 m
Sandstone with carbonaceaus shale A40--57T m
CcoAL: TURRA SEAM 12—23m
Sandstone with minor shale - + 38 m

Structural interpretation of the area is complately based on the informalion
gathered through driliing of bore heles, The affitude of the sirata varies
irom ENESAWSEW in south to NE-SW in the eastern part The coal seams
have @ corresponding dip of aboul 2° towards norn and north-wasl )
gradual steepening of dip o about B-107 15 observed in the nonf-sasierm

par of the area. The area is devoid of any faull and intrusive

18.4.2 Rezerve

The proposed Bina-Kakr amalgarmabion black comprises mainly Chandela
black, a part of Tipa-Jharia block in dip side and in south side a small part
of Ruhela and Marrak block,

The break-up of coal resarves mine-wise and block-wise 15 given below:-

M Nameof | Name of ming [ Geological | Mineable
block i : Resarve resane
e ! (Y] (My)
Bina Extn. OCP__ 11433 110.88
I{akn QCP 12,27 5.96
Boundary betweasn 15.99 11.52
Chandela | ging Extn.& Kakri OCP : B
| Part of remaining 92 B4 55,63
H Chandela _
Ruhela =3 44.8B 15.55
| Tippa-Jharia i 75.15 39.63
Marrak 13.25 2.26
[ Total : : 368, 51_J 24 A5

Jon Mo 610386
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Presence of four coal séams has been deciphered in the present ares

The seams from bettom to top are Kota, Turra, Purewa Bottom & Purewa

Top. The bottern most Kola Seam is impersistent in both physical and

chemical characlenslics. Therefore, the seam is not considered for present

BXEICISE.

The break-up of coal reserves considered in the PR of Bina-Kakn

Amalgamation project is given in the fable balow:-

[' Mame of seam |  Area | Thickness | Geological Minzahle
! considerad | variation Reserve resene
R (Ha) im| (ML) (A
Turra | 882 12-18 195.04 121,40
PurewaBottom | 783 | 612 11552 7953
Puewafop | 71§ ik =7.80 _40.72
Total - 2366 | e 368.51 24145
1343  Mining Method:
The mamn mine parameters are given in the table below:
=1 : . South | Morth
Na. FHEUn u"'_t_ ~section | seclion |
1| Maximum length of quarry along m 4416 3427
Turra flaor (dip-rise) o Py
2 Maximum langth of quarry along m 4814 3516
- surface {dip-rise)
3 Maximum strike of gquary along m 1810 1678
Turrafloor - il 3 '
4 Maximum sirike of quarry aleng m 1914 16845
surface
5 Maximum deplh of excavalion m 2493 297
5] Hauling depth of coal | m 165 162
T Surface area along floor of Sq Km g 40
gquarry )
8 E:S;?Fce area along surface of | Sq. Km 12 65
g | Mineable Coal Reserve ML 241 .45;
10 | Total volume of overburden Mm3 1385.38 N
11 Stripping Ratio ma3t 5,78
Y
Job Mo 510586 Chapter-*7%, Page-5 -

-
o

i s D
GENERAL MANAGER

BINA PROJECT



CMEDI

Considering geo-mining condilions such as:

il flat gradient of 2°-3" of coal seams

i} parting of 44m-56m between Turra and Purewa Bollom seam

i) high volume of material handiing i2 10Mt of coal and about
60Mm3 of OB per year

iv) existing system of dragline and shovel-demper combination in

. Bina extension OCP

A combined system of mining by dragling and shovel-dumper combination
has been considered most suitable Tor the projecl. Thres options have

been considered ag given below
Optean- . Departmental Vanant with the existing Oragiines

Option-i| Deparimental Vanant considering replacement of old
10m3/66mR Dragline with new 24m3/88mR Dragline,

Option-Ill . Partial OB outsourcing i.e. outsourcing of the tolal OB
above Furewa Top Seam with existing draglines.

Option-IV  : Partial OB outsourcing i.e, cutsourcing of the lofal OB
above Purewa Tap Seam with replacing 10m3GeEmE
Craglne with new 24m3af88mE Oragline.

