
BEFORE THE NATIONAL GREEN TRIBUNAL, 

PRINCIPAL BENCH, NEW DELHI. 

OA N0.01 OF 2022 

IN THE MATTER OF: 

In re: News item published in the Indian Express Newspaper dated 02.01.2022 

titled "Four Killed in Haryana Mine Landslide" 

INDEX 

S.No Particulars Pages 

1 Affidavit on behalf of Respondent-M/s Goverdhan 1-2 
Mines & Minerals, Hisar, Haryana 

2 Compliance by respondent to the Report of DFO, 3-11 
Bhiwani and Report of DGM, Ghaziabad 

3 ANNEXURE -R-1 /1 12-14 
Report of DGMS, Ghaziabad dated 31.12.2020 

4 ANNEXURE R-1/2 15-18 
Photographs of Benches 

5 ANNEXURE R-1/3 19-20 
Chapter-XI ofMMR 1961 and Circular 71 of 1963 

6 ANNEXURE R-1/4 21-26 
DGMS Technical Circular No.3/20 19 along with 
format of status report on progress made into 
Mitigation of all the identified principal hazard 

7 ANNEXURE R-1/5 27 
Letter addressed by Govardhan Mines & Minerals to 
the Director of Mine Safety dated 22.12.2020 

8 ANNEXURE R-1/6 28 
E-mail dated 30.03.2022 submitting revised copy of 
the safety management plan 

11 ANNEXURE R-1/7 29 
Letter dated 13.4.2022 from Directorate General of 
Mines Safety to Manager Goverdhan Mines & 
Minerals 

12 ANNEXURE R-1/8 31-51 
Study on stability status of slopes in Dadam Stone 
Mine of M/s Govardhan Mines & Minerals, 



13 

14 

15 

I , , 
16 

17 

-
Hisar,Haryana by Central Institute of Mining and 
Fuel Research 
ANNEXURE R-1/9 52-81 
Record of plantation carried out by Goverdhan 
Mines in Dadam Stone Mines (GM&M) along with 
the bills of nurseries 
ANNEXURE R-1/10 82-94 
Letter dated 05.1.2022 to Director, Mines & 
Geology Department by respondent regarding 
compensation paid to the workers along with 
receipts and photocopies of cheques issued in favour 
of workers 
ANNEXURE R-1/11 95-
Copy ofChapter-13 ofEnvironment Management 
Plan 
ANNEXURE R-1112 96-102 
Copy of Technical note on slope failure in Pit No.37 
& 38 of Dadam Stone Mine, Bhiwani, Haryana by 
Central Institute of Mining & Fuel Research 

Vakalatnama 103 

FILED BY 

Karanvir Singh Khehar and Sunita Sharma 
Chamber 202, C.K. Daphtary Block 

Tilak Lane, Supreme Court 
Email: sunitasharma3 61 @gmail.com 

Mob No.9646400000, 9811602201 



BEFORE THE NATIONAL GREEN TRJBUNAL 

PRJNCIPAL BENCH, NEW DELHI 

Original Application No. 0112022 

IN THE MATTER OF: 

In re: News item published in The Indian Express Newspaper dated 

02.01.2022 titled "Four killed in 1-Iaryana mine landslide" 

AFFIDAVIT 

I, Wazir Singh Kuhar, S/o Sh. Lachman Singh, aged about 62 years, Rio 

House No.54, Urban Estate-11, 1-Iisar, Haryana presently at New Delhi, do 

hereby solemnly affirm and state as under:-

1. That I am one of the partners in Goverdhan Mines & Minerals as such I 

am conversant with the facts and circumstances of the case as such I 

am competent to swear this affidavit. 

2. That this Hon'ble Tribunal had suo-moto taken cogmzance of 

newspaper report published in Indian Express dated 01.01.2022 

wherein it was reported that 4 persons had died in Dadam Mines due 

to unscientific mining and this Hon'ble Tribunal vide order dated 

03.01.2022 in O.A. No.Ol/2022 was pleased to constitute eight­

member joint Committee comprising of nomine~:;; of MoEF&CC, 

CPCB, (Regional Office, Chandigarh), National Disaster Management 

Authority, Goi, Director General of Mines Safety, Goi, PCCF (HoFF), 

1-Iaryana, SEIAA, Haryana, State PCB and District Magistrate, 

Bhiwani. The CPCB and State PCB were to act as nodal agency for 

coordination and compliance. The Committee was to ascertain the 

extent of violations, extent of damage to the environment and to the 

human lives, extent of compensation paid and payable, safety 

precautions taken and required to be taken, steps to prevent recurrence 

of such happenings in future by the PP and the statutory regulators. 



3. That the Committee appointed by this Hon'ble Tribunal has submitted 

Report on 25.03.2022. 

4. That the Deponent by way of present affidavit is filing point wise 

reply to the Report submitted by Committee appointed by this Hon'ble 

Tribunal and the safety measures taken by the Deponent. A copy of 

the reply along with Annexures is annexed as ANNEXU~~ ~ 

DEPONENT 

VERIFICATION:- ' It \4~~ 1021 
Verified at~\~\ on this May,2022 that the contents of 

this affidavit are true and correct to the best of my knowledge based on the 

records kept and maintained in the usual course and legal pleas contained 

therein are based upon information received and believed t1~ ~ 

DEPONENT 



I 3 
M/s. Govardhan Mines & Minerals 

Ste: D3dam M ne, D3dam (r cS1ani 
~ Qfice: f\Sar Hsar f\Bka, ~nak (r cS1ani 

8TsiliD g:Nardlarninesninerals@Jrnil.ccm O:ntact: 99921 OOJ01 

To, 

Ref:-HSPCB/BH 1/2022/10 Dated: 01.04.2022 

Sub:- Reply/ Justification of Report of Joint Committees, in compliance of Hon'ble National Green 

Tribunal, order dated 03.01.2022 in OA No. 01 of 2022 as the Indian Express Newspaper dated 

02.01.2022 titled " Four killed in Haryana Mine Landslide. 

Sir, 

In context of the overall conclusion drawn by the joint committee considering the facts and 
circumstances, we are submitting herewith the point wise justification & reply as under:-



.-
) 

1.1 The salient features of the report of DFO, Bhiwani 

Confinns no violation in forest area, fall of pillar 31 from edge boundary of mining 

lease area & Aravalli Plantation area, No illegal mining has been done at the site of 

accident in the forest land, A very small portion of forest area has fallen in fonn of rock 

boulder. 

Further we hereby submit that the rock block has fallen due to geological disturbance 

occuned due to the presence of high degree of jointing & open joints filled with soft 

material( clay /silt/sand). The weathering condition in upper part of slop allowed the 

gravitational movement of inverted loose wedge upon saturation. 

Thus, we would request you that the act of nature should not be levied on MIS 

Goverdhan Mines & Minerals. 

However, we are ready to execute all necessary steps & abide instructions of 

concerned departments to keep environmental balance and avoid environmental 

damage. 

1.2 Salient features of the report of DGMS Ghaziabad 

We hereby convey you that we have already submitted all relevant documents of 

department including report of DGMS dated 31.12.2020 Annexure:-] on basis of 

inspection dated 28.12.2020, clarifying the bench wise development in different pits of 

mme. 

A. Photographs of benches, Further justification for bench height has also been 

given refening the circular 71/1973 of DGMS, & Chapter -XI of MMR 1961. 

Enclosed as Annexure No:-2 But committee have not considered our 

submissions and blamed violation coating the repmi ofDGMS dated 2.03.2022. 

It is pe1iinent to mention here that since Nov 2021 to Dec 2021 mine was completely 

non-operational for about 2 months (i.e just before the fatal accident occurred due to 

geological disturbance) due to pollution raise in NCR region. 

Preciselv in report dated 31.12.2020 evervthing was up to mark in specific pit & 

other area whereas in report submitted after accident i.e of 2.03.2022 everything 

0 
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is categorized as violation. Practical aspects & factual submissions needs to be 

considered to conclude unbiased decision. 

1.3 Violation recorded by Regional Officer, HSPCB, Bhiwani 

S.No. Deficiencies Compliance 
1. Unit has not approved the mines safety Mine Safety Plan is part of self regulatory 

plan from the competent authority before regime as per circular No.3/2019. It 

the start of mining thus violating the reqmres no approval from any authority. 

2. 

point no: 06 of EC conditions. 

Unit has not submitted 

comprehensive study of 

MSP was submitted to Director of Mines 

Safety on dated 22.12.2020 & revise 

submission VIa mail dated 30.03.2022 

Annexure-. 3. A copy of 2019 circular of 

Mine Safety and confinnation of Director 

Mine Safety dated 13.4.2022 is enclosed as 

Annexure- 4 for kind reference. 

the As desired, CIMFR was requested to 

slope conduct comprehensive Slope study. Its 

stabilization of mme benches thus report has already been submitted to 

violating the point no.29 of EC Pollution depmiment, Bhiwani. Copy IS 

condition. enclosed as Annexure-5. 

3. Mining is not done as per approved Mining operation are carried out by us as 

mining plan as it is proposed to mine the per Mining Plan by fanning benches 

deposit by adopting fonnation of maintaining the proper slope of 70° as far 

benches from top to bottom with as possible as per existing ground 

ultimate pit slope of 70°.The height of conditions. Pertinently we have received 

the benches will be of 10 meter whereas the lease after the tennination of existing 

width of the benches will also be lease holder who have already mined the 

maintained as 10 meters. The slope of70° area of about 34Ha. 

not found maintained mining pit no: 18, Moreover, Further the instructions of 

22,23,25,27,31,37,38. DGMS on 25.01.2022 to cany out mining 

by top down procedure IS being fully 

complied in pit no. 22,23,25,27 & 31. 

However, there are high wall in both eastem 

& westem side of pit no. 37 & 38 where 



these can not be practically complied and 

hence we have stopped mining operation in 

said pit under intimation to mining deptt & 

have also submitted intent to surrender said 

area to joint Committee. Further, part of pit 

18 is also non operation as per the order 

imposed by DGMS. 

Refer the report of DGMS dated 

31.12.2020. Annexure-] 

4. Unit has not maintained the 33% green Total plantation to be done in 5 year plan 

area out of total lease area oftotal48.87 period is 16.1271ha. Out ofwhich 9.2018ha 

hectare in the lease area. plantation is done till date having 21258 

plants.Total plantation is required to be 

carried out in statutory barrier is about 3.91 

ha. out of which 1.78ha. is developed as 

green and remaining 2.13ha. in statutory 

barrier & 4. 7953ha outside lease area shall 

be developed in remaining 2 year as per 

Mining Plan. 

Revise Phase wise proposal is as:-

Phases Area No.of 

(may2022- Saplings 

2024) (+/-) 

lst 1.73 2000 

lind 1.73 2000 

IIIrd 1.73 2000 

IVth 1.73 2000 

Total 6.9253 8000 

Thus we have not violated any mandate of 

Mining Plan. So, we should not be alleged 

for the matter which is not a violation. 

0 



0 
5. 

Plantation record is Enclosed herewith as 

Annexure-6 

Further, As already submitted that 

before starting mining by us, Sunder 

marketing has carried out mining and 

there was no green belt or barrier of 7.5 

m. Yet we have started the same and we 

assure that within time, the green belt 

shall be developed fully. 

Plantation IS not carried out m the Refer Annexure-6. Plantation is not done 

statutory barrier of 7.5 meter width only in area where previous mme lease 

within the lease area as per approved holder carried out mmmg and thus 

mining plan but unit has provided the rendering area unfit for plantation. 

green belt only in patches outside the 

lease area in private land. 

2 Extent of Compensation Paid & Payable. 

(i) Compensation For Deceased & injured person 

The payment of the compensation has been confinned by Deputy Commisioner, 

Bhiwani vide letter No. 2400 dated 9.03.2022.(R~fer page 4 afFinal report ofjoint 

committee in OA.no.OJ /2022) Annexure-7 

(ii) Compensation due to illegal mining. 

As per the report provided by DMG, Bhiwani to joint committee, total area of 7.5 m 

banier to be maintained along the mining lease boundary is 3.91 ha., out of which 

encroached area is 0.37ha and the quantity of illegal mined material has been assessed 

as 64, 167M.T. 

In this context we would like to submit that the encroached area observed i.e 0.3 7ha is 

a pmi of already excavated area as at the time of inception we have got approx. 34ha. 

already excavated area. Copy of the page of mining Plan enclosed as Annexure:-8 

As far as plantation in said area is concerned we would do our best to develop the area 

i.e 0.37 ha. as green belt immediately. 



As already submitted that before starting mining by us, Sunder marketing has carried 

out mining and there was no green belt or barrier of 7.5 m. Yet we have started the same 

and we assure that within time, the green belt shall be developed fully. 

Thus this matter needs to be reviewed to conclude the fair & unbiased decision. 

(iii) Compensation due to Environmental Damage. 

a. The cost of damage due to falling of 2688cum rock from the Aravali 

Plantation area:- Forest department sought the valuation of 2688cum stone 

from HSIIDC which they have calculated Rs. 21,16,024/-

In this context we would like to submit that as per the slope stability study 

conducted by CIMFR has concluded the fact that Orientation of naturally 

occurring joints with reference to the slope face, natural weathering of the basal 

& release joint planes and progressive dilation of joints upon saturation of 0 
infilled soft (clay silt/sand) materials are the major reasons for the movement 

of such big wedge failure. Repot1 of CIMFR IS enclosed herewith as 

Annexure~ 

Thus, we would request you that the act of nature should not be levied on M/S 

Goverdhan Mines & Minerals. 

Instead the material accounted by forest department i.e 2688cum should be 

dispatched to forest department to compensate the loss or the material may be 

auctioned to private persons to balance the loss occurred to environment due to 

natural calamity. 

b. As per the report provided by DMG, Bhiwani to joint committee, total area of 

7.5 m barrier to be maintained along the mining lease boundary is 3.91 ha., out 0 
of which encroached area is 0.37ha. Further out of3.91ha., 1.78ha. is developed 

as green. 

In this context we would like to submit that the encroached area observed i.e 

0.3 7ha is a part of already excavated area as at the time of inception we have 

got approx. 34ha. already excavated area. Copy of the page of mining Plan 

enclosed as Annexure:-8. As far as plantation in said area is concemed we 

would do our best to develop the area i.e 0.37 ha. as green belt immediately. 

Total plantation to be done in 5 year plan period is 16.1271 ha. Out of which 

9.20 18ha plantation is done till. date having 21258 plants. Total plantation is 

required to be carried out in statutory batTier is about 3.91 ha. out of which 
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1. 78ha. is developed as green and remaining 2.13ha. (in statutory barrier) & 

4.7953ha (outside lease area) shall be developed in remaining 2 year as per 

Mining Plan. Thus we have not violated any mandate of Mining Plan. So, we 

should not be alleged for the matter which is not a violation. 

Plantation record is Enclosed herewith as Annexure-6. 

