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Sedaidencs Predicron For Tawa-HI UG Mae __CMPDY

1.0 lNﬂ!ODUCl;lON:

A project repodt for Tewa- il Underpround Mine, Pathakhers Ares,
WCL has been prepared by CMPDI, Regional Insdtute-dV. for a targesed
production of 0 3MTY As per project report In the proposed mining aree
tiree coal seams. Wz Lower workable seam, Bagaona seam and seam 1A, In
descencing order will be extracted by bord end pliar methcd wih caving,
usng LHDs as mechanisaton The coal seams wil bo eatacted in
descending order. Cansidenng M oxtractalia reserves of 7 055 MT, the sotal
lﬂodmmmmww.u!m The mureng aros 1s covered
by MP. Gout forest fand, MP Gowi. reserve forest land, Govi Revenue
lang, Tenarcy lang and roads Considenng these aspects subaldonce
predciion has been done for this mine

As requred by Reglonsl Drector. RIV, CMPDI vice letier no. RI-
IVEnvironment2012/062 dated 12/13 07 2012, Mining Laberatory (UMD) of
CMPOI (HOJ has carmied cut subsidence predction study st the end of 307,
15" and 21" (e end of mine life) year of cepdtaring angd Mkely impact of
subsidence on surface topography, surface fedtures axd forest Tne
subsidence prooction study s ntended 10 constiiuee a part of EMP report
The results of the study and sudsdence Manigemant are presented in the
folonng sectons.

20 DETAILS OF THE MINE:

21 M : Tawa-lll Uncerground Mine
22 Aea : Pathakhera Area
23 Company - Westeen Coafolds Limited
ié Mg area 2 210sqxm
25  Mineadle mserves : 11,800 NT
i0 Exvactable g 7055 MT

reLeves 38 00

0104/2009
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Subsidence Prodction For Tama-1ll UG Mine AP
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Datails of the coal s0ams 1o be worked (In Cescnning onleg:

Seam Thickness  Depth Exteaclien  ®uchoos s
Lower Vorkabio Seam 1.46m 8 2.83m S0m 10320 m 1 Sente Rl memee ~xxnoss
Parting A204m 10 B350 e

Bagoora Seam TDEm w0 250m  150m 10 J80m 1 Sen te el semer Pox0s s
Paung 2885m 1o S045m
1A Seam 0E0M o 200m  185m 10 370m 1 5w to el amew Txn0ss

Proposed methed of Boes and pllar mothod wilh caeg usrg
exraction LHDs

Anlicipated porcentage  B0%
of extrazacn

Quartying tock mass: Modum 1o coarse graned sandsione ard sha e
Sao of e pantts Some are cntical and some ae sub- orica

Balance e of tha ming- 21 years

Topography Thnttmpmdwmm—-wm
rugged with thick fores! cover and northerm and
NOMA woslern regons are comparalively . The
general olevabion varies from S20m © 4857
above MSL

Sutace propertes and

their profection MP Govt forest Und. MP Govt reserve forest
and, Govt revenue land, Privase(Tenarcy) tand
and road exst over the minng area

30 TOPOGRAPHY, DRAINAGE AND LAND USE:

"3 o 1009 Fage 7

The eastorn part o the mining area is hily a8 UGOES with thck forest
cover and noriham and nonh weslem roglons are compaabvely 2at The
general olevation of the mwning area vases from S20m 10 485m adove MSL




Subsidence Prodistion For Tawa-1I1 UG Mine. LodPD)

40

io.odlbtmuldvmtondes:n Ynnmmnwpm
of Mo aren. MP.Govt forest fland. M P Gowt Reserve forest tand, Gowt,
mww.mrfwtyhmmmwuwmmmm-

'mombdnﬁddanyﬂwwdoumamwmw

sottloment Thowmdtm-lluomuzwnqm

GEOLOGY:

drmemmmmnmmmof
tawa-ll UG mine MMMnuMammmmm
mmmumamnmnwm.
afornate shale 2nd sandstone. shale. shaly coal and coal seams. Theve are
hcoummmmlnhmmmoudMMomlm.
viz memw.m&mwumanm
werkaboe Tmmmabmhtmwmm
OCCurs at 3 depth range of S0m to 320m The thickness of this seam varies
from 1.49m to 2 83m. YMMMM-MMl&nbM
seam IhNckness. !NMMmc&mmMW
ot a dopth range of 150m to 380m Thickness of the seam varies from 1.04m
0 280m The workable thickness is considered Som 15m to Nl seam
thickness. The lower most workabie seam & LA seam which ocaws af @
MW«!&»&”.MMMMQM»QQM The
mm-mhut.anuanmm.cm
of the coal seams is 1 In 7.5 10 1in 1010 §.6%0 7.5 ap,