In all the above options, coal winning has been proposed to be done
departmentally,

The elements of mining system have been determined in accordance with
the parametfers of excavation and transport equipment and the parametars

of drilling and blasting.

. . L T # i,
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The height of mair banch over Turra seam excavaled by dragline will vary
according ta the reguireament of coal ewposure from Turra seam The
dragline cut width is adopted as 70m. The slope of dragline bench has
been proposad as 70

The width of the cut for shovel benches has been adopted as 20m. The
height of the shovel benches varies from 15-18m.  The widlh of the
working benches varies from 55-60m for two way traffic along the bench
whereas the width of non-working benches varies frum 35-40m which

includes space required for power line.

Turra seam will be faken in twa benches  Hsight of the beanch should be
adjusied for proper removal of bands wilh dus consideration to safely
The width of the cut for coal benches has been adopied as 20m. The
width of the working bench in coal seam has been considered as 45m
while the width of nan-working benches has been kept at 25m. The slope
of each bench is proposed as 707 in OB and 80° in coal. The overall

running slope In working faces will be about 16" to 18°

Bench height of OB dumps formed by Shovel-dumper system will ba 30m
and slope of individual dump benches will be 37" (equal lo angle of natural
repose of OB materiall. Widlh of berm belwean two adjacent benches will
be 40m. Owerall slope of dump works out to 28°. The height and other
parameters of the dragline bench should be in line with the permission
granted for the purposs by DGMS

The system parameters as above have been tabulated as given below:

Chapter-18, Page-7 I":l-
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CMPDI
Sl : ' | Owerburden Coal
ko Particulars Unit “Draghne | Shovel |
1 | Banch Height m | 27-47 | 15-18 | 10-15
2 | Working Bench Width m 70 55-60 45
3 | Non-warking bench width m 70 35-40 25 |
|4 | Bench slope Deg. | 70 | 70 85 |
| 45 | Blast Hole dia mm | 211/250 | Verical | Vertical
| 6 [ Inclination of Borehales Inclingd 0.3 0.2

=~ =

B

SR O S

r

Tha above mining E-'_-.fsten'.l and ays-’ram parametars have been preposed for

departmants! s%an i e Option-| and-Cption-1l. - Fer outsourcing of OB as

proposed in Option-lil, the mining system parameters will depend upon the

size and type of equipment deployed by the oulsourcing agency.

“ 1644  Coal Beneficiation
Il There is no proposal for Coal Beneficiation for this ming Un-washed
||‘ crushad coal from Coal Handiing Plant / Silo will be dispatchad to powsr

siations and other customer through Railway syslem.

16.5 CLOSURE PLAN
1851 Mined Out land
The total land reguirement has been estimated 2328 & Pre mining land
use is as follows:
Total Possessed Balancs
Type of Land reguirsment as on to be
. {Ha) %1.3.05(Ha) | acquired {Ha)
Forest Land ] il
UP Side 1004 820 | 84 =|
' MP Side 753 100 653 |
Total == | 1757 | 1020 737
Mon-Forest Land '
UP Side | i | e
“Tenancy Land 546 545 =
Total 548 345 |
Govt. Land ]
| MF Side 5 4 ‘ ]
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Total | Possessed Balance
Type of Lana requirement as on , o be
___{Ha} 31.3.06(Ha) | acquired (Ha}
Tenancy Land i7 1/
Govl. Land 28 28
Total ) 45 45 .
‘Grand Total 2348 1611 737 |

During mining aperation land use pattern will be as follows:

i r?é | Furpose -I Area in Ha
1 | Area lo he Frrayalad a 1255 _‘
2 Starage for Top sail 134
3 | External 0.8 Dumps ‘
4 | Mineral Slorage .
_-Ej_ il Ihﬁ;aﬂthIEtLlre r_'ﬁﬁm shop, Admn o ar
___ | Building) ST ., SSEE
6 Roads g .
C 7 | Raiways I
8 | Green Bal 223 |
5] T:ﬁwnship Arza ' 204 |
10 | Others { Safety zone vacant land etg) 408 I
- T T 2348

The projecl report envisages concurrent land reclamation of mined out
land.