Precisely we would also submit that we have to develop 7.5 m barrier is green 

belt in first five years. As already submitted that before startino minin'o by us 
h h ' 

Sunder marketing has carried out mining and there was no green belt or barrier 

of 7.5 m. Yet we have started the same and we assure that within time, the green 

belt shall be developed fully. Additional we have planted thousands of plants by 

taking land on lease as well as purchasing. These lands are adjacent to lease area 

and plantations have been fully developed there. The primary objective of the 

same is to control dust pollution by this barrier. The plantations made by us 

completely covers a major portion of boundary of lease area. Photo of same have 

already been submitted in concerned department. By considering the area of lease 

in which plantation is made as well outside area a sufficient barrier has been 

created. When additionally plantation in lease boundary will made then it will 

also enhance green belt area. 

3. Safety Precautions Taken & Required to be taken. 

We admit to follow all safety precautions recommended to be followed at mining site. 

4. Conclusion 

I Overall project proponent has not followed scientific mining, not maintained 

safety zone and green belt of 7 .Smeter of width along with the lease boundary 

within the lease area and also not followed precautionary measures & safety 

norms. 

Mining operation are carried out scientifically by us as per Mining Plan by fonning 

benches maintaining the proper slope of 70° as far as possible as per existing ground 

conditions. Pertinently we have received the lease after the tennination of existing 

lease holder who have already mined the area of about 34Ha. 

The Director General of Mines safety, Ghaziabad conducted inspection ofDadam 

Mines on 28-12-2020 (Refer Annexure No:-1). This inspection was conducted on the 

letter of Mining Officer Bhiwani in which he raised issue of Unscientific mining by 



leaseholder. The Report oft:he DGMS covers all the aspects in this matter. While doing 

mining we take care offonnation ofbenches. 

Moreover, Further the instructions of DGMS on 25.01.2022 to carry out mining by top 

down procedure is being fully complied in pit no. 22,23,25,27 & 31. However, there 

are high wall in both eastem & westem side of pit no. 37 & 38 where these cannot be 

practically complied and hence we have stopped mining operation in said pit under 

intimation to mining deptt & have also submitted intent to surrender said area to joint 

Committee. Further, pmi of pit 18 is also non operation as per the order imposed by 

DGMS. 

II Committee has observed that the compensation which was required to be paid to 

deceased injured person has been appropriately paid by the Project proponent. 

The payment of the compensation has been confinned by Deputy Commisioner, 0 
Bhiwani vide letter No. 2400 dated 9.03.2022.(Refer page 4 of Final report o.fJoint 

committee in OA.no.OJ/2022) Refer Annexure-7 

III Committee has also observed the encroached area (illegally mined area) in 7.5m 

barrier is 0.37 Hectare and quantity of illegally material in this area assessed as 

64,167 MT. The cost of the estimated illegally mine material could be assessed by 

concerned department. The cost of the falling of 2688 cubic meter rock has been 

estimated as Rs.21,16,024/-

The encroached area (illegally mined area) in 7.5m barrier observed i.e 0.37ha is a part 

of already excavated area as at the time of inception we have got approx. 34ha. already 

excavated area. So, the quantity of illegal material in this area assessed as 64, 167MT 

should not be levied on MIS Goverdhan Mines & Minerals. As asked the exact quantity 0 
of illegal material & its responsibility holder should be clearly verified and submitted 

by department before drawing final conclusion. 

Further The cost of damage due to falling of 2688cum rock from the Aravali 

Plantation area is concerned. In this context we would like to submit that as per the 

slope stability study conducted by CIMFR has concluded the fact that Orientation of 

naturally occurring joints with reference to the slope face, natural weathering of the 

basal & release joint planes and progressive dilation ofjoints upon saturation ofinfilled 

soft (clay silt/sand) materials are the major reas.ons for the movement of such big wedge 

L_ __ _L failure. RepOii of CIMFR is enclosed herewith as refer Annexure:j 



Thus, we would request you that the act of nature should not be levied on MIS 

Goverdhan Mines & Minerals. 

Instead the material accounted by forest department i.e 2688cum should be dispatched 

to forest department to compensate the loss or the material may be auctioned to private 

persons to balance the loss occurred to environment due to natural calamity. 

IV Project Proponent has carried out plantation in 1.78 Hectare area against the total 

plantation to be done in 7.5m barrier in area of 3.91Hectare. 

Total plantation to be done in 5 year plan period is 16.1271ha. Out ofwhich 9.2018ha 

plantation is done till date having 21258 plants. Total plantation is required to be carried 

out in statutory barrier is about 3.91 ha. out of which 1.78ha. is developed as green and 

remaining 2.13ha. (in statutory barrier) & 4. 7953ha (outside lease area) shall be 

developed in remaining 2 year as per Mining Plan. 

Thus we have not violated any mandate of Mining Plan. So, we should not be alleged 

for the matter which is not a violation. 

V Safety precautions need to be followed as suggested in this report. 

We admit to follow all safety precautions recommended to be followed at mining site. 

5. Recommendation 

As per the recommendation made in point (iv) by the committee that P.P has grossly 

violated the approved mining plan and the conditions ofEC and CTE/CTO. 

In this context we would like to submit that after the visit of joint committee dated 

4.02.2022 (in compliance of the Hon'ble NGT order dated 03.01.2022 in O.A 

N0.01/2022) no document/infonnation has been sought by Project Proponent. Neither 

any hearing has been done thereafter. And unanimously (25% of the net profit) the 

violation has been alleged without verification of facts and levied a sum of 7.5 Crores 

on Project proponent. At the same para in point no i,ii,iii committee has asked state 

govt. to assess the cost of restoration of damage caused to Aravalli plantation, illegally 

mined material. So, here we would like to request that we should be provided clear 

verified calculation to establish the accuracy of charges levied on us so that we can 

have a clear view either the allegation are liable on us or on previous lease holder. 

As recommended that pit no 37 & 38 fall under accidental area and may be prohibited 

for further mining. We agree for the same and already submitted sunender of said area 

as no rectification is possible in said area as per DGMS order. 

Further we are ready adhere all the precautionary measures required and suggested. 



The mining pits which are prohibited are duly fenced to avoid further occurrence of 

such incidents in future. 

0 

0 
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' B • .;c;l, Grvuml Information: 'J:dt: l·!tt.:·r no. BhtwarH/ Kha"lani J lCJ9 dated -'<1.1 L2D2Q (RO r:ia,-1 
'hl i ·n:·, (':lled 09. 12./02 0), t<inlng Officer, '·i.GCS & Geology Department, Bhlwanl, ha5 lnforrned 
\i!lc i~.•:.q.,:~,,raU~ !hJl Sn Pakt>Stl Dab! n:.~ Uec SA No. 132/7020 ir. the rnatter or Rakesh D;;lal Vs. 
Sli.l~t· ,;n!~arY,an'fl.n the honourat!e court o' National Green lrlbl.maJ, Jn which he has pointed abo\Jt 
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NG,f L9t.!f,l or\ 054JV2021. r\Jrntr oftcer, relju::>sted thi5 Directore~te to inspect the mine and submit 

· the. ,-crl<)rt. . ·, , · . • 
. . ;• • •· 'll I . I ' . 

( I t I. 'f ,( ' 

An ~r1•ct'~i, ~"ted ~1 Dec, ,?.o2J· s<;r1t v.iile en1ail ld mobwn120@gmall:com to dg@dgms,gov.in was 
rcc:c:iwdl :.n ,this Direcloratt: from Ao on: the SCJrne matter. (RO dfary flO. 1514 dated 22. 12.2020). 
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Juc tn ti1s engagement at Charl\hl Oadrt fJhng under his jurl5dlction, he could net accomp:;ny rne 
at ,,,~ rPtle 0f inspection ;:r.J enquiry . 

dl Location & OwnershIp : Tl!e' nM~ ~~s locat.:d 'n village Dadam rn Tehsil - Tosr1am, D1stncr 
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3.Q Supervlston, Production & •t:mployment: The mine was placed under the overall manaqement, 
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t4inlng \operation~ Tile rnJn.:: w<ls ,vorked by opencast mlnlr.g method by depJoyrner~t of 

sllovd·durnpcr comblnattcn witl1 deep hci(· ddang &. blastlng. The PermissiOn under Regulat1011 
·w6( 21Hl) !or :h~ Melaflh'erc:;s t•"ioes R~u!il:ion, 1961 to deploy HF.MM with system of deep hoi•? 
t1ni:i.nq. anU blts1 1ng have been granltd v:o;.. ttl!> 01rectorute'!> h:tter No . .3449 dated 29. J: .2Ul9 
f1i.Jstr;,, slOm:s <He loaded tr::o lU{er<:. tru(.J, by t:•.<a·,ator and Clt~;pt~tcht'l:l. B1g boulc.le~s ye:(:rateo 
dv tiHJ (l)e lJ!a<:trng are lxoke'' by sa-ordary bla~t.ng. !t was reported that mining P~:erations -,-..·•thit\ 
ll.t: ie.J:.c,' 1\0i:J ct t;tl v.r::rr-- :•tJL"J,.i.:t:J ,r.,:x;ut l',<~U "~'n1)crs of ):lt~ h.:JVC bef'n d•.Jg In ttle leasehold 
w ~:<-. Til·~· maPP\JHt:t c' :J nH:hinc1y req_,rrt•d lo: n11n:ng opt:ratlon:; 1'1 tneJe plb Wt!re beln~J 
iJl'~->i':J'(L.CJ j)y the c-mtro::: :ors Wht,r•.•as statutory pt:t~ons :>J;:ot.:rv1~i·19 zt>e :.:ay to :I.Jy mmlng 
opCrlifi...,rl:;': w~; t.' i!ppninted by rnir1c vwrH.>t ~part fror:1 CIJn:raclvl s statl·tcry pe:sonn<:· The 
:Th.Chtnuyiliozl! \:!i.(d'ttll,Ji Jod lJ;d! H1i'_<dli!'i:' we:e engl!yed by (v:;trcctor<,. D'iliing t•a.<.tt 1C; onLJ 
lv 11;Jin:,J o~:1r•)lic.m~. :t>C' e carr\rg! out t:.y cun';r ~ct<.1r:. ·n,e r..m~r~1b 't'<ct c d~sp<ltchtd in b:;·ier•\ 
lnKl</lh;!ll~~~r. I h\! Water tcmko;;r U5l'<l ro Wilt("i sri.Jy'i'ly !')(j Wf'tri:,g or lx·ncnes <'lnd IH:lll! roads 
,.,(:'iF of% ~ou:!>:Jurced. Thtce numbers. oi tog~,er mt:Khir.es co sett:e tne du-:t get.e"'!ltt:<l :.!Ur·iHJ 

nw ·inq opt?~<!tiO~l~ provicJed. Tilr.:<: n'1111b:r~ of trins;:rortab!e water tank~r ,·,t!h l.lullt in <Jrr<mqcn'IC1t 
c: 11 he (,,.,~; •. i t• (v;ln Ill'.: .Jt:l !jip.:; t ff:: n•.il:' ''io\ b 1!1(] ,•,orked m ~?Jru: :;hilt e•gtlt hourlr >htl\ 
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1 l!Cff wert' 2'i JO Plli'IL•er•, of pH-; dvg withh ihe !ease hold :,rcn. 1 he M name wa1 
lt..\ti\lly nurnberer1 f-Jr lt:it-nt!f;r:il:p'll :md cbnvetllc;;t f'. Th•• sl>e of t"l"!S~ pit-; was aoo11t4 
SO· ?OOm :x tfH.lf\\·200rH ' I 
The Sl'C' o! p l i1C' .• lG was \lOOllt (:Qmxfiomx lBm. The helt.~lt of bench~ 'M!rt S·9m. and 
Width 1\'iiS ilt:oJt ';. 7m A haJI ro:>•) l~;d;nq to I"X'nChf;'~ \'V~; ptO\I!(J(:j. rne Aravah fon~'it 
i'>>ld wil~ !oc,;tcd •).~ t1>e wr:>~·'•I'i pa~t o! thf~. exc.Jvation l·kr. <'11·'.1 machinery •'mJH·; 
dq··i\:\'P.Cl t:y uwtl dC\0'. Ti·~ 'I:(~ of f) l no 3S. Nil5 ~bo•.JI 60·115.Tl~L)..<il0··15m{W )xRm· 
9m{D) ihc t;.-;.q:;t ~1f bench wa·; <~:Jouc B·'Jrn. Ad)cinmq to rhi~ p;l, to:e.-.t land of l\ravel1 
w0s locaten c•1 ,.,c~tc•n scdt: ·ilt: Sile of pit no. Jl w,1::; about l00·Jl0m{L}x8C· 
0:.0:1i(\'V)x :6, i 8rn( D }. The ht>iQ'il cf be."'ch was obqut £HOrn,. Adtnlnq to this pit, .fore~t 

larl\l of _Arlwaii was loci'lted en scu:hem sue. Loa.~ir11.J. of 'lioLWtJfs b~~g ,j:arr~d.ion 1n 

~:;~e~~~~
5

ot pit no. 22 was about 200~x200m~49mfuLr~i
1

·:~lltlo~;,JJ~~dles':1.e~e. 
at;o;.~t 9-lOm. Dnll:no of hole5 v.-ere be\19 ~rried ·~ ttl' . ~9~ bfMh .. Tne .. t:k_ll!, 
machine was prcviocc ..... lth wEt cfr;flir.g_i arrangerr~~l( . topraP,h ff!ldo~ed), 
t'!anagemel"lt hi:lrnv.:a that. tne d~1H Machihes a(~··~trbvi. <l ·vv!tli ·1let dril''n? 
arrangemert. Some nf tn.:! crH mJchtnes whost> wet c~1!)ng mechanism was O\ll or 
crder were ~r.o~r repair. " 
ll\erc were thre--,; portable fogge:s machines installed n<)ar the pll w11ere loadmg 
operation wa5 I.Jetng carried on to settle the dust being generated dvrlf'l9 loading. it 
was tnformed that these togge1l; are n)oved to dlfft!rentr pits where !oad!ng operations 
are carried on. Two to three de\11e<Hed tn::ctor mounted water wanker was.avallaole tof .'. 
!\upply!ng water to t11e~e fogge: !""Jcr:ne. , , '/. . ·, . . . 
Three water tankers ''dh water ~!Yily:n~J <nangement on ille top(\v~!rllng ty~)(were, 
prov d.:d for wt:!tlir:g v;e !ldUi mads a•1d benc.hes(pnot::lgrllph enclosed j. Water s'priwrm:i 
'i.Vil!:. t1erng oo·:e or~ t:•e IVtu! rc,1c1:; ,)n(i bf'nch:o; 
'll~e r:~nger tone was <:t:n~rca:~:J t;., we.aos cf red Li!CJ(photoqraplt) c~nclosed). fhe. 
lease boundary vVdS fenced by tarn<?;; w re During lr\!ipe<:\lpt,l It .~as ob$.erved tnatiil: :t· i j •• 