METHOD OF MINNG:

rmuluommamuuwonmmnw
method mmummmmnm»umw
MM«.thumhm.mmm
WMdmhmmmi.snbMM
thickness.
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Subnidence Prodiction For Tana-HLLUG Mise CMeDI

Proposed layouts of ail tho $woe workable waas @ _~ae” \Varkable
Searn, Bagdona Searm and 1A Seam) 3¢ thown = S"erert SO0, 5 0 Plate
1. Proposed iayouts of the panels in Lower Worabe Sew~ 85732 seam
and 1A Seam with thelr sequence of depllanng 3t the ena ¥ 7 ‘S and 21
years ase shown in Plates 2. 3 anc 4 respectively The myos =¥ e panols
and teeir soquence of dopiianing bave bean 1aken fror mne ors #2ten plan
of each seam as provided by CMPDI, RV

SUBSIDENCE PREDICTION:

The subtidence pracction numencal mooe basec = Infuence
Function meod. devoioped in CNPDI, has been used tor esorat o= of ikely
subsidence over the mining ares SubsKence precCio™ has See 2one for
the panels propased 16 be extintied by caving methat r T = "¢ sans of
Lower workable seam and Bagdona séam As per oroec oot the
maimum and maximum thcknest of extraction have been coreaened 0 be
15m 10 {8 thickness of the seams respecively Foar =3 wsed for
subtdence predicion, such @8 minng parameters  Je0ogs  panel
dimersicn, saquence of extraction of the pane’s ane surface ‘eat.res have
Beon collactod from projoct repons vl ming plans sert by CMPCy RV

Details of mise layout. surface contours, surface featres fovest and
cther relevart features have been dgtsed fom mine proector plan of
Lower workable seam and Doagdona seam. Surface cortous have been
drawn by considensg the RLs of tore holes driled in the e as surface
contocrs of he aoa Is not availatie The dgised dats have tee” Usod as
nput paramoiers for subsidence prediction model

For sabsadonte predotion, Wbsidence Parameters sucr 38 «aues of
subsidence factor and angle of draw for singie 30C TITDE =3 SCACUON
have been WAen considenng the rock mass WCr Qec-mm =g condibons
and sudsidence data chserved in Satpura ming no 2 ang Sacorazy mine. Al
Salpara mng 1o 2. the subsidence facior and angle ¢ Srae stseved are
049 and 27" respectivaly. At Shobhapur mine. §fter exTachon o' Both upper
and fower workable seams. the subsidence factor and max—um angle ¢

o e 400308 Tape- @
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7

omomuycmoumossmas‘mm The parameders
taken for subsidence prediction are as follows -

Subsidgence factor 049 for singlo seam extracion fie. Lower
Woekable Seam) and 055 for mutiple seam
extrachon

Angle of draw. 30° for single seam extraction and 38° musple
seam extraction .

Antcpated percontage  80% within the panel

of extraction in panels

Depth Avenige depeh for each panel

Thickness of exiraction’ Average thicknass of the seam for each panel

mmmmummmmm
BSCLCTING 10 the above mentiored subsidience parameters. For subsidonce
calculation, underground extracson area has been divided nto 20m x 20m
Qnd blocks as indnidud cloments The numerical procadure followed for
predcoon rvolves estimation of subsidence ot the grid points of each
clemant and subsequent Integrason 1o amve &t resultant vilues and the final
area influenced by ground movement. Subsidence has been caloulstod over
13,740 points.

Mmmmmhmmdw.m
al the end of 10, 15 and 21 years of mining (at the end of mine life) Stages
of depillaring in Lower Workable Seam, Bagdona Soam and 1A Seam at 10,
15 and 21 years of mining are shown in different colours = plates 2. 3 and 4
respactvely.