L

Cut of 2348 Ha total land, 1255 Ha has been identified as Quarry area and
out of which 101861 Ha will be back filled. The reclamation is to be done

in two phazes,

Phase-l Physical / Technical Reclamation:

In phase-1, the mined out land area backfiled with excavated OB matenal
up to be pre-determined level and it is leveled with dozer and grader.

Job No 610868
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CMPDI

A layer of lop soil is laid over this graded & leveled surface of backlillad

rmiped aut land.

Phase-ll Biological Reclamation

Biclogical reclamation is the ;:ﬁhase-ll of reclamation process. Re-
vegetation covers in terms of grass & tees of appropriate species are
raised over the physically reclaimed land.

Phase-lll Hydro Reclamation *

At the end af mine life a void of 79 38 Ha will be left in the pxcavalad zone.
This void will be converted into water body,  This water reservair may be

develnpead for piscl-culturs

'he reclamation of mined oul land will oe a concurrent with rmining

aperabions. The past mining land use al the end of ming life will be as

follows |
==l ' s Arsa i
5 of :
Ho. | Type of land B (Ha) Land UbE_
1 | Reclaimed external OB dump area d4 61 - U
_ ek TOres
5 geslalmnd backfillad (Intarnal OB 101261 | Green Land
ump) area o _ (128722 Ha)
3 | Green Belt development area 223
= : = ater body |
4 | Water body {Quarry void) 79.38 1':;?9 18 H ailf '
5 | Residential & commercial area {m arket) 204
Infrastructural facilities {ifcluding roads, = PEEI;EAJSE
& | drains, garland drains, STF and other a7 ': )
miscellaneous use aic.) 5 .
Safety zone & Leveled area afler
7 | decommissioning of struciure, Mine £90.4 Others
| batter et RO - '
| Total ; 2348 I
e g . N - =t
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Water Quality Management

The mining area on the top of the plateau is undulating rugged topography
sloping towards scuth and west. The local drainage is malﬁly radial in
nature. The drainage of the area is conirolled by a number of nallas.
Recently a drainage trench has been mads in the dip side of existing Bina-
Kakri Amalgamation Project along the eastern escarpment by Tippa-Jharia
Malla which discharges into (GBP Sagar.

Following water quality protection measures are taken ;
Industrial effluent treatment plant for treatment of efuents;
< Sadimentation pond for treatment of mine water

< Garland drains to arrest surface run-off flowing into mine mit;

&

Intercepting drains to collact water from external dumps and

= Biological reclamation of disturbed land 10 arrest siltalion

Curing progressive mine operalion of Kakr & Bina OCP. the Drnking and
Effluent water quality of Kakr & Bina OCP is measured reqularly as par
MoEF (gazetis notitication GSR-T42E, 25-0-2000 ) & [5-10500 guide line

HYDROGEOLOGY
Ground water table in gensral follows the Surface topography. A ground

waler divide is running along the centre of the area from west to easi,
which divides the tofal drainage system into norherly and southerdy
flowing tributaries culminating into 11l arder drains. & flat water table with a
gradient of 1:780, sloping towards south east and east has been chserved
in this area. The aquifer units present above the working coal seams are
the major sources for inflow in to present and proposed ming working.
The various hydro gealogical units in the Bina-Kakri amalgamation QCP is
givan below: i

"
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TR % = Thickness (m)
Ayelro EIEEHG-QIL:H Farakicn _ ;
I nit Kakn | Bina

|

Pheralic Aqu&r| Soil, Sub sol, weatherad

(Abave Purawa Top | sandstone with thin clay/shals 1. 486 20-

sEam) intermittent beds and thin nan ' 156
persistent coal seam

Aguifer-  Middle (I

betwean Purewa Top | Medium grained sand stone| 368 - | 358 - |
& Purewa Bottom | with thin shale 46.83 | 46.2
seam)

-+

Aguifer- Lower (In
betwaan FPurawa
Bottom & Turra saarri)

atone with thin shale 51.75 556

Madium to coarse grained sand | 35.8- ‘ 40.7- |

n the uncanfined aguifsr ground watar moves laerally through the inter
granuiar pore space in the sand stone. \With the presence ot intercalaled
shale and carboneous shale beds and reduction in permeability with
depth, the lower aguifers are poor in gpotential The deepsr aquifers are
divided in to muiti aguifer system due to clay, shale beds and persistent
impervious lhick coal seam