Stefl~, ,md work {:CfS.iYS W~re Wt!ilU19 safety gadgets lilq.! rth\le: and S~CleS. . ~ • 't-7 . 
An o•dt!r under '>ectiC!l 22(3) of tlw f>.~nes _Act,.l952 fM~rnAosed If! Pit.., no l~L~"rrl.t.,, 
tt1rs Orrectorate's ldter ro. 2169 cated.-?8 0&,.203{) .. ·No work."""~ be;ng cnrrled ou il ; 1, 

in th;s mt. MCf1 one rnac:hinery wf-re ~'c~\founo d~ploye..'i .:n,th!s ·'pn. · 
Tile records c.f cr:;!nrJance ::; form :) ;vere :.;ept maw,t<Pr.eu: TI1t:? ernp;oyment r<"l.Jlste 1·1 
Fo•m_8 was l<cpt mdifilb ned (ccpy e'l(.csed) 

The deep r·ole tlnflw.g ar.d blast<ng '"as carr:{'(! out undl.'l :tll~ rwrsonnel supciVlsioll or 
'.i%S!Stant man3gt:r and foreman Tl>c tJin~t:ng ume was re~orte<l to be betv1ee11 l-4plr'1 
:A stgnoge of b!asling time was cl!Splayed on board at severdl ,places(photogrf~lll 
~ndosed). Transport of explostve Iii I cense van (or blasting m the m•ne was dom• h~ 
the explosive sur;pllcr that was in agreement wllh the owner of r lmr:. ~nc record:. ,.,. 
!:>:plosive used ilfl(l return ln RE·D were being ma Ptmned Ly tt:e l'xplos1ve suppl1••· 
(cnpy enclosed) and fu'ng:; of shot wen.~ done by statutory persons arpolnted n·r L!t 

bv:rer of mine. I 
Ao t:ff:c'ent mears or 'itqnalitr:g !ly ~·ren Wllllifl the r!11t.:S ot ~IOOrn !rom lil"' pltlo· ·., 
flruuJ was p;ovidt::d i:JnC lf1 use:: (proroyrc>ph enclose<!). . . : 
High filCiSt tower comistmg tf c!u·~:~::::; oi ou:o was foJild lnstal~ 'Q.'• \11~ !Ioiii [o·'"~;J:'• ' 
ar~'U•ld \b~ quarry cf tl1e rn:r.e{photugrJ~Jh enclo~) foi lh;;httn·J'fihf.rof<..,~nt tCl~lnd/,'711~} · 
tx~yo•1d da·f IHJht 11v.·, s , . , · l ' I: . : . ' ~·., · 
n·.::re vo'rrC cru~l1('f'. ·;:,( LJ~It,;ll<:fi>S :;; O•'•i>fi.vl lll'iil:! Wll./1111 tH• llJp~e~ l,vfl.~·l)i hr.n, ~-. 
,.w,u.rn iltll1 nort'1 ,.,e~ttrn ~lui' .·,,;;·,c,•t::. !t\t CflbiH:: wu~ !1{<..:1\r ..• : nut~I\JI" ~11r daHq·~· 

; ...... . .,1 • . . . ,. 
:Qt;t': frwm ilrttvl ,-,u:K,ng 'dee. ';~ 'i 1 ·.xt-~ (_}eti<:'(iitt::l J~'''''J- tne.p:a,trnq w<1~·:nwi1,(•; 
frt:e f;;ce Jt was ,nfumt:-1 o:; 'J;•: tPi1fid,Ju1l('nt tea: :iJ,. c~t~o;n·,-..:1 f,. ••I l::l l'~-~ lt>.l~t 
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',11 CONCLUSION: 
I\ i< \\) l!X:! 11.G1tea thilt, Min1ng lease fell Ji)dam Stem~ Mine, Khasm t;n 131, r-1s Goverdhun 
/\Ill(·~ ;~ •. 1'-lin~i\s wa:. <J!Imte<l b; clepartn;ent or Mines & Geolcgy .. Governmt:nt of Haryana. 
l'..:HI',cVll~J operate, ~nsent {Q es:at.l'sh and crwlronment dearal"'ce was yrantea by the state t ·. <ftt~wrl,l: S~ph!ted ~kiing .SCherr<e for work!ng the mine m a sdenUflc way by method of 

A • ~ tl!l"'lll ~~t. 11inlng Ms bt::en oP'woved ny deoartr•'ent of Mines & Geology, Ha~yal'la 
!•1• tJf.'• \ 11.m cf lladutn Stones f-1me~, t·~s · Gover::Jhan rnlnes & t...,inerots NZIS earned out in 
Jcc.ord~nce with the ,..,tines Act, l ~52. I 