SUBSIDENCE PREDICTION RESULTS:

ummm.,mummmmm:
The sntcipated manmum possible subsidance lkely 10 ocew avar S0

mining area gue 1o extracson of Lower workable scam, Bagdona saam and

1A seam are 1.20m over panel RS, 1.00m over panel QMD 18 2 and 0.85m

Mk e 4101508 rape 1)
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7.2

CMPDI

over panel PMD1 respectively. The astcipated maximum possible
suesidonce ikedy 10 ootur over the menng area afer 10 and 15 years of
mining are 1.20m and 1.37m respeciively. The esteated maximun possble
subsidence ikedy 10 00cur at the end of mine e is 2.70m. which is liely to
take place ovor the panels R4 of Lower workable seam, Q4 of Bapsona seam
and P4 of LA seam In the fomest area, the maximum possible subsidence
likedy 1o occur is 2.70vn. which @ dkely 10 take place over same panels. From
the estimated subsidence at each grd point. subsicence CONtOUrs are drawn
01 me ona of 10, 15 and 21 years (Lo at e end of mine Me) of miring and
shown In plates 6. 8 and 10 respectively. In the plates, subsidence contours
are shown alternatady i wolt and red colows at 0.4m intervals Final
subsidence profies along ine AA" and BB have alsc Doen drawn and shown
in plates 15 and 18 respectively Both the lines are imersecsng 3t the
maemum subsidence paint ove’ the maing ason

Effect of subsidence on surface topography and surface foatures
along with mitigative measures :

Topography befors mining. &t the end of 10™ and 15" year of minng
and o4 the end of mine Me are ahown in Plates 5 7, 5 and 11 respectively
Change in topography due to subsidence can be seen by companng the
bbove mentoned plates. For & comparative assessment of ground condion
before and afler mining. 30 views of surface before and afler mining, (e
afer extraction of lower workabie seam, Bagdona seam and IA seam) are
shoan in Piates 12 and 13 respectively. By comparing the above two views,
It s cbaerved that there s neglgible change n surface topography. Surface
profies befere mining and after Snal subsidence (| @ after extracson of all he
threa workacle teams) have alo boen drawn along lines AA ang B8 and
shown in Plates 15 and 16 respectively

The topographyy of tha mining ares is hily and rugged with thick forest
cover in the eastom pan and $ie rorthomn and north weoslern part rogions ane
comparatively fis! The general elovation vanes kom 520m to 485m above
MSL Lo & dference of elevaton of 85m. For such femain the maimum
antcipated subsicence of 2.70m is unikely 10 affect the drainage patten in

A . 81005998 el |
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Sybaidensce Predhsion For Tanac M UGMIne CMPRI

the area Howover, sugsidenca may result in the frmaten of deplessions
mheamdhmuwmummdmmnm
such o5 song e bosndary and barers Poole of waler ato fkely to te
foemed in these depressions during rains, which may be retained whorover
mmummuummnnuwuaﬁmwmm
wcumm«monufmduwmm The surface
cracks, cevelopac duo f0 subsidence. need to be filed up peoperly anc
mmmmw.mmm»mnmmmmot
the ares and 1o prevent ingress of air and waler into the goal. Tha will
Mmmnmdmmmmwsmm

mwﬁmﬂmnoﬁmdmmmw&um.w
wumuomxmmm.mmmmwmmw
pean calculated due o exiracton of Lower workadie seam, Bapdons ssam
and 1A s0am mavidusly and cumutasvely, which are shown in Taties 1 22
and 4 respactively wmuwwbmpmamd
camage 1 the surface featires. Thus, values of strain Mely 20 ocour near
mmm«mwmmmnbmmnmot
maguwwwhams.mmdmaadw
surface Seatures aco outinod below

mpact of subsidence on roads:

Romm”wnm“nmnbemﬂwa
mmmucmmmo.rmmmnmm
of Lower Workable Seam and Q3 of Bagdons Seam Such amount of
subsidence and slope will Couse depressions with gentle sicpe and 1083 can
um-wmrm.w.»mhmw«w
from subsidence. 4 1s suggested 1o leave soal pliars unaxtracted vertcaily
below and within 30° angle of draw for single seam extraction and 357 angle
of draw for mutiple seam exttaction fom Mess roads
impact of subsidonce on Inclines mouth:

lnehne mouths are nat lkoly to be affected by subsilerce because

mmwmwmwumwawmmm
within 35° angle of daw from these incline mouths
Impact of subsidence on Tenancy Land:

o v 418508 Pl
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Subsidence Prediction For Tawa-I1l UG Mine e SMPDL

Ymuruwnmunwfybmmwo
maxinmum ameunt of 2.66m subsidence, 18.83mmim siepe ang 9 47mm/m
MMWWR‘dmemam&m
mNde‘&mmdMuﬂmmum
ammmmmmmuwumm
will get Gistortee Mmmmbubbpﬁbmm
1 1ho year when depilaring comemonces below such Land
Impact of subsidence on Govt. Revenue Land:

MWWMNMNOQM»&MW:
maximen amount of 2.09m subsidence, 16 50mevm slope and 8 28mmim
w-mwnmwmmmmumwm.
Q3 of Bagcona Seam and P3 of 1A seam Such amount of subsidence and
mmumnmmmmum

73 EMNM«MWMMM:
MNWWMR?,RM“M?dWW.
Qa.or.ouosmommdsmmunmmnnm
cluding IA searn wre below the forest land For estmating M effect of
Mmmwmmmwwm.
mmmmmmmnwmwm
Werkabie seam and Begdsna seam and (A seam  individualy and
MM.M.:M:\YMLZS“‘W.MN
mmmmamaumammu
mmmamwmmuammmm
mm.mmmwm»mauum
m%m“Wmmm’mnna&s
llnmmmmmwmmmmbmum«
umemmm:um.uvdmo!mmhﬂdybmm
hhm:mmeemmnmmbymhuma
Net Present Valse, | @ valuos of stra in the forest ares are more than 10
mmo-bmummumw.mmm
dmwmmmmmmnm-mmtm
mmnsmu?mwnmmmmm.ouw
mummmeﬂy.hmwmdwm

ST Fage 13




&hﬂzmmjmrmmum_ —__ CMPD

Mﬂosvatomnmlm‘tamwtmmswmw
mmqwummmouovmz.&nbomdmmw.
hmmmammmommmwmuwwmmm
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Saftidance Prediciion For Tawndil UG Mine CMPRI

SUBSIDENCE MANAGEMENT:

Corsidering the impact of subsidence on surface topograghy, forest

and surfsce feaures, as eplained in eatior chapters, the following
wibtidonce managemont aspects are required to be undarisen 10 ovarcome
of 10 PAnimisg adverse effects,

Due 10 subsicence, surace cracks likely 1o deveiop over the mining aea
need 1 be filod up propeny and rogutary by cay and slone chips and
thereatter with about 0.3m hgh clay heap over he cracks. It will help in
achieving the criginel draiage pattern over the mining area. IMpeoving
the water resention capacity of the soil, misimising the top 0! erasion and
avclding chances of underground inundation and spontaneous heating

It 1§ SuGges100 Tt & team s formed by the mine management which wil
be responsitle for the proper and regular filing of surface cracks
cevelopad due o subsidence. The team will also mamtain focord of Me
covolepment and fling of surface Cracks Adequate supply of fling
materals should be aranged by mne Mandgement al the e

i ks suggested t™at a time [ag of about § years should be maintained
vafore extracting the pareis of lower seam immedately below e
extrocied panels of upper seam. This will sllow the super incumbent sirats
1 coeschidate and settie before the exraction of fower seam \With this
mwmmmm.mmummm
ploce n stops and after long Intorvals of timeo, and as a resut reduced
amount of sope and strain will occur on the swrface. Hence, it i not
expocied 10 have adverse mpact on the lorest Only & hmited rumber of
vmbcqodmhmdmmwwm“cum
GOt tmed of Osledped Thersloe. & is recomméanded that the cepdiaring of
e panels is schoduied in such a mannes that 3t least 2 gap of S years is
MAMMNE batwoen extractons of SUCCESSVE Panels in superimposton.

Iv) Provison has fo be made for compensatory afforestation and
strongthening of forest cover 10 take care of iosses, if sy
pera T T Y ragel S




Subsidencs MMNM e SAPD

v)

vi)

vily

will)

smmamyrmnnapmmmnwmmw\d
waber during $e rains Summuhazolmmwbobunﬂmlfa
vegetation in he fosest These water bodies may be rotained wherever
mumumwumummmammmumo«
the underground workings

&dmmcwwummumwmmmna

Coclwmmbbeummmmnymwmmn
mmm.mromnmmwmmwu
ummmmm.daw

Mnmmotmmmtmumom&nom
mmarndwmmwuwmmumnm
Nowhsos!ufrm:ud-nmmmm"mmnm
Mwmmnhmanmm&y
Howover llnmwwmmmmd
wmm.:omoouummo.umm
mmmmwammummmw
mdauhmmmwwmdmw
mulliple seam extraction.

mmmamm-ummmummmw
wmmmm«w»mmmouw
reference, Lo. the "Subtidence Impact Matix" The Subsidence impact
M(SlM)shomm"ndelopoduWaMmyo'Cw
funded SST project