In opencast mine, the aguifer urts lying above the battom most portion of
the working seam contributes the major inflow, Due to stralification, the
individual permeable beds develop individual drawdown conss and the
impact is usually imited 1o few hundred meters. For Kakri OCP a probable
Zone of influence i.e. Radius of influence has been estimated as 100 to
300 m, For Bina OCP a Radius of influence has been estimated as 612 m

To asses the impact of opencast mining on local water regime, a regular
seasonal maonijtosing of ground water level and quality is being carrigd out
by establishing a net work of 31 Nos, existing -leg wells in the study area
of Bina QCP and 21 nos existing dug wells in the study area of Kakri OTF,

— ) - \-"- = ._,..-.'_I.
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Analysis of ground water samples from menitoring wells around Khadia
Froject indicate that the water guality is generally suitable for demestic us.
The pH ranges from 7.32 to 7.63 standard unit, concentration of dissolved
salid, sulphate, iron, manganese, nitrate, flucrite and other heavy metals
are found within the drinking standard (15-10500).

18.7 Air Quality Management Plan

With proaressive mine operation of Bina & Kakr OCP, the Ambient air

quality iz being monitored regularly on fornightly basis for all seasons by

measuring the concentration of SPMRFM, S0, NGOy | With existing

control measures, the ambient air quality of the cors & buffer zone is found

to be well within the permissible mit - Far Bina-Kakri amalgamation QCP

moritoring stabions will fe selectad separatsty

Following mitigation measures Lo control Ar Poliution are as follows.

= Aldrills are fitted with dust collection arrangemesnts

= Approach roads fo mine and service roads are provided with black
topping to reduce dust generation.

# Water sprinklers are provided for dust control on haul roads

= Green bells provided along -reads & plantation in wacant land in
industrial & township areas for dust control

# In coal Handling Plant [CHP), dust control system and automatic
sprinklers are provided at coal receiving pils. Fixed sprinklers are
provided for coal bunkers, transfer points and loading points.

The ming is proposed lo be monitored for air quality continuausly fro

~development o closura. )
i
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8.8 Waste Management
Solid waste that would be generated in course of coal mining are
averburden material consisting of fragmenis of sandstone of assorted size
They have not been found to generate acid mine drainage or leach high
guantity of heavy metals.

The Open cast mining of Bina-Kakr amalgamation project involves
removal of 139538 Mm® of ovarburdan The speil from draghne i
proposed 1o sidecast in the decoaled fioor of Turra seam. The OB from
upper benches being handled by Shovel-Uumper systermn is 1o be stacked
up to the extent possible over the dragline cast spoil within the pif

Hawever a part of the OB spoil is 10 be accommodated in Externa! dump

The break-up of internal & external dump is as follows

rﬁé | Bisn e [ D'unﬁaﬁurea Gﬁiﬁumai?{lw

K internal Dump | 1012.81 . 1369.71

| 2 | External Dump 4456 2567 |
| Total ; i 1064.21 I. 1395.38

Several mitigation measures, are propased for stabilization of ihe dump

and prevent siltation & erosion.
~ Al the fool of the dump, a toe wall has been provided

» A series of open drains have been provided on dump body o arrest

surface run-off and prevent siltation.
+ Grasses have been grown on slopes to minimize soil erosion

To avoid dump slope failure internal and external OB dumps are to be

formed in benches/decks. _.;-"
e ; A} SRR Fi
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18.9

18.1G

18.11

Job Mo 810886 Chapter-iB, Page-13 T

Top Soil Management

Al Bina-Kakri amalgamation OGP, tap soil is available in patches. Top soil
will be removed from these patches before drilling, blasting. The stock
piling of top soil will be under taken as follows !

al] Top soil removed '.:u'ill b= Etﬂcﬁ-piled only when it is in}ptatiical (¥
promptly redistribuls on required area.