-:' l!rv:''' }·cnslllution or India, Safety welfare aod health of wor!..ers employed In U1!'! mines !s 
, ,,yul.~Jt~C! by the t-•1nes Act, 1952 and subordinate legislations framed under lt. This Directorate, 
...: :.:IIJ<J~dltVHe nrf1ce under MinistJ:y o.f4abQur & EmploytT~ent, GQ·,temment of tndla admtn\sters 
~~~ct ·.wer·.ees th<J com;JP.1nce <•f tfl:; ~lns\ons d the Mines Act, 1q52 & the RulE!$, Regulations 
' Iii; ,I •\'; ki.r; r. i}l 11(;0 tne~e un:.L.:r. ~Jicl~. Ul•S O;rectorate ~('JI1!.5 pe~mission under certain 
' ·qulc'il'}•>:: it,r '>;•P.cifJc "·n'':..; o;;perol1t:ws ));,,(' :~;3lc:·tm~n~ vf i-·!~:h·y f:a·~'1 f'.lov;ng Machine1y & 
: ·t·'· ·; • t :~\·!·· i.1L~· .. 1 :tr.;. 

; : 11··~1"-:·~tlfJ'~' ~~re , .... ~rr•ed out 1•: <Jcco:oarr.::c Nil!• M:r>es ACt; 1952. lo o~.·e~St"!i:: G'lrn;:>:lance. 
, ; · ": ''-~": ;f1(: ~nKIV 1:; not car11c~1 out by lht<; O!r\'!ttoratf!. However, Department o' Mines & Geology 

'''~\ ·:·r,~wg~ recogntzed sc:r:<tific o•gan1sattor 01 institutions ~0 amy out !.Ci~ntlfk study of the 
m!l :.· 

;, I T\1i•, .Ol';.\peclllln was carr1ed'. OJt sol~ly en 1:1e n.'Qu<>st of m:-:!'lg offkr>.r, 8hl'.van with nut 
l" "it;dv:t> t:c M·y ether low n p:aci!. 
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Inclined holes also produce less back-break. In vertical holes this most troublesome feature 
frequently occurs in heterogenous deposits or where weak sections of rock are present in the 
immediate vicinity of the column of explosives, such back-breaks can introduce dangerous 
conditions especially on deep vertical faces. In addition to loose rock which may be left, 
overhangs occur not infrequently and as is well known. both conditions may be extremely 
difficult, if not impossible to rectify without resorting to drilling and firing further holes behind 
the offending area. 

It is particularly in the sphere of safety that inclined holes bring the greatest ... advantage, 
because a face of reasonable height inclined at. say. 25-30°, does not present anything like the 
hazards that obtain at a vertical face and if unsatisfactory conditions are left after a blast-a 
possibility with any system using explosives- they can be dealt with easily and safety. The 
benefits to safety which have been described to establish the case for inclined drilling in deposits 
to which the system is suited, and the marked improvement achieved at many quarries using this 
method give reason to believe that its wider adoption is to be expected. It is not the solution ? 
to all hard rock problems nor is any specitic system likely to be put oil all cunent methods; 
inclined drilling undoubtedly contained fewest inherent weaknesses. (Ref. Quarry Manager's 
Journal Vol. 47. No.4. May 1963). 

(Cir. 71/1963) 

2. Height and width of benches in hard and compact ground-It is recommended that 
generally the height of a bench in hard and compact ground should not exceed 7.5 metres and the 
sides of the bench should be sloped at an angle of not more than 60° from the horizontal. The 
width of the benches should also be not less than the height 

Provided. however. that where there are any practical difficulties in complying with these 
recommendations. benches in variation of the above mentioned dimensions may be permitted to 
be made on application subject to such conditions as may be specified in the interest of safety of 
workpersons on the merits of each case indi\·idually. In this connection it may be indicated that 
no such application would be normally entertained where the benches are worked manually. 

(Cir. 42/1965) 
3. Conditions for use of heavy machine•·y/deep hole blasting-Provisions of Regulation 
1 06(2) (b) of the Metalliferous Mines Regulations, 1961 lay down that if in any mine or part 
thereof it is proposed to work by a system of deep hole blasting and/or with the help of heavy 
machinery in such a manner as would not permit compliance with the requirements of sub­
regulation ( 1) of the aforesaid regulation. the O\\ner. agent or manager is required to give notice 
in writing to the D.G.M.S. and the J.D.M.S. Such work can be commenced and carried out only 
in accordance with the conditions specified hy the D.G.M.S. 

The conditions subject to \Vhich the use of heavy machinery and the adoption of deep-hole 
technique is permitted by this otlice have been standardised. A copy of such conditions is given 
at Appendix for guidance. This may be useful \Yhilc planning the operations. 

(Cir. 3611972) 

APPENDIX 

Conditions for adopting a system of deep-hope blasting and/or working opencast mines \Vith the 
help of hea\y machinery for digging. exca\'ation and removal of ore etc. under Reg. 1 06(2)(b) of 
MMR 19o1 

I. GENERAL 
1. ( 1) 1:xccpt \Yherc otherwise proYidcd for in this conditional permission. all provisions of 

the 1\!etalliferous Mines Regulations. 1961 shall he strictly complied \Yith. 
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(2) This conditional pelmlSSIOn IS Subject to amendment or \Vithclrawal at any time. 

II. OPENCAST WORKING 

Height and Width ofBenches 

2. (a) The height of the benches in overburden ore body or other rock formation shall not 
be more than the digging height of the machine used for digging, excavation or removal. 
Provided that in case of uniformly soft rocks the Regional Inspector may permit the extension of 
the height up to 3 metres above the digging height of the machine. 

(b) The width of any bench shall not be less than 

(i) the width of the widest machine plying on the bench plus two meters. 

or (ii) if dumpers ply on the bench three times the width of the dumper, 

or (iii) the height ofthe bench, whichever is more. 

Proviclccl that the Chief Inspector may. subject to such conditions as he may specify therein. 
permit the width of any bench to be less than its height. 

(c) When persons arc employed within 5 m of the working face, adequate precautions shall be 
taken to ensure their safety by dressing the sides of the bench. 

Roadsfor Tmcks and Dumpers etc. 
3.1 ,\II roads for trucks. dumpers or othe1; mobile machinery shall be 

maintained in good condition. 
3.2 Where practicable, all roads from the opencast workings shall be arranged to 

provide one '' ay trafTic. Where this is not practicable, no road shall be of a width less than 
three times the width of the largest vehicle plying on that road unless. definite turnouts and 
waiting points are designated. 

3.3 All corners and bends in roads shall be made in such a way that the operations and 
drivers of vehicles have clear view for a distance of not less than 30 metres, along the road. 

Where it is not possible to ensure a visibility for a distance of 30 metres there shall be 
provided two roads for the up and clown traffic. 

3.4 Except \Yith the express permission of Chief Inspector in writing and subject to such 
conditions as he may specify therein. no road shall have a gradient steeper than I in 16 at any 
place. 

Provided that in case of Ramps over small stretches a gradient upto I in I 0 may be 
permitted. 

3.5 \\'here any road exists aboYe the level ofthe surrounding area. it shall be provided with 
strong parapet \\~tlls or embankments not less than I metre in height to prevent any \'Chicle t"rom 
getting off the ro~td. 

SlljJCITision 

-1-. Durin~ C\cry production shift the opcncast \Vorkings shall be placed under the charge of 
an assistant m~magcr and during maintenance shift the workings shall be placed under the charge 
of foreman. \\Ill' shall be responsible to sec that all the regulations and the orders made there 
under are stricti) complied with. 
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(6) No locomotive or wagon shall be moved when the natural light is insufficient, unless the approaching 
end is distinguished by a suitable light or is accompanied by a person carrying a lamp. 

(7) No person, other than the competent person referred to in-sub-regulation (2), shall pass immediately in 
front of wagons moving under bins or screens. nor between moving wagons and the under-structure of 

the bins or screens. 

(8) No person shall b..: upon the buffer of a locomotive or wagon in motion unless there is a secure hard­

hold, or stand thereon unless there is also a secure footplace. N:J person shall pass over the coupling 
between any two wagons while the wagons are moving. 

( 9) No person shall cross a line of rails by crawling or passing underneath a train or wagon, nor shall a 
person sit or sleep underneath a wagon. 

(I 0) Wherever railway wagons arc specially placed so as to afford a thoroughfare, such thoroughfare shall 
be not less than five metres in width. 

( 11) No material shall be placed or dumped within 1.2 metres from either side of a track of rails. 

105. Fencings and gates-- ( 1) Where any haulage road or tram line passes over a public road, suitable gates 
shall be provided to pren:nt danger to public from a moving tubs, sets or trains of tubs or locomotive. 
Every such gate shall be fitted with a danger signal, and when the natural light is insufficient, also with 
warning lamps. 

(2) Where occupied buildings arc situated within 15 metres of any haulage road or tram line, a substantial 

fence shall be provided and maintained between such buildings and the haulage road or tram line. 

CHAPTER-XI: Mine Workings 

106. Open cast workings- In opencast workings. the following precautions shall be observed, namely:-

(I) In allu\·ial soil, morum gra\ ..:I. clay, debris or other similar ground-

(a)(i) the sides shall be sloped at an angle of safety not exceeding 45 degrees from the horizontal or such 

other angle as the Regional Inspector may permit by an order in writing and subject to such conditions as 
he may specify therein: or 

(ii) the sides shall be kept b..:nched and the height of any bench shall not exc ecd 1.5 metres and the breadth 
thereof shall not be less th<Jn the height: 

Provided that the Regional Inspector may. by an ord..:r in writing and subject to such conditions as he may 
specify th..:r..:in. <.:x<.:mpt from the operation of this clause any working in the case of which special 
difficulties exist. which in h1s opinion make compliance with the provisions thereof not reasonably 
practicable: and 

(b) where any pillar is leti ·in situ· l(lr the purpose ofmeasun:ment. its height shall not exceed 2.5 metres: 

and where the height of such pillar exceeds 1.25 metres. the base of the pillar shall not be less than I .6 
metres in diameter. 

(2) (a) Where ·noat· or other similar deposit is\\ orked by manual means on a sloping face. the face shall 
be benched and the s1de,; shall be sloped at an <mglc of not more than 60 degrees from the hon/ont<JI. The 

height of any bench sh<lllllllt exceed 0'1.\ metres and the lm:<Jdth thereof shall not be less than the height: 



. ) 

Provided that where the ore-body consists of comparatively hard and compact rock, the Regional 
Inspector m;1y, by an order in writing an subject to such conditions as he may specify therein. permit the 
height of the bench to be increased up to 7.5 metres while its width is not less than six metres: 

Provided further that in case of a mine or part \\·here special difficulties exist, the Chief Inspector 

may, by an order in writing an subject to such conditions as he may specify therein, relax the provisions of 
this sub-regulation. 

(b) Where in any mine or part it is proposed to work by a system of deep-hole blasting and/or with the help 
of heavy machinery for its digging. excavation and remo\·a] in such manner as would not permit of 
compliance with the requirement of sub-regulation (I) the O\\ner. agent or manager shall. not less than 60 
days before starting such work, give notice in writing of the method of working to the Chief Inspector and 
the Regional Inspector: and no such work shall be commenced o carried out except in accordance with such 
conditions as the Chief Inspector may specify by an order in writing. Every such notice shall be in 

duplicate, and shall give the details of the method of working including the precautions that arc proposed to 
be taken aga1nst the anger from falls of sides and material. 

(3) In an excavation in any hard and compact ground or in prospecting trenches or pits, the sides shall be 
adequately bcnched, slopped or secured so as to prevent danger from fall of sides. 

(4) No tree. loose stone or debris shall unless otherwise permitted in writing by the Chief Inspector be 
allowed to remain within a distance of three metres from the edge or side of the excavation. 

(5) No person shall undercut any face or side or cause or permit such undercutting as to cause any 
ovcrhangi ng. 

I 07 Underground workings. - In every mine worked by a system of workings below ground. the following 
pnl\isions shall ha\T effect. namely-

(I) Unless otherwise permitted by the Regional Inspector by an order in writing and subject to such 
condition as he may specify therein. the height of e\ cry main dri\ c shall b not less than 1.~ metres. 

(2) The dimensions of pillars or blocks formed in any \ ein. load. reef or mineral bed or deposit shall be 
such as to ensure stability of the workings during the de\ clopment and stoping stages ad between such 

stages. 

I [(3) No extraction or splitting or reduction of pillars or blocks of minerals shall be commenced. 
conducted or carried out except with the prior pennission in \\Titing of the Chief Inspector and in 
accordance with such conditions as he may specify therein. An application for such permission shall be 
accom-anicd by an up-to-date plan of the area where the pillars or blocks of mineral arc proposed to be 

extracted or reduced, showing the proposed extent of extraction or reduction. the manner in which such 
extraction or reduction is proposed to be carried out. the thickness and other characteristics of the mineral 
deposit. the rate and direction of general dip and of the pitch of the \ cin. the nature of hang wall. and 
footwall, the stoping width. the depth of the workings. and such other particulars as the Chief Inspector 
may require. A copy of the application and the plan shall simultaneously be sent to the RegiOnal Inspector. 

(J-A) The operations of extraction. splitting and reduction of p1llars or blocks of mineral shall be 
commenced. ct'nducted or carried out in such a manner as to pt-e\ ent. <IS L1r as possible. the cxtcnsion of a 
collapse in the stopcd-out area over-riding the pillars or blocks of minerals th<lt kl\c not been cxtractcd). 

(-I) Nothing 111 sub-regulation (3) shall ptT\Cnt the spilitting or reduction t'f any pillar or block of mineral 
bed or dcp(,.;it \\·here. in the opinion of the manager such \nnk is ncccssary for haulage. \entilation. 

dr;nn;Jge or ,<JJ~ other purposc necessary for the proper \\ orking of the mmc. 1f I-I days· pre\ ious notice in 
\Hit1ng of the Intention to commence such \\Ork has been gi\cn to the Regional Inspector. hcry such 
notice shall :1c accompanied by an offsct plan shm\·ing dewils of the opcr;JtJon. If 111 the op1n1on of the 
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ilm:c'HH'f>H I Government of India 

J;!Jil!<i:ff''ilJ!HJl?fliiFll I Ministry of labour & Employment 

~~I Directorate General of Mines Safety 

DGMS Technical Circular No. 03 of 2019 

To 

The Owner 1 Agent/Manager of Coal and Metalliferous Mines. 

Subject: Guidelines for implementation of Safety Management Plan in mines. 

1.0 The 9' 11 Conference on Safety in Mires In the year 2000 laid the foundation for self-reguiat:on 
in mines by promoting risk assessment to formulating and tmplemenUng Safety fvianagemEnt 
Plans (SMP). Since then, there has been a consistent thrust from this Directorate: for tl1is 
purpose by way of issuing several advisory DGMS circulars. However, post the recc:ntly 
notified Coal t"lines Regulations, 2017 and the Oil rvJines Regulation, 2017, the sul;ject matter 
of SfvlP has been accorded a statutory berth ~.>vith the onus to formulate and implement the 