BT v T 16




9.0 CONCLUSION:

)

Mmmmdmmm:omw.mmmmm
Poasitio subsidence likely ¥ 0ccur over the mining area is 1.20m, which
hmwmm”uwasmmmm
Siope and tensde strain lkely 10 ocour are 16 74 mmim and & 37 mavm
respoctively over the panel RMDY

Due to extaction of Bagéona ssam only, the anticipated maximum
possible subsidance Medy 10 ocour over the minng area is 1.00m, which
1S Exely to 1ake place over Me parel QMD182 The esSmated maximum
POSSIE Slope and tensde sYain likely 1o cocur ase 11.11 mmim and 5 56
mTvim respectively over the panel OMD182.

mm-mmndumm.nwmwm.
SubsSIdence [ikely 1o occur over the mining area &5 0.85m, which is likely to
take place over the panel PMD1. The estimated maximum possiie siope
and tensile strain fkely to ocowr a0 399 mmim and 450 mnvm
fespecavely over the panel PADY

Aflor exraction of af the Uvee workadle seams. § 0. afler extraction of
Lower Workadle seam, Bagdona seaemn and 1A seam, the anticipated
MANTUM POSSIDIe Subsidence liely to occur over the minng area &
2.70m, which & likoly 1o take place over the pancis R4 of Lower Workable
seam, Q4 of Bagdons seam and P4 of 1A seam. The estimatod maximum
possible slope and tensde strain Frely fo cccwr are 2836 mavm and
14.18 mm/m respecively over the panels RMD1 of Lower Werkadle
team, OMD182 of Bagdona seam and PMD? of 1A seam

All the panels excent RS, R7, RMDS and RMDT of Lower workabla , 05,
Q7, QMDS and OMD7 of Bagdona seam of the three workadie seams
neluding 1A seam ae below the forest and, Berefore o valuos of
mum.sbuwmwahm-nmnmmu
mining area as stated AbOVe remans the same in the forest anea ANer
extraction of 3l Ihe Pree workable coal seams (Lower Workable seam,
Bagdona seam and 1A seam). the maximurs possible subsidance Skely 0

TR bl P |7




Subtidense Prediction For Tawa dLUG Ming CMERE

vi)

vi)

oceur in e forest area is 2 70m. The ostimated maximum possitie siope
and tensde stain licely 10 ocour are 2338 mm/m and 14.18 mmn
rospoctively. Such amount of tensile strain i likely t0 develop surface
cracks moco Tan 150 mm wide. The maximum value of 28385 mmvm
slope, Lo @ W of 1.63° 8 not lely © cause faling of trees In the forest
To minmise he siope and tensde stran in e forest area, i s
recommended © mantan at east a gap of § years botween exiractions
©f SLCoRSSive panets in SUPOTMPOSINON. THis will Afow the strata to settie
before e exiraction of lower seam s well as tilt wil take place in steps
(aftor eatraction of each seam) and after an intorvad of 5 year tne. This,
it s anicipaled thal he forest may not be corsiderably affected by
subsidonce. Orly o Mmited number of Toes faling On the edges of
subsidence trough and surface cracks may get tilled or diskedged

Provision has %0 be made for compensatory afforestaton and
svengiening of INes! cover 10 take care of losses, £ any,

For the purpose of Net Prosert Value (NFV), Central Governenent has
made 3 recommendation for subsidence afliocted area In the forest due to
underground minng, which depicts that the area in the forest having more
than 10 mmim strain would be considered as affected amea and
accordingly NPV is 1o be paid Consdering the above, the suface over
the mining area lkely 1 be aflectad by 10 mevim o more strain (due 1o
extraction both e workable seams) i daawn and shown In Plate 14, For
the affectad ates of forest, as shown in Plate 14, NPV has o be pad

Though the smal seasonal streamiets hive not been shown on surface
plan but if such streamiets exist over the mining area 10 conral the
surface d-ainage aro bady 1o be affected by subsidence. Considenng the
make of water in these streamiots. due care has %o be taken while
oxtraction is made below & such as avolling extraction during Monsoon
ard filing up cracks daveloped in the bed of streamiets when dry 1o
avold inrush of water belowground In tho rainy soason. Howover, if it s
necessary 1o biing the streamiets out of subsidence influence area, coal

s oe 4101508 Paze- 18




Subsadense Prodiction For Tama-lil UG Mins. LMEDS

ix)

x)

xN)

piliars should be lefl un.axtracted vertically below and within subsidance
influance area from it