by Stock piled top soil will be selectively pla cad on pre designad area

ol A vegelative cover will be generated immediately on the stock pile 12

orevent erosian

Management of Coal Rejects from Washery
There is no proposal for Coal Washery for this mine.  Crushed coal fram
Coal Handling Plant / Silo will be dispaiched to power stations and ofner

customer through Railway system,

Infrastructure

Several infrastruciures would be provided ihat includes:

Ll

Workshop facilities

< Office complex

i+ Townships

&+ Coal Handling Plants

<+ Railway =iding for transportation of coal

+ Power Melwork including sub-stafions -

< Industrial and m unicipal efflugnt treatment plants

< Community facilities

GENERAL MANAGER C 5
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At the end of mining operations. il is proposed to decommission the
Industrial infraslructures, However, before such decommissioning other
infrastructures like office complex, residential complex. roads, pipelines
and transmission line & community facilities, the possibility of re-use of
these infrastructures far the neighboring mines will be explored.

Salvaged materials/equipments would be used for creating infrastruclures
tarilifies for coal mines that are likely to be developed in the caalfield in
future. The unusable materials will be disposed off. After decommissioning

of industrial infrastructure facilities. the lzasehald area will be leveled.

18712 Disposal of Mining Machinery
The machineries that can be used would b diverled io new fexisting
projects. Other machineries that have exhausted its life, will dispose off by

auclion and removad fram site.

18.13 Safety & Security
While carrying out all kinds of mining and allied aclivities n the ming, the
safety rules in force as per Rules & Regulations made under Mines-Acl
1952 iz being observed and required safsty measures are iaken Thars
will be various elements of safety & security at the time of mine closure,
which will be dealt under above Rules & Regulations. The safety &
Security hazard include the followings.

Safety hazards including management of fire: In the Final mine closure
plan, action for control of likely fire areas of the mines will be discussed
Action will also be suggested to cover all the safety aspects.

Management of Pit Slopes and Waste Dumps: The final quarry slopes
has been so designed and then subsequently developed fhat afller the
closure of the mine, 'mera iz no lixelihood of any slope failure.
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The final slope of the quarry has been designed with abave consideration.
However, strict compliance with the proposed final slope of quarry would
be made as given in Quarry & Surface Layoul Plan and subseguent slops
stability studies

Waste Dumps: The exlernal wasle dump will be developed as per ths
propased design so thal slope failure do not creale any safety hazard 1o
the local community. The external dump will be formed in number of
decks, Each deck will have 30 m (maximum} height & slope of a7
(maximum) To avoid dump slope failure | overall dump slope will be
maintained within 287 Waste dumps will be provided with garland drains

and vegeiaiion coveron surface of these dumps

Fencing around mined out area: Tc prevent idlegal mining and
considering safely of human & fauna. mined out area will be praperly

fenced and all the entries (o the mine will ba effectively sealed,

Management of final voids-

As per mine plan of Bina-Kakr amalgamation OQCP, major portion of
guarry will be back filled and reclaimed. only a area of 7838 Ha would
turn out to be void, In due course of time |, dip side of void will ba filled with
rain & ground waler, This water reservoir may be developed for pisci-
cullure, Al the time of final closure of mine, fencing with RCC past and
barbed wire will be erected around the water body

To maintain proper depth of water, the void fill be back filled with OB dump
material up to certain héight I the-ﬂnal ming closure [.J|El:'|. design of
voids due to mining are to be dealt and the final land use plan will include
filing of the vods ﬁ:lr_land reclamation where possible and for hydro
reclamation where feasible.

-
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18.14 Economic Repercussions of Closure of Mine :

Continued Engagement of Employees:;

Mear the end of the mine life, manpowsr will starts getting reducsd. The
reduclion of manpower could be done as par the following options:

i} Matural retiramant
i} Retraining and redeployment of younger groups in ather mine.

iy Transfer of experieiceg ondaie aged groups to other projects

Compensation to Employees: Since emaloyment are to be redeployed
on closura of ming, they will continug to enjay the regular pay and other

parafils, A such thars s o pead for addilional compeansation

Satellite Occupations: Oppartunity for economic activities has grown in
secondary and leniary sectors around the ming. Once the ming closes,
some of these activities would be affected. Bul this effect would not be

sevare, as there are other mines and townships close to this mine

Management of Community Facilities: The community facilities
developed during the mine life like educalional facilites, heallh facilities
etc. would be confinued even after the mine closure. The final closure
plan will envisage interaction of mining company with the State or local
bodies for running these facitities.