same having been vested with the Owner, Agent and r"lanager. A Similar provision has been 
pr·oposed in the Metalliferous tvlines Regulations, 1961 which is under arnendnwnt. 

2.0 

3.0 

SHP is in two distinct pa1ts namely, the formulation and the wnplemental:1on. Consequent 
upon tJ<e notification of DGfiiS (Tech) S& T Circular No.5 of 2016. the formulation part of Sf"'lP 
in most large mines in both public and private sectors dicl witness a positive transformation 
under the active guidance from this Directorate, from a conceptual state to a document form 
with principal hazards getting identified along w;th tJ<eir rnitigat111g control plans :n 

Hovvcver.. the experience till date has revealed that all the formulated 5f•1Ps have thus fat 
rema'ned only on paper without any auditab!e documentation on rnit:gation of the ;di:>nUficd 
principal hazards. Therefore, a technical workshop was organized by this Directorate on the 
26'j' and 27th of Novemt,er, 2019 at Ranchi to review the progress made and to scrateg1ziug 
implementation of Sl'vlP or an auditi:lbie mode. The dehb+'rations of the workshop 
reveaied the foiiO\·ving status n:port and shortcomings pfaguing the mining companies ;n th:s 
regard. 

a) By and large, mines have adopted risk assessments as t.heir pn::ferre.:;J veh;de for 
Incorporating consultation in developing and reviewing safety management systems. 

b) In a few cases only, the ownership of the Sf\'1P document at the level of Nominated Clwncr 
of the rnine(s) was explicitly visible. ln many c<:ses, t'1c mvolvement of u·,c senior cmd 
corporate management was left to l;e assumed. 

c) rn some mines, risk asse~:.sment was merely as a statutory compliance act1on without 
much sensitivity being attached to senously mtt.!gat;ng the principal hazards. 

d) Initial teething troubles on team composition, number of meetings held, involvement cf 
experts, etc., appear to have been reasonably Settled. However, qualitatively, the 
;:cnstituted m1ne level teams appear unfavorably tilted against the contractual component 
wherever deployed. 
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0 

-t .l 

() 

:::) lnvariably in all cases, the devised control plans and procedur'l"S were vcgue, Without 
assigning specific responsibility b'! name and designation and very often with unrealistiC 
time lines for mitigation. 

f) Risk ranking of hazards were often downgraded, without carrying out an obJective 
assessment of existing controls. 

g) The terms 'audit' and 'reviev/ 1n relation to Si'1P were loosely 2nd arbitrarily oeing use(! 
\\'ithout detailmg the methocJo!ogy thereof on an auditable scale. Infact, m some mmes, 
n~vie\N was stated to be on a fixed time inte;val irrespective and unmindful of the fact that 
mitigation time as mentioned in the control plans was much more than the re•:tew interval 
,::s was envisaged. 

h) in most ca~es, the faci!itatton extenacd by the corporate management of the mining 
compames towards enhancement of the tec:t1r11ques of perceiving danger, drawwg 
<Jpproprtate control measures, sequential proc<:;during of measures to be adopted, 
appottion:ng responsibilities and realistic timet.ncs for executing procedures, etc, was far 
from satisfactory. 

1) Th,::re was practically no visible sign of any training acwrded to the mille level perscnnel 
w mlbibe the vital ethics of scientifically' managing an organization to 'bnnging about the 
required cultural transformaUon for SP·1P to cement its due place in the corporate 
management policy. 

J) Unfortunately, all the efforts till date appeared to have been made to merely 
formulating SMP and NOT implementing the same on an auditable scale. Not a 
single mine appeared to have completed even one full cycle of SMP from 
formulation to implementation on an auditable sc<;Jle. 

k) Despite the above, the quality of preparing srvJp appeared to be UPVV<Jfd looklnq meaning 
thereby that by repeated cycles of Si';JP 1vith deployment of latest techniques could further 
shapen the ski!IS of' the teams engaged on hazard identification. 

:) Therefore, the entire exercise of preparation and implementation of SMP in 
mines still is left with huge scopes of improvement. 

n v:<·'N of the above find:ngs and to accelerctinq the introduction of the doctrine of self­
reyuldtton lil mines through S!\1P, it would he prudent to continue the process 1n the ri9ht 
c:arnest, encompassing the following measures. 

<f.l cc.rporate management of mines shail :mtiate unmediate necessary sLeps to enhancing 
,.,., -- <l 

anti fine tuning the techniques of perceiving' danger, drawing appropriate control 
measures with frammg of sequential proccduring of measures to be adopted, apport.ionn;s; 
responsibilities and realistic time ln<es for e:<ecuting procedures, etc. 

b) C;rporate management of mmes shaH hoicJ strt;ctured tr<llning programmes on regular 
basis to sens1tize the stakeholders (workmen/supervisors/managers) about theu- role H' 
f;yrnu!ation and management of SfvJP. 

c) For· now, u-~e categorization and/or r;}nking of nsks for hazard identification rnay be dorK· 
by using any of lhe two rnethods as explained in DGI"'15 (Tech) (S&T) Circular No. 05, 
clmed 2'"J April 2016and DGt•1S (Tect1) Circular (f'.1Af•1ID)/01 dated 10m fvlarch 201£1. 
However, this is an area into which, tile corporate mimagements could invest adequate 
resourcl~s to engaging appropriate agenc>es on a cuntinuous scale for belter ing various 
techniques of hazard identification on a scientificaHy justified basis. 

2 
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4.2. Implementation of SMP on an auditable mode: For breai<;ng the current state status of 
non-implementation of SMP on an auditable scale tn mines, the foilowing pre-requisites are 
to be carefully evaluated. 

4.2.1 That, the formulated SI'-1P is on an accept::Jb!e scale \Ntth various princir>JI hazards having 
been identit'ied by proper stake holding group(s) from the mine and with the assistance of 
experts in the field wherever necessary. 

4.2.2 That, for each identifted principal hazard, there :ere one or :nr:re mechantsms ;nvolved in 
the control plan, which are well deta:tec in respect of ;:he control(s) and procedure{s). 

4.2.3 That, for each procedure or a set of procedures, the name(s) and designation(s) of pt~r:;ons 
made responsible for execution of the procedu,·e(s) on a unique 01 shared basis as tile case 
may be, shall be cleariy indfcated (herein referreq to as the 'person respon5iule'). 

"1.2A That, for every procedure detailed as above, the envisaged time of completion shal! NOT 
be shown in DAYS BUT only as a CLEAR DATE. 

4.2.5 That, for the formulated SI,1P document, a unique number shall be allocated and mentioned 
at the top of each page for all future reference purposes. The formulated SMP document 
shaH be suitably numbered on each page and also properl·r indexed !tern-wise. Care shuli 
be taken to having an appropriate protocol for document numbering and indexing purposes. 

4.2,6 That, the formulated Sf,JP document so prepared shall tJe approved/accepted/velted in 
writing at the level of the Nominated Owner of the mine. 

4.2.7 That, the approved/accepted/vetted SIVlP document by the Nominated Owner ;n writ;ng 
shall be suitably bound and a copy of the same shaH be made out to every stake l'l01cl€:r 
including 'persons responsible' in the control plans. 

4.3 Initial steps of implementation; For the purpose of implementation, the t;me-line shall be 
deemed to commence from the date of approvaljtJcceptance of the Stv1P document in writing 
by the Nominated Owner. , , .. 

4.4 Major steps of implementation of the approved/acceQted/fi..YLEil~d SMP: 

't/1.1 For every procedure in the control plan, a chronological order of mitigative actions 
taken shaH be created in a document form hcn:;tnafter refem~d to as the 'Workplan'. 

4.4.2 The created workpian ls essentla!iy a textual document contamTg one or· more pages or 
various directions, instructrons, etc., in vmting as may be made at various levt~ls of 
management hierarchy dunng the coLwse of proceedinq tO'>'vards the logtca! conclusion of 
the completion of the procedure(s). 

4."!3 Every workplan shall be captioned on top of the cover page w1th a unrque reference nurrt;er. 
Below the captioned number, the particular procedure of the approved( acceptedjag:c•-:d 
Sf"'P document for which this workplan is being made along 1vith the page nurnber and the 
indexed item number as shown thereat. shall be dearly mentioned as the subject of the 
workplan. 

4.4.4 Below the subject, details of the 'person responsible' anci U1(: target date as conta111ecl :n 
the approved/accepted/ agreed SMP document sl12il be rrentioned. 

4.4.5 l\fter this, the 'person responsible' :;hal! rnttiate ;n writing, the chrono!ogica: sleps as mz,y 
be required of him to accomplishing the procedure, by referring the workpi;;m to appropriate 
feveis in tt1e management hierarchy for decisions, sanctio0s, approvals, etc. From thts po1nt 
onwards, the workplan may take 3 ,:c. .:cne1 ::t<:cugh vc.rious levels of the management 
hierarchy in accordance with the notings contained thereat. At no point in twnc can anyone 
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participating In the journey of the \vorkp!an take any plea of missing the caption as 
mentione,j above with a clear time line. Therefore, all such involved levels in the 
journey are morally and officially bonded to the outcome of the procedure in 
respect of the time involved at individual levels and the delivery made. 

4.4.& The final outcome of the workplan shall be the statement of completion of the procedure 
by the 'person responsible', presented in writing to the authority which can accept 
the outcome as such or order appropriate modifications, etc., in writing. 

4.4.7 After completion of thP procedure as acknowledged by the accepting authority in writing in 
the vvorkplan, a mention to this effect. shall be made 1n the control pian of the 
approved/accepted/agreed SMP dearly indicating the date of completion and the reference 
number of the workolan. 

4A.3 The workplan so made shall be preserved for. audit/examination, at a later date. 

4.-\.9 Ukev .. dse, similar sets of workplans ;;hall be prepared in respect of all other 
procedures in the control plan of approved/accepted/agreed SMP for each identified 
principal hazard and appropriate entries to this effect as mentioned at para 4.4.7 
are rnade in the approvedjacceptPd/agreed Stv1P document. 

4.4.10 After aU workplans as above <Jre completed for all the identified principal hazards and 
appropriate entries rnade in lhe approved/accepted/agreed SHP document, the first cycle 
of the journey of SMP may be considered as ready for audit. 

4.4. 11 Complete mternal audit of the SfvlP shall then be taken-up initially by the ISO of the 
company by constituting a team appropriately for the purpose. The scope of the audit 
shall include both formulation and implementation of SMP, along with 
examination of all supporting documents, workplans1 etc. Mter satisfactory internal 
audit, any external audit may also bt~ conducted :1s may be rJeemed fit by the manugemem. 

4A.l2 If not accepted by the audit team, various quenes as may be raised by the audit tearn 
shall have to be addressed accordingly within a justified time frame as may be fixed by the 
aur.ilt team, to enabling re-audit. 

4.4.13 Gn satisfactory comp1eUon of i'1UdiL the SMP may be classified as having completed 
one complete cycle. The audit team shall accordingly certify in writing, affixing signatures 
with date of the audtt team membt.::rs. 

4.4.1A The 'nanagement stloll then commence review of tt1c Sfv1P m the second cycle m which, lhe 
earlier identified hazards are generally not expected to get repeated. 

4.4.15 Ali such audited and certified SMP shall bE carefully preserved for future references, 
scrutiny/ etc. 

S.J Outcome of each cycle of SMP: After each cycl(~, ti<e fo!lov;ing vital information will be 
available for critical review and further process refinement in the subsequent cyclc.'"S. 

5.1 rvtismatch, if any, on the assessrnent of time for completion ot various proce::lures at the 
time of formulation of control plans, wtth the actual time taken. 

S.2 Areas of any generic procedures as may have been decided while formulating Si"'iP, to Ue 
appropriately trnproved with finer detalling, 

5.3 Apportioning of responsibi!ities to approp6ate person(s) for easier and effective completion 
of the allocated procedure(s) in the control plan of t!1e Siv'IP. 
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5.4 Adequate scope of better understcndmg ;.Ji c;~,e 'nLnCdCieS of var:ous mir'inq procesc:c:·s, 
thereby, enr1anong managerial/supervisory/functioning skills amongst vzmous stak.:: 
hoiders. 

6.0 Conclusions: 

6.1 Wtth repeated cycles of SfvJp accomplished ;n <;erious earnest, various rY11fl1ng ~;ysternsi 
processes/work procedures will automatically get refined to better both process safety and 
effiCiency while also proactively empowering all stake i!olders. 

6.2 However, the true essence of SMP wiU be realized only by appropriately digitizing 
the entire SMP implementation methodology as mentioned above, leading to 
radical transformation and irreversible betterment ofthe safety status and various 
mining systems/processes/work procedures in place in mines. 

7.0 Therefore, all Owners, Agents and fvJangers of coal and metalliferous mines are requested to 

a) 

b) 

C) 

d) 

use the aforementioned guidelines to ensure that StvlP 1s carri~d out mcan:ngfully c;t the 
mines fer overall enhancement of safety in minE::><S, 

take steps to removing various shortcomings as mentioned above and to qua!itati'.•rdy 
Improving the required skillS for SfvJp formulation, 

introduce appropriate digital/IT mechi'.":w;,"'!_; tcr Sv1P implementation, 

submit a return as per tr1e enclosed format, on the l'' day after each quam;r of cak~ndar 
yr~ar in respect of the progress made mto mitigating the identified princip;1! hazzvds .. to 
the respective Regional Inspector of f'.1ines, and 

e) monitor the progr·ess made in implementation ;Jf Sf'.1P in mines on a measurc<Jble SGi!E' ;n 
'?ppropriate Internal forums including the meetinqs of the Board of Directors of tile 
company. 

( ,, 
{>.'v\...__., "' 

' \ ; . ( ~. ·, ,-, 11j I ) 
.) 01 ' 

(R. Subramanian) 
Director General of rv'iines Safety(Off.) 

_Eng: As above. 
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STATUS REPORT ON PROGRESS MADE INTO MITIGATION Of ALL THE IDENTIFIED 
PRINCIPAL HAZARDS. 

2.G \>lame of the Ovmer: 

3 JJ Narne or the Agent 

S.C Status report for the quarter ending on : 

No. i List of 
i Hazard 

.L. 

1'vlitigation date as · Details 
· per formulated : aud1tabk: 
• S01P. · plans made 

. ...... rr:ci!i9£.~:o n.: . 

(date) 

any. 

with dats: of the fYlanager) (Signature 'Niti1 elate of the Agent) 
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~i Gmail 

Regarding Approval of Safety Management Plan 
1 message 

~ 1- \ ~--~ ~f-'U r'LC-- [l J /6 
}(~ 

sanjay sinha <sanjay7 .slnha@gmail.com> 

sanj~y sinha <sanjay7.sinha@gmail.com> Wed, Mar 30, 2022 at 12:42 PM 
To:_ F1rst NameAnil ~as <anil-:kumar.mnd?O@yahoo.in>, meenaramawatar@gmaiO.com 
Cc. nz.dgms@gma1l.com, satlsh_2306@rediffmail.com 

Respected Sir, 
Aft_er a discussion with you, 1 am again sending you the revised copy of the Safety Management Plan as per your 
guidance. So, Please approve this. 
Thankyou 

Please Find Attachment below. 

fj SMP MGE dated 23.3.2022 word file.pdf 
3261K 
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CENTRAL INSTITUTE [)f MINING 6 FUEL RESEARCH 
1 

v?'~:~''r.;> , 

(Council of Scientific S Industrial Research) ( ~ I :J '· 

Roorkee Research Centre, Uttarakhand- 247 GG7 ~b<,;;';;;~~:·.~" ... "~:. 

Report on 

Study on Stability Status of Slopes in Dadam Stone Mine of 
Mfs Govardhan Mines & Minerals, Hisar, Haryana 

1. INTRODUCTION 

This report is intended to present preliminary geological field analyses and observations at 