Roads passing over the mining area are lkely 1o be affected by &
manmum smount of 0.98m sudsidance and § 7Smevim slope over panel
R3 of Lower Workabio Seam and Q3 of Bagdona Seam Such amount of
subsidence and siope wil couse dopressions with gentie siope and road
can be used afler necessary ropars. However, 10 protect the road
complolely from subsidence, It is suggesied 1o leave cosl pllars
unextracied vortically below and within 30° angle of draw for single soam
extraction and 35° angle of draw for multiple saam extraction from these
fOaCs

Incine mouths ae not Skedy 1o be affocted by subsidence because
sufficient paneis are proposed o be lefl unextracied vertically below and
withn 35" angle of draw om these incine mouths.

Tenancy lands over the mining ares are Mely o bo afected by
subsdence Therefore, crop COMPansaton has 10 be paid 10 the owners
In the yoar whan depliaring commences below swuch land.

Govi revenue Land over the mining area are likely o be affected by a
maximum  amourt of 200m subsidence, 16.58mavm  alope and
8.28mmim tensile strain. Such amount of subsidonce and tansile strain
will result in very severe datoron in the surface

The topography of the mining acea s Mily and rugped with thick forest
cover i the eastern part and the northem and north westem pan regions
are comparativoly Sal. The goneral elevation vares from S20m o 485m
above MSL. Le. a difference of elevaben of 85m. For such terrain. the
Mmaximum anticpaled suosidonce of 2.70m is unlkely o affect the
drainago pattermn in the area. Mowewver, subsdence may resull in the
formaton of depressions over the centre of the panels where water may
accumulate during rains. The accumutation of water may be beneficial for

Job e 4101506 e |9




dubsidence Prediction For Tawa 111 UG Mine — CMrDy

Xiv)

xv)

xvi)

xvii)

xviil)

N s Page20)

vegetation in the forest Thus, ®e desiabie water bodies may be retainos
Mer extraction of both the workable seams In ase e safety of
undepround workings is Mpnged by & the cepressions Shouks be Milog
WP O wales from them shoufd be drained out by cutting drains

Surface cracks formed dug to subsidence wit need 1 be Sled up with
Clay and stone chios and horeater with abowt 0 am Ngh Cay heap over
the cracks. it will help & achieving the criginal drarage pattern in the
Mning ares. improving water resention capacity of the sou mnimiging the
0p sl erosion and SVOGng chances of underground Inundation and
Sportanecus heating

It s suggested that the e managoment feems a team al wal be
responsible for the proper ang feguiar fiting of surface cracks developed
duo © subsiklence The learn Wil &s0 mantain a record of the
deveiopment and Wirg o surface Cracks, Adequate supply of fing
matenals should be ATANgES by the mine management a2 the ste

Surface draims shoud be made outsde of the subsidenca influence area
D provent the suface water of S5oming area fom Comwng "o active
Subsidence aseg

formaton of water bodies o9 the surface whils extractieg pareis i the
ower seam ltsamwvm!cowwmdmegoavmo(w
$eam should be continued as long as the lower seam i werked o
pravent the formation of large water bodies over he working acea

B s recommendad that whie caTying out extraction In ne Lower
Workabie seas. close Subsdence monitoeng required o be done Over
Same nia paneis On the basis of observed data necessary corraction
" SLdsidence estimation may be done, if requrea

____‘_____-.I
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Subsidense Prediction For Tama-HLUG Mi

SUBSIDENCE IMPACTS

The Subsidence Impact Matrix given below shows the degroes of damage for
values was developed as part of a Miniatry of Coal funded S&T project and &
extracted from the S&T Report tied "Subsidence in Mining Areas™ by CMR1.

l - SIL tmpact Subsidesce Slope Strain
| No.
mes mm/m mm/m
1 2 { i ) 4 pJ
I | Practically mo mpact “$00 <3
2. | Some fine ceachs oc ome o two SOme =500 35 3-5
wids crachs with visible depecasion 5001000 310 33
3. | A large mumber of fine eracks or 3 fow 3002000 10-20 510
100me wide cracks  with  marked
depression
4 [A Tape number of 0-100mm wide|  500-2000 20 1620
cracks or 2 few 200men wide cracks with
siepping. Marked distortion in serface
| epograghy
|
5. | 500mm wide cracks with sieppieg and >1000 S | B30
preminest dissortiom la surface
topography
6. | Many S00mm wide omcks some upto >2000 =100 50-100
1000mm width, large wepping. Severe
dizortion in surfece topography
7. | Very wvera  distortion  In surfaee >2000 | >100 | 00 |