Repercussions on Society Expectation: The mine exlends several
community development facilities to the population living in this vicinity. On

closure of the mine this will cease,
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Emancipation from PAPs: The project affacted persons {PAPs) are

provided many civic facilties on the line of the management of community

facilities dealt above. The final closure plan will envisage interaction of

mining company with the State or local bodies for running these facilifies

18.14.1 Time scheduling for Mine Closure :

Mine closure in terms of progressive internal and external dumping,

technical & bislogical

reclamalion is concurrent with the mining process.

With present rate of production, Iife of Bina-Kakr amalgamation OCP

cxpansion (10 Mipa) s expected to be up to the year 2038-38. Detailed

mine closure plan will be prepared & submit before clasure. Howsver a

tentalive closure aclivitias at the time of mine closure are scheduled below

al.

“Year afler closure

no

.-:‘-Etl".u'I[I-EE- W 1:’.: Enn 3;;' .#-1
| Year Year | Year | Year

5"‘
Year

Mine Pit & Dump |

Management

it water body
Managemenl

| Plantation and its

after care

' Disposal of Mining |

| Machinery

------ [t

| Infrastructure

Dismantling

Environmental
Monitoring

CL TP -

| Fencing

! ke i -
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1814 2 Abandonment Cost

The eslimaled cost of various mine closure activities are given below

gl | Closure s Closure Amount L’I'y'pe of
no | Type Activities (#n Lakhs) | xpenditure
_?‘ h Barbed wire fencing of mines -
arga
5 Infrastructure
e decommissioning
q Dizposal of Mining
r':"'a’:hf”'f_-‘r_iﬂf . J Closure
' 4 | Final Development of de-coaled |  Rs /483533 E—Lt?gu
woids in to safe water body : ¥

— Accaurd)
~as] envirronmental

a manitoring &, supervision

charges far 3 years _

Power cost, protective and ,
[ rehahilifation measures cost ' [
! | etc |

A

Activities 1 10 3 - To be implemented in course of mining operations.

Investment will funded through capital budgst .

Activity Mo, 4 - Ta be implemented in course of mining operations.
Expenditure will be funded through revenus budgel

Activities 5 to10 ~ In Bina-Kakri amalgamation OCP for a lease area of
2348 Ha, to carry out different mine closure activities
such as barbed wire fencing, dismantling /
demalition of structure, cleaning of mining siles,
rehabilitation of mining machineries, physical _&
biological reclamation, landscaping, filling of de-

coaled voids, post environmental maonitoring cast for
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3 years, supervision charges for 3 YEETS, power

cost,  protective  and  rehabilitation  measures
mncluding  their  maintenance  and  moniloring,
miscellaneous chargss etc. cost of 36497 crores has
baen eslimated, This cost has been sstimated
based on the guide line provided by Ministry of Coal
e T6.77 lakhs per Hectare of the mine leass hold
area of 2348 Ha Howewver this is subject to
modification based on wheolesale price index as

nolified by Govt. of Ingia from time to time,

The above fund will be generated annually over the mine life of 25 years
fram 2011-12. The annual clesure cost is computed considering the total
laase hold area at the sbove mentioned rate and divided same by mins
life. An amount squal to the annual cost is to be deposited sach year

through out the mine life compounded @5% annually

18.14.3 Financial Assurance:

Morthern Coalfisld Lid. will cpen a Escrow Account far clasure fund The
above annual closure cost compounded @ 5% annually will be deposited
annually for 25 years

q
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1814 4 Responsibilities of Mine Closure :

Directar Tech. (P&P)
B NCL. HQ

EER
| 1 | L

L

—

Chief General Ganeral Gnnsr:rvatn;- Chief General
Manager hManagerEnv). of Forast, hManager
(CP). NCL.HG WCT HET v MEL, H_U | Bina-kKakri
} : 3 +
Rlanring . Morianng | Fareztry | [ Execution
Team Team Supsrvision |

! ‘ ;

Dy.é.l‘ﬁ Mine Manager! |
(Civil) Dy.G.M {EEM) Sr.Manager(Env.)