Dadam Stone Mine of M/s Govardhan Mines and Mineral in Hisar District of Haryana where 

stone mining is being carried out having a mine lease area of 48.87 Ha with the project 

capacity of 15307992 TPA. In consideration of safe mining operations, M/s Govardhan 

Mines and Minerals had requested CSIR-Central Institute of Mining and Fuel Research 

(CIMFR) Regional Research Centre Roorkee (UK) vide letter NO. DSM/2021 22/001 dated 

08.03.2022 to investigate the stability status of mine slopes to ascertain the critical slopes so 

that a safe working environment can be ensured during ongoing mining operations. 

In the view of above, a team of scientist, technical officer and project staff of CSIR-Central 

0 Institute of Mining and Fuel Research visited the mine site from 12th March to 16th March 

2022 for the collection of geological-geotechnical field data required for stability study at 

Dadam Stone Mine near Tosham Tehsil (Haryana). 

During mine visit, geological and geotechnical data related to vanous rock and joint 

parameters such as slope & joint orientations, Joint Volumetric Count (Jv), Joint 

Compressive Strength (JCS), Joint Roughness Coefficient (JRC), persistence, spacing, 

aperture, infilling, weathering and groundwater conditions were recorded. Additionally, 

Dadam Mines management invited a team of Geosystem Survey Software Pvt. Ltd. for 

LiDAR (Light Detection and Ranging) survey of critical mine slopes and working pits areas. 

The acquired point cloud data of prevailing joints and 3D geometrical configuration of 

existing pits were also communicated with the CIMFR team. This report contains the 

liPage 



preliminary observations of the field investigation. Further, one site visit may reqmre 

finalizing the report as per objectives. 

2. OBJECTIVES OF THE STUDY 

The objectives of the study are as follows: 

a) Geological investigation ofrock masses to predict slope conditions 

b) Kinematic analysis to predict the multi-oriented joints-controlled failures 

c) Rock mass characterization 

d) Stability analysis of mine slopes through numerical methods 

e) Assessment of stability status of mines slopes. 

3. GEOLOGY OF STUDY SITE 

Dadam Mine is located near Dadam village, Tehsil -Tosham, District Bihawni of Haryana 

state. It is one of the isolated inselbergs including Khanak, Tosham, Riwasa, Dulheri, Nigana, 

Dharan, Kharkhari and Sohan. The area is covered by older alluvial deposits of Quaternary 

age and Aeolian sands marked by Aravalli hill exposures. Older alluvium occurs extensively 

in the area consisting of inter-bedded, lenticular, inter-fingering deposits of gravel sand, soil, 

clay, and Kanker mixed in various proportions. Dadam hill is a part of the Tosham Ring 

Complex (TRC) which is the remanent of the outer ring of a fallen chamber of an extinct 

volcano dated around 732 million years ago equivalent to the Lower Vindhyan Group. The 

geological province of TRC is an oval-shaped ring dyke on the fringes of a collapsed caldera 

from Khanak to Nigana Khurd on its NW- SE axis and Dadam to Tosham on its E-W axis. 

Except for the Tosham hills, all other exposures of the TRC are intrusive rocks including 

Dadam hill. TRC is a part of the Malani Igneous Suite which is the largest felsic igneous 

province situated in the NW part of India. The lithological units at Dadam resemble the 

second stage of discordant pluton of alkali and alkali feldspar granite. The granite at Dadam 

is hard, homogeneous and non-foliated. It is characterised by pink to grey coloured medium­

grained rocks consisting of quartz, feldspar and biotite as major minerals with porphyritic 

texture. These granites are the host of minor minerals for the production of masonry stone. 
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4. LITERATURE & DGMS RECOMMENDATIONS ON MINE SLOPE 

STABILITY 

In a working opencast or stone mine, the stability of slopes is dictated by the presence of 

discontinuity planes, faults, joints and bedding planes and associated rock mass parameters. 

The mutual orientation of joint and mine slope exhibits different modes of failure as follows: 

a) Plane failure- It occurs when a geological discontinuity such as major fault plane 

bedding Plane, minor faults strike Parallel to the slope face at a flatter angle than high 

wall bench as shown in (Fig. 1 ). The weight of the sliding mass is calculated from the 

geometry of the slope and the failure plane. A tension crack running parallel to the 

crest of the slope can also be included in the calculation. 

Figure 1: Planar failure 

b) Wedge failure- when two discontinuities strike obliquely across the slope face and 

their line of intersection daylights in the slope face, the wedge of rock resting on these 

discontinuities will slide down the line of intersection. The circulation of the factor of 

safety is more complicated than that for plane failure since the base areas of both 

failure planes as well as the normal forces on these planes must be considered for 

stability calculation (Fig. 2). 

Figure 2: Wedge failure 

3IPage 



c) Toppling Failure: A topple is recognized as the forward rotation out of a slope of a 

mass of soil or rock around a point or axis below the center of gravity of the displaced 

mass (Fig. 3a). Toppling is sometimes driven by gravity exerted by the weight of 

material upslope from the displaced mass. Sometimes toppling is due to water or ice 

in cracks in the mass. Topples can consist of rock, debris (coarse material), or earth 

materials (fine-grained material). Topples can be complex and associated with planar 

and wedge failures. 

Figure 3a: Toppling failure 

d) Circular failure - when the material is very weak, as in a soil slope, or when the rock 

mass is heavy jointed or broken, as, in a waste rock dump, the failure will be defined 

by a single discontinuity surface but will tend to follow a circular failure path. Such 

type of failure is very common in the case of soil strata in the high-wall or the waste 

rock dump backfilled or dumped outside the quarry (Fig. 3b). 

FACE TOE DEEP·SEATED 

Figure 3b: Circular failure 

Directorate General of Mines Safety (DGMS) also published the guidelines vide DGMS 

(Tech.) (S&T) Circular No. 02 Dhanbad, Dated 06.07.2010 for Design, Control and 

Monitoring of Pit and Dump Slopes in Opencast Mines. 

The DGMS recommended the following as per the above circular. It is essential to take the 

following steps for safe slope design: 
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(i) Designing the mine and pit as well as the dump, slope scientifically taking into 

consideration of geotechnical parameters of rock and the dumps including 

hydrogeological and weather conditions to ensure a stable pit and dump slope 

profile not only during mining but also thereafter; and 

(ii) Deploy Slope Stability Radar (SSR) with an integrated visual imaging system or 

any similar such technology giving real-time monitoring of displacements of strata 

or dumps well in advance of any failure and providing mine management 

sufficient time to safely withdraw men and machinery from such prone areas. 

Such systems would not only increase safety but also the productivity and 

efficiency of opencast operations. Given the seriousness of the implications of 

ground movements in open-pit excavations, all mining companies having open-pit 

excavations are urged to immediately initiate a time-bound concrete action plan 

on the above matters. 

5. FIELD INVESTIGATION 

5.1 Geological and Geotechnical field survey 

Based on the collected joint and rock mass parameters using various field-based methods 

(Fig. 4 & 5), the pit wise observations are presented in this section. Point cloud data acquired 

from the LiDAR survey has been used to decipher the 3D geometrical configuration of 

critical pits (Fig. 6). Kinematic analysis using Dips v6.0 software is used to plot the joints 

data on stereographic projection. Later on, the collected field data was used to determine the 

rock mass classification systems such as RMR and Q slope for the critical mine slopes. 

During the field study, it was observed that the rock masses of the mine slopes have moderate 

to high weathering particularly the crown of the slopes. 

Figure 4: On-field Scan-Line Survey for Joint 
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Figure 5: On-field estimation of Friction Angle (<Db) & Roughness 

Figure 6: LiDAR (Light Detection and Ranging) survey of mine slopes 

Barton Comb, Burton Compass, a geological hammer, Schmidt hammer and measuring tape 

were used for data collection and recording. Pit wise distribution of slopes mentioned as East 

wall and West Wall incorporated in the field study. 
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6. PIT WISE GEOTECHNICAL REPORT ON SLOPE FAILURE 

6.1 Pit No. 37 & 38 

Its boundary is located adjacent to the Revenue Forest area (Aravalli hills) in both the Eastern 

and Western margins. Both these areas are under the jurisdiction of the State Forest 

Department. A failure accident had happened in this pit which is observed to be geologically 

controlled due to unfavourable joint orientations and saturation of the joint infilling materials 

upon saturation. Rock mass of the concerned slope appears very blocky and competent, 

however, the kinematically unfavourable orientation of joints may lead to the discontinuities­

controlled wedges and toppling of varying dimensions. The flow trails of infilled joint 

material (clay and silts) were quite observed on the remnant vertical and day-lighted oblique 

0 jointed wall which signifies the water inflow within the open joints (Fig. 7) that created a slip 

surface and sudden decrease in shear strength along the basal joint plane. 

0 Figure 7: Lithology and Shear Zone in Pit No. 37 & 38 

Near 

Flow trails of infilling 
materials long joint plane 

Figure 8(a): Joint Orientation and observed Staining in Pit No. 37 & 38 
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Figure 8(b ): Probable dimension of the dislodged wedge 
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Figure 9: Three-dimensional profile ofPits No. 37 & 38 of the East (upper) & West wall 

(lower) 

38 

The exiting slope section consists of three sets of major joints with random ones (Fig. 8 a). 

The exposed joints are quite persistent (> 22 to 55 m) with wide to very wide spacing (8-1 0 

m) that instigate the occurrence of very large to extremely large in-situ blocks potential for 

failure (Fig. 8b). The three-dimension profile ofthe pits scanned by Lidar is shown in Fig. 9. 

Table 1. RMR parameters range and the average rating for existing rock masses at the West 

wall of Pit No. 37 & 38 
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Table 2. RMR parameters range and the average rating for existing rock masses at the East 

wall of Pit No. 37 & 38 

Parameters 
"' !=: ,.-._ Joint condition .9 

t/)--;s c 01) Ground 
(<j ;:::~ co 
u u~:~.. ·- a water .5 ~ 

Cl g a ·;;; 
0 ::J6 C' Persistence Aperture ..... " ....l o......., Roughness Infilling Weathering condition c<:S .r> 

~ 
t/) 

(m) (rom) .... ~ 

]~ 
Q) 0 on 0 Planar ~ 

00 co 0 r- 0 
>20 >5 Soft< 5 Mod. Completely M c ...... I N undulating 

o(! c<:S I 0 I mm Weathered dry 
~ 0 on 0 to rough on \0 r-

M 

0 co z !=: 7 13 8 0 0 3 2 3 15 51 ..... ·.a 
~ c<:S 

~ 

The visual inspection suggests that mine slopes are the potential for geologically controlled 

block failures that also include intermittent rockfall of varied scales due to overhanging 

blocks. Kinematic analysis of the failed slope suggests a high potential for large wedge type 
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failure released from the near-vertical joint and gravitation sliding on the obliquely laid day­

lighted joints (Fig. 1 Oa-d). 

N 

2.40 4.80 
4.80 7.20 
7.20 9.60 
9.60 12.00 

12.00 14.40 
16.80 
19.20 

w E 
Slope Dip Direction 115 

Friction Anole 30" 

wedge Sldng 28.57% 

Intersection Mode Gmi Datil Planes 

Intersections Count 2.8 

Hemisphere Lower 

s 

Figure 1 Oa: Potential wedges from collected joint data 

Symbol ~ture 

Colo< Density Cona!ntratlons 
C>.OO 3.40 
3.4\l 6.80 
6.80 10.20 

10.21 13.60 
13.&J 17.00 
17.0tJ 20.-lO 
20.40 23.80 
23.80 27.20 

T1f<~ '··' . ·-; ···:: '·~ 27.20 30.60 
30.6D 34.00 

Hax~mum Density 33.20% 

Contour Data P::.le veac~:; 

Contour OistJ"ibution F5her 

CountmQ Cirde Size 1.0% 

w E 

·.veo:oe Sidr.ol 1 I 3 133.33% 

Plot Hode Polo:! Vect<::~s 

Vector Count 3 (3 En:nes} 

Intersection Mode Gr>d Data Piar.es 

Intersectlons Count 3 

s 

Figure 1 Ob: Potential wedges from mean joint data 
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3.<0 6.9(1 
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Figure 1 Oc: Potential planar failure from mean joint data 
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Figure 1 Od: Potential toppling from mean joint data 

6.2 Pit No. 47 

Similarly, Pit No. 47 is investigated and geological data is recorded for analysis. The height 

of the east wall is approx. 40 m and the height of the west wall is approximately 20 m with 
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nearly vertical in condition on both sides. Overhanging blocks are prone to failure. The 

presence of dyke intrusion is also observed in the granitic rock mass of Pit No 47 which is 

weakening the overall stratigraphy of the area. Multiple blocks due to multiple joint sets may 

be the possible reasons for slope failure if any disturbance is encountered as shown in Fig. 11. 

RMR parameters and the average rating for existing rock mass are as below table. RMRbasic 

for the west and east wall is 62 and 53 respectively (Table 4 & 5) but due to multiple joints 

and dyke intrusions in the west wall failure chances are high in the nearly vertical slopes. 

u 

Figure 11: East wall (A) West wall (B) & Observed dyke in west wall (C) in Pit No 47 U 

Table 4. RMR parameters range and average rating for existing rock masses at the West wall 

of Pit No. 47 

Parameters 

"' = 0 ,...._ Joint condition ·.;:::; OJ) Ground c<:! 
,...._ ~ !::'"""' eo 

u Vl 0: ·- a .a u 

0 u~ 0 ~ a water 
....l ::J6 Persistence Aperture ~ ~ 

0' 0.. '-' Roughness Infilling Weathering condition .... ~ 
p:; Vl (m) (mm) --;~ 

.a~ 
ll.l 0 Planar 
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0 eo lo 0\ 0 Soft< 5 Mod. Completely 

t: OV) I N >20 >5 undulating r--- c<:! SN V) I Weathered dry 
"""" 

~ r--- 0 to rough 
mm 

'-0 

0 z 
..... eo 
0::: .a 12 17 10 0 0 3 2 3 15 62 ~ 

~ 

12 I Page 



N 

4.80 9.60 
9.60 14.40 

l4AO 19.20 

l9.2U 24.00 
24.00 28.80 
28.80 33.60 

33.CO 38.40 

w E 

s 

Figure 12: Joint data for West wall of Pit 47 
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s 

Figure 13: Joint data for the East wall of Pit No. 47 
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Table 5. RMR parameters range and average rating for existing rock masses at the East wall 

of Pit No. 47 

"' s:: 
0 
-~ 
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...J 
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~ ~~--------~------~--------~----~--------~ ~ ·as § g__g 
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g 

Mod. 
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Ground 

water 
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ydry 
to rough 

0 ~~~--4---+----+--------~-------+~~~~+------+--------+--------4----~ 
s:: 

...... 
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1 
3 

5 0 0 3 2 3 15 53 

Figure 14: Three-dimensional view of Pit No. 47 East Wall 

Figure 14: Three-dimensional view of Pit No. 47 West Wall 
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6.3 Pit No.3 

The west wall of the Pit No 3 is varying from 15 m to 20m high with loose blocky masses 

overhanging on the slope and prone to failure (Fig. 15) and a 3D view of the slope has been 