Jvery widegracks,

topography, Sicpped  sebsidesce with

-

Thb 4101506 [ "53]




Sabsidence Prodiion For Tawaelll UG Mine CMPD|
2 ) 3
mm mas/m
—
SURFACE WATER BODIES
(Ponds, Rivers, Nallahs, Jores, HFL)
Pracescally 20 impact, No Joss of water <500 <3
Marginal Impact m some cases only. <o | <4
Some loss of water and water logging {
Sewere imypects. Major ks of water, *1000 >5 ‘
Waler |
SUB-SURFACE WATER TABLE
- | Marginal “deplction In water reesiming <300 <3
capacity '
Severe depletion in water retamang - >3
ST
AQUIFERS
Depletion i water rstaining capo: 2y - >3
i e

Very little waterlogging

Some (J0D-S00men docp depending on
warface topography)

<500

S00-1000
>1000
<300




Wider cmaks, steppimg, crushing and
marked liltlsg.

I | Prctxally oo impacts “<l0 <3
2 0 severe  impests, repaies >0 S |
necessary
SINGLE STORY HUTMENTS
1. | Practically mo imgact. A few fine cracks <5 <
in plastorod walls
Minor repairable impacts, Fine cracks. A <10 3
few | wide cracks.
3 impacts. Wide cracks, > >5
sepping, titing
SINGLE STORY.
L | Very limic smpact. A few fine cracks of < <
onetwo S-10mem wide . =
2. | Minor Empacts, wide 510 38
cracks, dooes"and windows getting slight
__{ Jamming, sght ti
3. | Severe impacts, major repairs necessary. =10 >3




Very litlhe smpact A fow fine Cracks of

10mm wide ceacks
ﬁ %Bt mpact, 5-10mem wide

s-10

35

»10

»$

cracks, doers and windoms gettng slight
::in.. dsplacerment of walls againm

M‘ﬁ:m.ﬂiwkswhu

>$

>3

$-10

>0

Job e 4001508




1 2 1 4 T
mim mm'es mm'm
j=Ty UNDERGROUND CARIES
' 1| Practically no iespact : - ~ B
2. | Severe impacts (cablcs may bocad due o . . )
wasiom) ~-- 4
UNDERGROUND PIELINES
|
| I wcally mo empact . - <15
2, ng*;‘nﬁ-qun Hrealing of pipcs - - >L.5
| I | Practically no impact. No visible sipas of . <5 <}
‘ wbsidence  when  the  seams  ame
| developed
| 2. | A Iittle impact. A fittle crinhing of col, . 510 -5

reof and flooe ek, Fire ik when
developunent is dooe in wper seam.

1. [ Severc Tmpacin Cruahing of coad, roof . TN | 310
{ and floce sock. Sicpping in lensile strals
reoe. Fiee k. Hoaving, sepports
| sary during development.

4. | Very sovere impacts. Severe crushing, - >20 >0
larpe ontry e subsided ares
rathar di L High fire risic Aschisg
‘ necessary.

| —(Ganding co developed pillacy)

I | Practically mo impact om galicries and . <3 <3
| pitacs. Same |
{ 2. | Visible foor 1l side spaling and - N X3 |
roof falls. Sepooets reguited. Fire risk. ~Seid | 18
| b Marked foor Wfing. side spaling and . . 10
i roof falls High fire risks Workings
ursafe. . -
! 4. | Scvere flooe Hfting, Mrge noof falls wide . . >0 (
| spvead side Spallmg. stepping. very high |
fire risk, workings umafe. 5
A o (Standiing on recuced pithirs)
L. | Practically mo impact. [ . <3 <5

b o 6101504 Fage 37




Sbsidencs Prodution For Tawa- 1l UG Ming

[ 1] 2

.

The stooks with murgingd factor of safety
may collepse  increasing  loading oo
| adowning sooks.

of filees coving pastisl o0 ol
collepse of area. Thes cawiing addiional
Subsidence on overlying heeirons

-

Murginal enpact om stablity of wooks. |

3. | Faiure of 2 few 53c0ks may bead f0 chain |

OVERLYING WORKINGS

{Packed o sowed)

| BY TS ——
L[ Prxcueslly no mpact on fowed

1 workings Some lom af wader
L | Complete kss of waser from stowed |
areas and also from adpoming rise side |

1 l’lbﬂ

WATERLOGGED OVERLYING WORRINGS
{Sunding smi_r,\_tl&w#wm.l

1 | Practically »o imgwct on pitars, gaderics |

and walor retaiming capscity of the |
g ORINES, el
2 | Mmpnal s of waler tvough loc

Crmis in sam srosed, Dewatered asess |

may have sk of Gees roof fally side |

e M0MIG, D00¢ lifling. =San
3. | Mayjor Joss of wase. High firc rak in |
dewatered areas with roof falls side |

| spalling fooe liking etc.