Bina-Kakri Bina-Kakri Bina-Kakri

The above organization struclure will be in vogue for both progressive &

final mine closure,

Chief General Manager: Chief General Manager of Bina-Kakri
amalgamation OCP will have overall responsibilities far mine progressive
& final closure. General Manager (Env), NCL will provide technical & other
assistance from corporate level.

Dy.G.M (Civil) : Dy, GM (Civil) will have following responsibilities:

1. Plantation work far Green belt development & Biological reclamation;
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3. Ground water monitoring & rain water harvesiing,
4. Rismantling / demalition oparation;

2. Cleaning of mining siles, Landscaping, barbed wire fencing.

Dy. GM (E&M) : Dy, GM (E&M) will have following responsibiliiies:
1. Pumping & dewatering operation
2. Environmental confrol measures in Industrial struciures & CHP

3.Lighting arrangemeanl

Mine Manager/Sr. Manager (Env.): Ming Wanagsr' S0 ManageuSnv) will

nave following responsibilities

1. Progressive & final technical reclamation of land | void & dump,
2. Envirenmental monitoring & control in the mines

3. Fost enviranmeantal manitaring for 3 years

4. Disposal of Mining Machineries

4ot No, 6108356 ' I:;hﬁﬁl'-e.:_-m;'P\a).::' e
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CHAPTER-XIX
MANPOWER, PRODUCTIVITY & TRAINING

19.1 Manpower Assessment - Project Report for Bina-Kakr Amalgamation
OCF (10 Mipa) has been prepared far four aptions namely;

Option-l - Departmental Variant with tha existing Draglines;

Option-Il © Departmental Variant considering replacemant of old
10m3/E6mR Dragline with new 24m3/88mR Dragline,

Qption-|l| Partial OB outsourcing | 2 oulsourcing of the total OB

above Purawa Top Seam with existing draglines

Cplion-v  © Partial OB outsourcing i.e. outsourcing of the total OB
above Purewa Top Seam with replacing 10m3/6smR
Dragling with new 24m3/86mR Dragline

Manpower reguirement for all the thres aphans have been calculated

separately for rated coal oulput of 10.00 Mtpa with 330 days annual
working schedule.

The existing tofal manpower in Bina-Kakri Amalgamation OCP {10 Mipa)
as on 01.04.2010 is 1443,

Morm of manpower calculation has been taken into consideration for
arriving at the manpower nead of the mine for both the options.

Scale/Grade/Category-wise manpower assessment with their respective
strength and consolidated annual wages & benefits has been given in
Appendix-B, B.1 & B.2.

e
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The break-up of total manpower of targetl achievement year for both the

options is given below;

Table No.19.1
5, =N 1 Mo ofPersons '
Mo | 7 " Optian-l | Opticn-ll | Optien-lll_| Option-IV

OB P =i B1Z | 503 455
2 [Ceal | am | 432 432 |- am |

3 [Commen 1304 | 1359 1025 1001

4 | Land Reclamation [ 37 | 37 32 _+ 32

Total ' 2621 2540 1082 | 1920

e 2 '

192 Break-up of total manpower of farget achievement year for both the

oplions in various groups is given below

Table Ma. 182

- -I:’artrcularﬁ —— - o o Fereone. WA
Mo, | Cption-| | Option-1l | Cption-lll_| Option-1Y
1_| Executive T 162 | 174 [ 135 | 135 |

| 2 | Monthly Rated 653 {545 | 452 | 45B |

3 | Daily Rated 1896 | 1821 | 1385 1327

[ [Total 2631 | 2540 | 1992 1320

19.3 PRODUCTIVITY

OMS for 10.00 Mtpa productions for all the three options has been worked

oul as
Table No.19.3
Particulars \ F_’mductivlty' it
Option-| 15.21
Option-ll i LT
Option-ll| i —2Bag =
Option-IV [ 21.31