shown in (Fig. 14 ). The weathering condition in the upper part of the slope is quite high and 

blocks are loosened up with wide-open joints. Thus, the adverse orientation of joints 

concerning the slope face, high weathering coupled with slope inclination allow the blocks to 

move from the slope face. The observed RMRbasic for the slope is 48 (Table 6). 

Figure 15: West wall in Pit No.3 

Table 6. RMR parameters range and the average rating for existing rock masses at the West 

wall of Pit No.3 

Parameters 
Ul 
t:: 
0 ,....._ Joint condition ·.g c:/)'2 ~ 

OJ) Ground t::,....._ 
OJ) <:,) ·- a 0 u~ 0 al a water c::: -~ 

....l ~::;E Persistence Aperture -~ ~ 0 0..-.....- Roughness Infilling Weathering condition ......- c;/) .... ~ ~ (m) (mm) t;;~ 
.s ~ 
1:1.. 

(!.) 
0 Planar 0 V) 0 Soft< 5 Highly Completely OJ) 

";' r- \0 
>20 undulating t:: ' 0 >5 

('<') "" V) 0 mm Weathered dry ~ N V) 0 to rough 0 N 
t:: 

~ OJ) 
t:: ·.g 4 13 10 0 0 3 2 I 15 48 
~ 
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Figure 16: Joint data for Pit No.3 

6.4 Pit No.7, 8, 9 & 14 

Rock mass in Pits No. 7, 8, 9 & 14 is as shown in (Fig. 17). The west wall of the pit area is 

nearly vertical and the height of the same varies from 60 m to 80 m. The highly jointed and 

fractured rock mass is prone to fail. The east wall of pits 7, 8, 9 & 14 is observed to be 

fractured. The major joints are highly persistent and vertical to sub-vertically oriented into the 

slope which suggests toppling and wedges are likely. 

Figure 17: Field photograph of Pit No.7, 8, & 9 
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The three-dimensional view of the slope image by the LIDAR survey is shown in Fig. 18 and 

the pit slopes and poles in the stereo net are plotted for the different pits (Fig. 19). Geological 

and geotechnical investigations of Pit No.7, 8 & 9 are summarized in Table 7. 

Figure 18: Three-dimensional view ofPit No.7, 8, & 9 
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Figure 19: Joint data for Pit No.7, 8, & 9 
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Table 7. RMR parameters range and average rating for existing rock masses at the West wall 

of Pit No.7, 8 & 9 
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Table 8. RMR parameters range and the average rating for existing rock masses at the East 

wall of Pit No.7, 8 & 9 
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6.5 Pit No 22, 23, 25, 27 & 52 

Pit No. 22 & 23 are the working pit located close to the mine boundary near Pillars No. 9 & 10. 

Whereas Pit No. 25, 27 & 52 are adjacent to it. The slope inclination of the lowermost benches is 

varying from 85° to 90° with a bench height of I 2 m. The middle and uppermost benches have slopes 

varying from 76° to 88° with heights varying from 11 to 15 m. All these benches are facing towards 

N195°. The sand/silt overburden is lying throughout the outer boundary of Pit No. 22, 23. The three­

dimensional pit geometry of working benches was acquired from LIDAR data is shown in 

Fig. 21. It is depicting the heights of existing pits which are under the development stage to 

keep the bench height around 8m to 12 m. The same can be observed from the field 

photograph shown in Fig. 22. The rock masses encountered in 22, 23, 25, 27 & 52 are jointed 

and competent depicting the good rock mass quality. Joints controlled intermittent block 
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failures are observed to be feasible at some sections of the pit which can be dealt with pit 

geometry alteration. 

Figure 21: Three-dimensional pit geometry of working benches of Pit No. 22 & 23 

Figure 22: Field photograph of Pits No. 22 & 23 
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6.6 Pit No 12, 13 & 24 

These are working pits where sequential excavation of benches are being carried out from hill top. All 

the benches are height of 10 meter approximately with varying slope of 70 to 80 degrees. During the 

site visit CSIR-CIMFR firing sequence and blast pattern were modified as per the rock mass 

classification in view of maintaining the stability of pit benches. The figure no 23 and 24 presented 

below showing the field conditions of pits. 

Figure 23: Field photograph of Pits No. 12, 13 & 24 

Figure 24: Field photograph after blasting in Pits No. 12, 13 
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7. OBSERVATIONS ON THE FIELD INVESTIGATIONS 

The report presented here is a record of preliminary observations of geological and 

geotechnical fieldwork carried out in Dadam Stone Mine from 12th to 16th March 2022 by the 

CSIR-CIMFR Team. The detailed rock mass characterization and stability analysis of mine 

slopes as well as working pits are in progress and will be communicated in form of the final 

report. However, one more round of field visit will be conducted before the final 

recommendation on the stability status of slopes, particularly for working pits. The main 

observations based on the preliminary study are as follows: 

1. The mine consists of rock mass of granite porphyry which appears blocky and 

competent intersected by mutually oriented persistence joints. The rock mass is 

observed to be susceptible to weathering by environmental factors such as water and 

diurnal temperature variation. Field observations suggest high to moderate weathering 

of rock masses that leads to strength degradation of exposed surface joints. 

2. The mine slopes are characterized by 3 to 4 major joint sets with random ones whose 

persistence, in most cases, is greater than 20 m signifying the effect of joint control on 

mine slope stability. 

3. The Joint Volumetric Counts of mine slopes suggest a low to moderate degree of 

jointing with good RQD rock classes. These joints are unfavourably orientated 

making slopes likely to joint controlled rock failures in form of wedges, planar and 

toppling. The infilling soft materials (clayey silt/sand) with a thickness of less than 5 

mm within the open joints degrade the rock mass quality. The progressive joint 

opening makes overhang blocks susceptible to dislodging. The stereographic and 

kinematic analysis suggest structural inhomogeneity due to the random occurrence of 

fractures with the vulnerability of wedges (prevalent rock failure type). 

4. The RMR of the investigated mine slopes is ranged from 48 to 63. It suggests good to 

fair rock mass quality with dominancy of the fair class of rock mass in most of the 

cases. 

5. The stone mining is being carried out by developing various pits within the allotted 

mine lease area. However, at several pits, the boundary of the allotted lease area is 

located adjacent to the Revenue Forest area (Aravalli hill) on both the flanks forming 

steep slopes which are vulnerable to joint controlled gravitational sliding of 

unfavourably residing over hanged blocks. 
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6. The working pit area is under development with bench heights varying from 11 m to 

15 m. Based on the preliminary observations of rock masses in Pit No. 22 & 23, the 

pit height should be kept at 8 m to 10 m with the individual pit angle of 78° and 

ultimate slope angle around 60° empirically. The final pit design i.e. individual and 

overall (ultimate) pit geometry will be put forward after completing the numerical 

stability analyses. 

7. Moreover, the lease area in form of thin strips ( 40 to 70 m) restricts the development 

of workable pit benches. Developing benches along boundary slopes in such thin 

space is not feasible in terms of maintaining the aspect ratio for the individual as well 

as ultimate mine slopes. Therefore, integration of mine planning during lease 

allotment can be crucial to minimize the instability problems in open-cast mining 

operations. 

(Dr. A. K. Singh) 
Scientist 

CSIR-CIMFR Roorkee 
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114.08.2020 Khan Narsery 

··i 
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r i measurement L S l ~ DO Acres r---j Total Area --~------------·-·-- .. __ ---·· 

:___I-------·-··---· -----· 
--rs.47 Acres--: 3·4~~~ 

--~,. -~···· -~-·- ~-!. ·-~'····-···~-·--·;..---~-~--

New Plantation 

~- ~ i Near Saba Mung1pa WeightBridgeto·#aro- North -side · i1.3o Acres 
~ , I ' 
12-. 1 in between PiiNo. 18-21 to Pit No. 1.E.ast side (For Simpiewayf~rso Acres·-----' 
• I . • 
I l ne~r and around LAL BUILDING l __ _ _ --~ 

I Total Area ' 5.80 Acres 
j·Gra-nTtotaf_______ - - ----- ·· · · 

_.L 

· -------- ------:-1-4.27 Acres-·~ '5· =?~+9 ~ 
l. ~-~---~----·----- - .. 

l*-1 - q. hliQ lq 

~I> . <L~ Pt eo.1.A 
l f~~ -- .( ') s 8 
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Nils GovARDHAN. Min .. s & ... 
u .. '"'lneraJs ''ega Ofl1ce fl1,1J E '"~ li!SAR 

1 4 c:6 I 
f'~;W . .ro~ -I)-· 

. '., 

D<~te 

2 .> . .3 2019 To 

By 

Particulars 

f·h.rs&en Nursary 
bill no 307 

Closing Batanca 

1-4-2019 To Opening Bata11ce 
2-7-2019 To Cash 

NURSARyEXp 
Ledger Account 

1.Apr·201A to fl-Aug.20?J 

Vcn lype 

Jollrnal 

Payrnent L>t/1 'lo 183 sank,,. narsery meham road bhhvani 
., 7-2019 To Cash 

• Ml no 184 SOnkern.,,, 
Payment 

'!i'· 
4:7·2019 To Cash 

Payment bill no 185 sanker narsery 

6-8-201g To SANKER NURSERY 

Journal 
BILL NO 019 

13-8-2019 To SANKER NURSERY 

Journal 
B!LLN0024 

14-8-2019 To SANKER NURSERY 

Joumai BILL N0026 

By 
Closing Balance 

1-4-2020 To Opening Balance 

14-8-2020 To KHAN NURSERY VPO GEGWA HISAR Joumar 
BILL NO 325 

•· 2020 To VARSHI NURSARY 
.,. BILLNO Journal 

21-8-2020 To Cash 

TRESS FROM FOREST BHIWANI 

4-9·2020 To Cash Payment 

BHIWANf FOREST BILL NO 1696 TREE 

Payment 

6-9-2020 To Cash Payment 

btl! no 7541 bhiwani forost division tree 600 

12 S-2020 To Cash Payment 

Vt:h No. 

191 
oebn 

20,000.00 

pil91'!1 
Credit 

i2ci:Oo6oo 
f 20,000 00 

--~--:~~2-
~o,ooo.oo 
~ 

959 17. 200.00 

977 r.ooooo 
' ' 

993 t. 100 00 

474 1looo.oo 
489 1.bso.oo 

' 
493 

7.000 00 
1 

62.alo-oo- ·· ····· ----.. 
' 62,350,00 - . " --- .. _,. ~... -~,. . .... ~-- -· 

---~---·---~00_ 
62,3*.00 

518 

537 

997 

!136 

1152 

33 35b.oo 
' 

1.2o.ooq.oo 

1,sooloo 
! 

3,750~0 

9,000~ 

bilf no 7640 bhivram forest trou f 80 flag 

13·9 2020 To Cash Payment 

bill no 7640 bhiwarulorest di-o~Jston 180 tree 

123 1 

9,500 do 

4.9oo ob 
t 

26-9-2020 To PIJNJA BEEJ BHANDAR 
BILL NO 186 VICTOR 1LTR 

Carried Over 

Journ<~l 

'232 

734 

j
lt)}l .v 

4,0254() 

2.4tp7s.4~ 
}.. . 
: contmued .. 
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GUVAROHAN Mines & Minerals 

UR ~fl_Y_r;_"p _L!<!g~r 'll:c.!l_""t __ J -&J_r :2_0!§_to •cAJ<Q-'"-'- _ _ _ 
Date Partfculo,. Vch Typ_e__ ___ _ _ "'' - ----- ---------------- ---------- --- ------

Brought Forward 

24-10-2020 To 

27-9-2020 To KHAN NURSERY VPO GEGWA HISAR Journal 
BILL NO 338 TREE 355 

KHAN NURSERY VPO GEGWA HISAR Journal BILL NO 344 

7-12-2020 To Han Om Nursery 
b111 no 625 tree 272 nos Journal 

By 
Closing Balance 

1-4-2021 To Opening Balance 

e-6-2021 To KHAN NURSERY VPO GEGWA HISAR Journal 
BILL NO 380 BEKEN 125 

~5-62021 To KHAN NURSERY VPO GEGWA HISAR Journal 
~} BILL NO 383 BERD-30 

.:.>·6-2021 To KHAN NURSERY VPO GEGWA HISAR Journal 
NEM-40 

20-7-2021 To EVERGREEN NURSARY Journal 
BILL NO 55 BAKEN 500+ PAPRO! 300 

By Closing Balance 

s-,:r 

------------------ __ _ ___ ___ _ Page~ 
_______ \/~i1 No. _____ -~!!- ____ 9[e(IJ~. 

2.48 375.40 

788 47 460.00 

981 54.000.00 

1377 13,160.00 

3 62~995.40-
, 3,62,995.40 

__::~~ 3,6i..99S:.4o -·_ -3,62,995:4o 

528 

3,62,995.40 

10,000 00 

550 

564 

758 

9,000 DO 

6';000.00 

65,000.00 

--- 4.52.995.40 
4,52,995.40 

__ ~·(5·?~~95.4o __ 4;s2;~-95~o 

jifj/f 
• ')If.:. 

() 

() 
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i 

Plantation R d ~ ecor , Govardhan Mines & Minerals 
t 

SrNo. Date ot Bill No of Plant No. of Plants No. of Plants\ NQ. of Plants 
Purchase Planted Survive l Not Survive 

1 ' 21.02.2019 2500 2500 240d 100 
2 07.02.2019 90 90 80 10 
3 07 03.2019 120 120 100 20 
4 07.04.2019 140 140 130 10 
5 08.06.2019 100 100 

j 

90 \ 10 
6 13.08.2019 41 41 25 l 16 

i 

7 14.08.2019 100 100 50 \ 50 
' 

8 19.05.2020 190 190 130 \ 60 

9 20.06.2020 200 200 150 50 

10 14.08.2020 355 355 300 55 

11 21.08.2020 100 100 50 50 
··-

12 22.08.2020 10000 10000 7555 2445 

13 09.04.2020 250 250 225 25 

14 09.06.2020 600 600 400 200 

15 09.12.2020 180 180 160 \ 20 

16 27 09.2020 350 350! 340 
' 

10 
! 

17 24.10.2020 500 500 352 J 148 

18 12.07.2020 262 262 212 50 

19 01.05.2021 110 110 90 

' 
20 

t 

20 06.08.2021 80 80 40 \ 40 

21 15.06.2021 30 30 20 1 10 

40 40 30 l 10 
22 23.06.2021 t 

23 20.072021 800 800 
; 

700 \ 100 

24 23.07.2021 4000 4000 4000 0 
! 

25 06.07.2021 120 120 120 0 

Total 21258 21258 1774p Vj 3509 

)~ 
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ree;v Nursery, 
Indoor, Outdoor, timber ~fanu. Sea~naf flower:

2 55
.
611 and au kind of Nursery Requesties- q 6 3 

VlltkATU MARODGARH, CHILKANA ROAD/ SAHARANPUR (U.P.) 
evergreen~Htrserr~gntuifttnt . 

• 

; ... ~ . ~ 2'1 ;: ~ ~ zJil,tat 11 
s_ No . 5 5l ~. ··c; .. ·--···--·······,;···--····· .. ····~·····-··w ..... ~ ................... 

' ' ' 

................ c::!. ... :l.~-.?I~~-.3. ...... ¥1 ..... ~ ....... ~~-i! ...... ~·········· Dated ~/Jl-~ •• ].::..,(J4-.fJJ ................. 
tlHQ/ Description Oty lute Amount P. is. 
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M. 11077·7UII, f41t1H'III7 

141ee ca121. Nil!,.,. 
01~r.g., 

I Wlnt1flhtfmt'*'.emw•=L--=' I 
Sr. No. ~~RR-1IW-1.'f. ~. 1tm' ti . '1;)zJ?..':i. 

l.:J ON ·1"' -·· . .[ .f..! ) .- . .~ ~)- . ,.. I - .. . , ~ . Name ..... !lU.$1 ......... nJ..M ...... S..J .. r.J. •••••••• f.f5""1I ......... ~e'Jf-t 
l . 
~ ,S.N. PARTICULARs Qty. Rata 
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. r. ~-;;~~~~~; M/s. A.T.S Trading Company -.....o.ow 
.l ~~s Opp. Ccnlnlllaftt. Siwui Reed Toslwft j£j~r:J~ i lt,\IH'f4. (:0. 

Td<: • TO$ham, Disll. Bhi-a(Harymtl. Pin Code:· 127940 Jam Irritation Slslems ltd. 
taU: ~~}l~hi!ll.!!lmi!L'-0!!1 s.n... -· &9 Re-4 ...... 

II: 012.~ • 't."'llllll~l"/l$111 

Sl '1<.1 068\'Pt>J.:~IZ.f 

t 
Oolloho >l'«: ..... ~ ......... l'lpoo.IQ'I! .... I"«;fmiiiG. i!ltoll*lor.bllp ........ '-q ........................ , ...... 

"ln. MIS Govvdhan Mint:s .t Mi11cnls !K•n ORIGII'r~l. 

\ V1llll%o:: -~h-nola.I.~~Miftoo.Wod· r- TAX INVOICE 
I)!ST\. - Shiw-.u1i (1-\ARYANA) DrM!rN-t K!lloktp 

......... ,l!4· \ V'"*'dr No. trR&IC lll4 

~ .,... ·llltA,\ Rfet.&20llll.i llll'ukdDlll No. forvoic!: n.w: 

~, .... ,s,p~ 0190 22.o4.2020 

s..""' ............. USI'{ c.de . QwMIIty llait IWt AIHoool 

I Carurol Valve 75 mm IPVCl 8424 No, GOO.OO 000 

2 flush Val~ 63 mm 8424 2 No. 15.00 150.00 

~-, 
"!': 

Lateral VaJ.-c l2 mm 1 PVC'/PP} 8424 16 No. l70.CO 2720.00 

-~. 
l.i .DPF Plam Laterals 12 mm dranleter. 2.5Kf/cm2 8424 IJJG-- Mtr. :30.50 40565.00 

Mtni ~ptinkle< i Nuo:k u.ith t:01Jllllcle Asscmblv .5 inch inlc:l 8424 ftT No 21000 l3540.00 u 
(o I'VC PIPE 1>3 MM: Class 2: 4KGICM2 8424 714 Mtr. do.oo <42&40.00 

7 PVC PIPE 32 MM; Cl= 2. 4KQ!.~.f\12 I 8424 _.,.. 2-1 Mtr. io.oo 720.00 

8 Ri.'lef I Stake &mm 84~ No. 52.00 0.00 
~ .. -

Q SaeolfDisc. Fillet wilh Inlet & wUet fitttnl!.S 25 M3ihr 
; ~:14 No, 1900.00 0.00 

IC Saten/Disc. Filtet with Inlet & ootlet Fittinl!S 3'J M3.'lu • /8434 No. 2200.00 0.00 

II BendiEibow 15 man I/ 8424 No. 5~.00 0.00 

12 B.:nd!Cihu•v 63 mm ' &.424 l No. 40.00 120.00 

lkndtF.IbowtPVCIJ'P) 32 lrJn 
, 

8424 No. 4000 160.00 I J 4 ,,_ 

/ 14 C:oo (an 31 nlffi I? VC'PPl 8424 16 No. 290() 464 00 
··--· , 

I' End Cap 63 mm (PVC! I 8424 No :6.00 ()()() 

I(> Joml Couplet 32 mm iPVCJPPJ ! 8424 ll No. 4S.OO 624,00 

11 Male/ Female Threaded Adaotor 75 mm /_ 8424 No. <tG.oo 0.00 

Male I Female TitrC*I.:d Adlmlol 90 mm / &424 ' -No. 49.00 0.00 IS 

19 Male 1 Female Threaded AdllJllll< (PVCIPP)-,{ mm 8434 20 No. l.IO 162.00 

20 Solvant -/ 3-424 I Llr. 352;00 352,00 

' 21 Tce90nur' ' 8424 No: 10:00 0.00 