4 ‘rl'mal loss of water. Very high fire risk
with seveee Roor Eting, mof falls and

| spaling.

CMEDI

[ [
! =1} -
l mmm |  mm'm |
’ < | o |
\ | : ‘
[ > | =
—
b——
! !
=
* . <+ -i —

e TR [
N ‘

,»' C WAIRRIOGGED OVERLYING WORKINGS

r (Standiog on reduced pillars'sooks)

—_—

1. | Stooks may collspee couang sadaons! [
| subsidence oo serface.

T3 | Paetial fots of winter | -ulupv ol steoks

Addional serfisce sebsidonce. Fire risk

3. | Toal loss of waler, Coflapse of
workings, Addilions’ safaoe subssdence;
| fire sk,

-_— .

{ 1 ———

Py Fae 24




Subnidencs Prediction For Tawa- ML UG Mise CMPDI

1] B T A | 4 =
> 43 mn mm'm " minn
= s e
mmmmmumm A LDENCEALTME LI PMME . 113
.| Practeaily m impact_ 2T YTl I
2. | Leakage of sie. Fire in goaves at shallow . - 3
Gepah air |
INCURRENET WORKINGS FROM SUBSIDENCE AT THE
v ‘OVE TATER
1 B Hiz = =8
I. | Practically oo impact e ey 1]
-2 M-gmlimmntnmd--m Taea [y | - 1.5
3. | Appeeciabic increase in make of waier e 5-10
4. | Heavy incresse in make of waser, which - =10
may lmdlo dat) |
e inin ] —t— 1
= _SURFACE ATMOSPHERE
i T = i == 'T
[ 1| Pracrically s impact_ : I <
F? ’ Somse air from underground workimgs at . I 510
3 |Air leskage from shallow Sepih | - >0
| workiegs, If the workings have fire, i ‘
serfpcs  stmosphere &5 likely 10 be
bt pOUliied by gases coming froe the fre. | |
Bt — —— e - =
= e S fu‘ —
.| Practically no mpact : =—1_4
2. | Very little impect in the form of - | - 35
redustion of water retming capaciey e -
LR lempont) loss  in water M; - - -0
capacky, Cracks fillng mey improve
—C T "y,
4 |Loag term ks of waler retairng . - >10
capacity. Suitable peotective mestures
Y, +
— A -
1| Practicaity mm;na ] . e <§
2. Mom impact, e reduction s yield - - 310
;éxlobum waler relaining capociay of
r 3 iMaja imspact, Le. sizeable reduction in . »10
| yield
| ‘ |

300w 400400 - =29




Practically so i
| A

S,

Aidene Prodstion For Tavall UG Mine

LORLST AND 1M ANTATION

Fomporary foss In  water rclinee
| Capacaty o tops0il m ay alfect
mocrgronty  slighely. Shigh filtesg of

pantsirecs
Sbom e impact on frees & pones

Bhaving cracky. The eracks may pet filted
[ Y

I trecy

L dw course. Tillimg o

Wide cracks mny scverely aﬁ(\'t

undergrowth But may not have mvech
"Mpt on largs rots excege thase i the

fenuie o
dowiop; high tiltisg may cause some
frees b =

y all hagh slope rome.,

m 10 e n;v-_'»n_l

e 200¢ where wide cachs |
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N
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SUBSIDENCE PROFILE ALONG LINE AA’
(At the end of mine life)

0 120 240 3680 480 600 720 B40 960 1080 1200 1320 1440 1560 1680 1800 1920 2040 2160 2280 2400 2520 2640
Distance (m)

SURFACE PROFILE ALONG LINE AA"
(At the end of mine life)

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680 1300 1920 2040 2160 2280 2400 2520 2640
Distance (m)

— Before mining —— After mining
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SUBSIDENCE PROFILE ALONG LINE BB’
(At the end of mine life)

SURFACE PROFILE ALONG LINE BB’
(At the end of mine life)
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