Jan Mo 610888
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SERVICES PROPOSED TO BE OUTSOURCED

The following services have been proposed lo be putsourced far better
results and improved efficiency in daily gperations for both the options.
For each service to be outsourced, suitable funds have been provided so
that thay can be managed in a hetter manner,

The services to be outsourced are;

< Security Services (partially)

¥ Canieen Senvices

¢  Rast House Services

¥ Calony Maintenance Senices
¢ Reclamaton Servces (partially)

¥ Bweepers

Considering the provisions for oulsourcing, manpower in the project have

peen accardingly proposed for bolh the options.

MANPOWER PHASING

The year-wise manpower phasing for all the three aptions il the

achievement of target production is given below,

Table No.19.4

[. y, i i Mo, of Persons
aar ” I - :

- - Option-l | Option-ll | Option-Ni_ Option-IY
Existing as on 31.3.10 443 1443 1443 1443
2010-11 1443 |~ 1443 1443 1443
201112 1443 | 1443 1443 1443
201213 1684 1626 1275 1229
2013-14 2210 2134 1673 1613
2014-15 2831 | 2340 1goz | 1920
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196 TRAIMING

Bina-Kakri Amalgamation OCP is an amalgamation of existing mines
where there is adeguate arangement of Vocational Training facilities at
VTC, The training will be provided for all the mine employess engaged in
the mines that alsoe includes contractor's persons. Refresher tramning for
new person will be mandatory, which will be given by a project authaority
within time frame work. Periodic training will be provided for safety rules,

ranutations and developments.

“Job Ne 610505

I
. SE Fj oty ok
HLTANS oy S =t
l;"l_- =

r:. F ':';Il:hl._ Crie




TOTTTT IO

L B B N G o o B BN B B BN B O B BN B AN N OB B N B

-

 CMPDI

20.1

20.2

“Job wio 610586 — Chapler-20,

CHAPTER-XX
PROJECT IMPLEMENTATION SCHEDULE

INTRODUCTION

Bina-Kakri Amalgamation OCP (10 Mipa) is an amalgamation of existing
mines. The PR for Bina-Kakri Amalgamation OCP {10 Mtpa} is expected
to be sanctioned by June 2011. The target capacity of 10 Mtps of ROM
coal is expected to be achigved in the 4™ vearie 2014-15. e,

The total life of the project has been estimated as around 26 years
ncluding  build-up period and tapering penod The mpiemenabon
schedule deals with the major activities like planning, approval,
construction/modification and initial mining operation till achieving the
targeted production of 10 Mtpa. This schedule has been proposed
considering the objective of achieving the target as early as possible with a
minimum nitial development by gainful wiization of all the assets of
existing Bina Extn OCP. Accordingly, mosi likely time frame for each

activity has been proposed.

PROJECT SCHEDULE

The zero date of project implementation is the beginning year counted
after the approval of PR by the Competent Authority. The details of the
major activities for project constructionfimplermentation have been shown
in the BARCHART, Immediately after the approval and finalization of
financing arrangements, the construction schedule be re-defined and
firmed up to suit focal site conditions and fo update the schedule

considering unforeseen siippages if any, that may take piace.

1 ..:---.
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CMPDI

The mogct needs special attention in respect of procurement and
commissioning of replacement and additional HEMM, Commissianing ot
woarkshop and CHP, power supgly arrangement, construction of haul road
for proposed 190 T rear dumpers and other developmental activities.

203 BAR CHART OF MAJOR ACTIVITIES

A Bar Chart of Bina-Kakri Amalgamation QCFP (10 Mtpa) has been drawn,

showing majer oo, .opment and construction works and is given in Chart-
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PR for Bina-Kakri Amalgamation OGP (10 Mipa}

SCHEDULE OF MAJOR ACTIVITIES

Farticulars

Mo

1 |Sanciion of PR

2 |Land Acguisitian

3 |Power Supply

5 Railway Siging

& Workshop Expansion

Worshop Expansion

& |Bulidings

- Zervico Buildings

8 [Mine Devalopmeni

10 |HEMM

- Residential Buildings
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