~~-22 Tee 75mm . ./ 8424 No. ss;oo 0..00 

reo: 63r!!l' 
8424 I No. so:oo 8000 

$' . 13 
2<1 Toe )21l111l t PVC I PP l 8424 No. 54,00 000 

25 Service Saddle (PVCl63 mm 11-424 16 No. 45Al0 no.oo 
t.USC..-tA.- 11Jll7.lll 

A-off' ..... IA"-\n ' 2500.00 
IJ..i:nk Uc1aU:· ltllf"'' • Sc:>otH"'l' T .. __ l 0<1M4' 

uoooc ........ ''""Jib Nalionol &nk 
[>...,;:u;,,... . . 

Tf4llim 
NotA .. ...., tlnt?.Clo 

tlraad1: 

AA ,.._; ~~~ J001)Q060'1 C.ST(!il6% 70ll.02 

-·- Pl1Hllll6 5(»00 SGST.ij6% . 'l0Jl02 
t a..-oo IJI2&J.O< 

Wonb:-1 
__ ._,.....u..n-.n ... _...~~-r-cwl //. -:>;'\ c ...... Te~a~ ll123J 

;..- ~·v 
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BHIWAh/FOREST DIVISION (T) Bt .. NANI ,-

~·- 7 641 Receipt of Plants for the Year 2011·12 ~ 
; ~· No. Date p , t} r 2. f> 

: Name & Address -rif-.pg ;.;- )1>£ ..-;q :!1J :5 . 
7 

' 
.. I iC 1-- -.1 I I ~ - I I 

1 rvo. of Rate I Species Plents Amount 

2.. S" (.::) I 
loo lf' 
I 0 l'la I} 

IOo I) 

~ JJ" 
Total 

I (.,.. - -._ 

Signature of N~cha'IJe ...... .. 

,~ 

L~ 
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BHIWAI-..{ FOREST DIVISION (T) Bl . ..WANI /·~ 
i. 7$4.) RecelptofPiantsfortheYear2011·12. @ 
~.No. Date Jrl ,·;_, :le::-: 

l ~ _L. /. 
iame&Address J\,.i5Jqt .. S'f J:IT~.>Cs>slf' q~;3Sf.1 ~s=· 

. J ·l':--.. -~ J I ~ .. I I ] 
NO. of Rate I Amount Plants 

' I I ·I t:,6o~- 1 ol'1 cJ)4.tl "1.1 I ""' l , a<O ~ 
~0 

I<B · l CZ,..O· 

3C' 

"71A~ 

c c 

~9 

J 
.. ·i· ' . ' . 

I ! -

fl 
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BHIWANI FOREST DIVISION (T) t:sffiWANI'-"' 
76.96 Receipt of Plants for the Year 2011·12 

R. No. Date '1- ~ -1! 'VI 
....... 

~ame & Address oC/J..l!ill • (StTh l 

Sr. No. Species No. 0 Amount 
Plants 

~, . 
~" .,._=q~ I<... • I • 

I) 

I ! /) 

f) . 
t \ 

3 7.ft' To:tal·17 . 

~~ .. '),/ Slgnatute ~f I'm;;~ 

T6 

0 
CJ 



~
 

. 
·-..

....
....

....
. 

iii
' 

. 
l 

. 
} 

1 1 

• 

1 1 1 I I I I \ t 



·t\9 
o.ol QS\ ~.sl 

~ 
Sb o.S-t.h as 

o.o9S Q./:. 

~ 
9.0-0 -5 Q..gl 

~ h. 1 a ».J 

. ~-·--.... F~J I (;f ·~ 

6-L 



Q.Qi..S-;:; ~~~~a .a 

I I 

\ 
I 

I 

! 
i 

Q.;l..C 9 a.a~ va~~~ ot 

I 
2 
• 

~-e& 0~~ ~'-"~\):' OS u~ z 
! v 

~ 
~ 

~ . 
Cl.l: s 1.. CI.S::I 

~ o.S ~~ 0~\ 
ll..Uh Q.QI 

J:t.ll:!. 0!, 

Q.J.l.O ~ 09i Eli. oS' ~ 

Q.o z; £. oi ~ Olt ~\ 

.. "'& 
~ la.l. ... &J liiR.jt. idlll. 

--·;.:~~-&-fl n ..... tfjiit .. ··~w .......... 'dllbllr. 

--·;;·t-{soTir~ st c ·~t 

0 



--!~ 'I '! 
-

~-;:;-
~
:
r
 

~
·
 -

0 
~
 

. 
(
)
 

fz 
I ' 

,-6
 

6 
i 

o
l 

t
~
 

' 
~
 

~~ I 
·~ 
It ** 

"""""' 
(A

. 
·-



(o50L 

0 

Ia o8( . •, 

t 

·- .· 

~-,.'>'GlR ~ ~~~~~~~~~~~~~~r-~~~~~ 
, t~~.Wll~~ll"~ a\}*\.lsbl.b.~~-~ ~a a 

l i~ ~ l:Uf.21i ~ ~ ~ lt ~·Qlal:l~ 
,.~\F.bl!l ijb. \)tid:~l ?:l>tb\e·~l1' ~ ~ ll ~ ~~ ~ 

@;t?Jo ?Cb~.~ 
l I :blt. ttu•••a. \\frl \ i~~ r.t\. --¥iJiiiO 

1 

1 

1 

1 

1 

1 

1 

I 
I 
I 
\, 



019 ·-'t-dttl1R~~·~~•~-t1• .mar · ttwtt ,· t/RI~~~ 
·111Atwt\alnr;;s·"(,~~~:;;in;:;; .. ·~~·:;,-e-;,·· ·a·;f; .. Z~<~;;.;;~·~) 

0 
; 

~0 
~ 

c 

t{.) 011/ 
~~o~/ 

I 

/ 
! 

I 

I _ __,.. 

-,()ao 



185 

!l' 

.so 

S'"tJ 

.3o 

........ .,.,. (~)! 

iil'lffl" 

._ ...... 'R .. ;;IMfl•alculllfl··----~-· I 

llNfii 

··1'7fYI(Wl *it5 

• 
~.~0 // 
«(o 

3'o 

7D 

t ... 

)~~tJ 
I coo I· 

J ~Ct:J I 
:(JtJ<') 

/ 
,/ 

:. -----·--·'() 



•· 18 4 •- 3rtR ti 1R ¥6\CIRft 11' a~am;r;f 111' • ..,.. QRf ~ ~l t :J/7 /~ o fCf 

. iil"(ft «&R· ·P;'f.r· ·a;ovttf:iWJ:i ;;r17fo;~·· ··Pff'>R..... /!>... · ·· · (_1!-t..J 

s-o 11 F1 "< 0. <1 

s-o G1t~~ 

(') J_t> . {i.,.;u~...._\ 

I 

\ 
\ 

\ 
-· ti{ 

qJ 
l 

y ~(7~ 1-­
~ ~ t!J t:' ;,.. 

1 o.o a J. 



, 183 o&-mtiw..-tirawrourn'llfr-*whR'traltl 1 R/r!/:?o J'l 

~;iiPf f~ftm:···7'17J ... tjolit.::ta t;;:;}q,o;;;;;-

1 () 1fT1I 1fl/f{41~9-

" ~d 1-n~_K ( tfV 

- ... ·- --

0 

j 

I 
I 



~~ . __ .. 

' . . I •~ 

\ 
~.. .. . ' I \ ~ 

... • . ,, .... 'Ill' 

........ } ..... t# .. ~ ' ~ "' .,. ' ... 

L .L / 

., 

,. '· 



() 

0 



0 

r I\'\\\ E-"( u ,?(~ rr- ' ) ! ) 1· 

() ) 
/-

rf1c!U;r ~;-'!! \~ ftr;r~ r:r,n:r.-11. 
'WT"If1<:n 1Jfc1·H ;lf<Ii1 {l]Aqi, 

11'mrtr 127040 (fl:ic1RT) 1 

D1rector. 
Mines & Geology Department 
Plot No 9. 2"d Floor. 
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t.HAPIER-13 

13.1 BAse L {N_VJRQNMENI I!J.BMGEMiiNI PLAN 
(i) EXtSl'l~:E lNFORMAl'lON 

(ii) 

(iii) 

ih . lAND USE PATTERN 
e existing land 

ihe existin use of the area Is plain i'HNJ with hilly area. 

f II g land use due to mfni . 1 d t by the previous lessee 1s as o ows: _ ng carr c ou. . 

----,........·-··---. 
'~---~~v--, 

s. No. 
------·~ "" ·--- ' 

Particular 
~---- --------1. 

Area Exca.vatecriJue to---
2. -~-~ 

R= 
Dump of Ore/Waste/Ov 
I--
nfrastructure:Roaas:-

. Backfilled Area -----. · --. Area under Plantation{A 
6. Undisturbed Area 

Total ar 

WATER REGIME ~i{'~ ~"i1l1. ~ 

Natural water courses do not exist in the allotted area. .~~'j/;pp~:vco ·~ 
(a) Surface Water .~'/ () tJ7i>•\ \~ 
There is no surface water body in the allotted area and hen ~ ~'f""~e: no ~ 

effect on surface water due to mining activities. :.,.\ P !\ ''~··, .nE13 '_l 
·7~,k-" ,._;Iii . <J""4 

(b) Ground Water ·::,~;r:· ~~-
~ .... •>,.,·qr -.;\til.·\ 

The water table in the area is 78 m below from surface. The proposeCt-e:·IWo.olo¥1"fl 

will be up to 150mrl above the ground water level. 

FLORA & FAUNA 

Few local bushes can be seen in the area. Moreover there is no 

demarcated/protected forest close to the allotted area. The protected wildlife 

animal in & around the allotted area is also not present. 

(iv) CLIMATIC CONDITION 

Climate of Bhiwani district varies from sub- tropical, semi- arid to hot. It is mainly 

dry with very hot summers {up to a high of 47°c) and very cold winters (even 

less than 1 °C) 
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CENTRAL INSTITUTE DF MINING 6 FUEL RESEARCH ~<>~.t._,'J.,FS._~, ... J, 
(Council of Scientific S Industrial Research) « » 

~· :,~t 
Roorkee Research Centre, Uttarakhand- 247 GG7 !~::-f 

Technical Note on 
Slope Failure in Pit no. 37 & 38 of Dadam Stone Mine, Bhiwani, Haryana 

Background 

This technical note contains the geological and geotechnical observations on fatal slope failure that 

had taken place on 01 /01 /2022 at Dadam Stone Mines ofM/s Govardhan Mines and Minerals, Dadam 

where stone mining is being carried out in Bhiwani District of Haryana State. In light of unfortunate 

failure accident, M/s Govardhan Mines and Minerals had requested CSIR-Central Institute of Mining 

and Fuel Research {CIMFR) Regional Research Centre Roorkee (UK) vide letter NO. DSM/2021 

22/001 dated 08.03.2022 to investigate the stability conditions of mine slopes to identify the critical 

area so that a safe working environment can be ensured during ongoing mining operations. 

Site Investigation 

In this connection, a team of the scientist and technical staffs of CSIR.- CIMFR visited the mine site 

during 12/03/2022 to 16/03/2022 to Dadam Stone Mines, Bhiwani, Haryana ofM/s Govardhan Mines 

and Minerals for carrying out a scientific study on the assessment of stability status of mines slopes 

and investigated the rock mass and stability conditions of the existing slopes. 

During mine slope investigation, geological & geotechnical data related to various rock and joint 

parameters such as slope &joint orientations, Joint Volumetric Count (Jv), Joint Compressive Strength 

(JCS), Joint Roughness Coefficient (JRC), persistence, spacing, aperture, infilling, weathering and 

groundwater conditions were collected using window sampling method. Additionally, LiDAR (Light 

Detection and Ranging) survey of mine slopes and working pits were also conducted to acquire the 

point cloud data of prevailing discontinuities and 3D geometrical configuration of existing pits (Figure 

l ). 

The slope failure accident had happened in the slope section of Pit no. 37 & 38 whose boundary is 

located adjacent to the Revenue Forest area {Aravalli hill) in both the Eastern and Western margins. 
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Both these areas are under the jurisdiction of the State Forest Department. A preliminary enquiry report 

on this fatal failure had been submitted to the Director-General of Mine Safety, North Zone, Ghaziabad 

by M/s Govardhan Mines and Minerals dated 17/01/2022 concerning likely reasons for the slope 

failure and associated losses. 

Figure 1. The mesh file generated from LiDAR point cloud data of Pit no. 3 7 & 3 8 showing multi­

oriented joints and location of fatal slope failure and mine lease boundaries 

Geological and Geotechnical Data: Analysis & Observations 

At the instant, the rock mass ofthe concerned slope appears very blocky and competent. However, the 

kinematically unfavourable orientation of natural joints may lead the slope mass vulnerable to the 

joints controlled failures of varying dimensions. During site investigation, the flow imprints ofinfilled 

joint materials (clay and silts) was quite visible on the remnant vertical and day-lighted oblique joint 

walls (Figure 2). This signifies the water inflow within the open joints that washed out the soft infillings 

materials and might create slip surface along the oblique joint resulting in massive wedge failure due 

to sudden decrease in shear strength along the basal joint plane. The surface joint acted as a release 

plane for such a huge size (28x12x8 m) wedge failure. 

The exiting slope section consists of three sets of major joints with random ones (Figures 2 & 3). The 

exposed joints are quite persistent (> 22 to 55 m) with wide to very wide spacing (8-1 0 m) that 
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instigates the occurrence of very large to extremely large in-situ blocks potential for failure (Figure 2 

& 3). 

Surface Joint 

Flow trails of infilling 
materials along joint plane , 

Figure 2. Post failure field photo showing included joint in the failure and water flow trails of 

infilling joint materials 

From the geotechnical study, it is found that the Rock Quality Designation (RQD) of the rock mass 

along the western wall of the Pit no. 37 & 38 is around 70-80% depicting fair to good rock mass 

quality. The observed Rock Mass Rating (RMR) also falls in Class 2 (RMR ranging from 56 to 71) 
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i.e. fair to good quality rocks with prominent joint sets traversing the structure with the persistence of 

more than 20m (Table 1). 

Figure 3. Probable dimension of the dislodged wedge 

These mutual joints are orientated unfavourably leading to the formation of various unstable blocks 

that cause rock failures mainly wedges and toppling types. The stability condition degrades drastically 

as joints dilate due to progressive weathering (due to gee-environmental agents such as water, 

temperature variation etc.). The visual inspection suggests that pit slope are potential for geologically 

controlled block failures due to overhanging blocks. 

Kinematic analysis of the failed slope suggests a high potential for large wedge type failure released 

from the near-vertical joint and gravitation sliding on the obliquely laid day-lighted joints (Figure 4a­

d). Considering the back-calculated Slope Mass Rating using the continuous function (CSMR), the 

kinematically potential wedge falls CLASS IV & V (CSMR ranging from 16 to 27) which suggests 

completely unstable to unstable stability conditions. As per the SMR classification (Romana 1985), 

very large to large wedge or big planar failure is likely in that scenario (Figure 4a, b) that exactly had 

happened resulted dislodgment of extremely large wedge. 
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Figure 4a. Potential wedges from collected joint data 
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Figure 4b. Potential wedges from mean joint data 
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Figure 4c. Potential planar failure from mean joint data 
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Figure 4d. Potential toppling failure from mean joint data 
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Table 1. RMR parameters range and average rating for rock masses at Pit no. 37 & 38 

Parameters 
<I) 

c .g ,.-._ 
Qj) Joint condition Ground <'l 

,.-._ e c.-_ 0.0 
(.) rn "' c ·~ 0 U"- Cl 

·;:; E water ·~ ~ 
~ :::>6 "' u Persistence Aperture Ct Q.. '-' 

<'l .&> 

rn Roughness Infilling Weathering condition '-0:: 
0:: (m) (mm) ""<;;~ 

.5 0:: 
00 Q) 0 Planar 

f,.t.., 
I 0 

M 0.0 \0- 00 0 Soft< 5 Mod. Completely 
cid 

c ..,.~ I N >20 1-17 undulating «: N I Weathered dry 
0:: - r-- 0 to rough 

mm 
r-- \0 
M 

0 
·B c - 12 13 8 0 0 3 2 3 15 56 i:i: <'l 
0:: 

Conclusions 

As the natural slope height on the western side is about 38 to 40 m, the Q-slope system (values ranging 

from 0.6 to 2.1) based on empirical rating suggests that the slope angle is creating a natural 

unfavourable stability condition. The natural slope activity is also on the higher side due to presence 

of inherently high degree of jointing, presence of over-hanged blocks, open joints filled with soft 

materials (clayey silt/sand). The weathering condition in the upper part of the slope and clay as well 

as silt coating in the open joints allowed the gravitational movement of inverted loose wedge upon 

saturation condition due to water. The role of clay presents in joints is the key factor for these types of 

failure as clay swelling adversely decreases the shear strength of the rock masses in presence of water. 

Thus considering the geological and geotechnical aspects; adverse orientation of naturally 

occurring joints with reference to the slope face, natural weathering of the basal and release joint planes 

and progressive dilation of joints upon saturation of infilled soft (clayey silt/sand) materials are the 

reasons for the movement of such big wedge fai lure. 

~~ 
(Dr Ashok Kumar Singh) 

Scientist 
CSIR-CIMFR 

Regional Research Centre, Roorkee 
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other acts and th ings which may be necessary to be done for the progress anc.J in the course of the 
prosecution on the said case. 

To appoint and instruct any other Legal Practitioner authorizing him to exercise the power and 
authority hereby conferred upon the Advocate whenever he may think fit to do so and to sign the 
power of attorney on our behalf. 

And 1/we undersigned to hereby agree to ratify and confirm all acts done by the Advocate or 
his substitute in the matter as my/our own acts, as if done by me/us to all intents and purpose. 

And 1/we undertake that 1/We or my/our duly authorized agent would appear in court on all 
hearings and will in form t he Advocate for appearance when the case is ca lled. 

And 1/We undersigned do hereby agree not to hold the advocate or his substitute responsible for the 
result of the said case. The adjournment costs whenever ordered by the court shall be of the Advocate which he 

shall receive and retain for himself. 

And 1/we undersigned do hereby agree that in the event of the whole or part of the fee agreed by me/us 
to be paid to the advocate remaining unpaid he shall be entitled to withdraw from the prosecution of the said case 
until the same is paid up. The fee settle is only for the above case and above Court. 1/We hereby agree that once 
the fee is paid, 1 /We wil l not be entitled for the refund of the same in ilny case whatsoever and if the case 
prolongs for more than 3 years the original fee shall be paid again by me/us. 
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:::~~:.derstood by me/us on this .................................... Day of ................ 

1 
.. -; .. 201 Ac~bject to the terms of 

Advocate ~ft Client 

• .-: ~ I Identify the Signature/Thumb lm;:::i:~~~~~jlow Mentioned Person, 

C $\?f()ill!l ..(H~~,aj- \0.-C~ \~ignedinMyPresence.TheCiient. 
~·t<)o~~C.:K · '\..--~~ 
~~ ~ 

CP\).J.J._ I\ 00 b I 


