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INDUSTRIES & REV. (WAQF)
DEPARTMENTS

Government ‘Secretariat.
Thuruvananthapurami

AP MMOHAMMED HANISH IAS
- PRINCIPAL SECRETARY TO GOVERNMENT

Dated: 10102024 B

No.A3/292/2020-IND

The Secretary,
Ministry of Mines
Shastri Bhavan
Government of India
New Delhi-110001

Sir,

Sub: Industries Department- Mining and Geology - Mmes & Mmerals —
Hon’ble National Green Tribunal — OA 304/2019 - Mining,
locations to be placed 200 mts away from dwellings — request '

forwarding of - reg.
Ref: 1. Order Dated 21.07.2020 in Original Application 304/2019 filed
before the Hon’ble National Green Tribunal :

2. Order Dated 25.10.2021 in Civil Appeal Nos. 12122 — |
12123/2018 filed before the Hon’ble Supreme Court of India. .

Kind attention is invited to the captioned subject and to inform you that
while considering the Application cited (1) above, the Hon’ble National
Green Tribunal ordered to observe minimum distance of 700in’“ffom
Residential/Public buildings, Inhablted sites, locations to be conSJdered by
States, if blasting is involved and to observe 100m, if blastmg 1S not mvolved
Later, the Hon’ble Supreme Court while considering the appealé cﬂxtes:c;ij*(Q)
above, ordered that “even if the Tribunal intends to initiate SU0 motu action,
must give opportunity to the parties likely 1o be affected before paésmg any
adverse order against them. Viewed thus, the ex-parte pr eemptory order(s)

passed by the Tribunal without giving opportunity to the person(s) Ilke’ly to'be

e e
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affected by such order(s), be treated as effaced from the record.” Accordmgly SRR

the parties concerned including State of Kerala approached: the Honble .

Tribunal and after hearing the arguments raised by the parties concerned,' the
Hon’ble Tribunal vide Order Dated 09.12.2021 has conslituted a Joint
Committee composed of the experts from (1) Indian Institute of Mines/ Indlan
Institute of Technology (11T), Dhanbad, (2) CSIR- Central Institute of Mmmg
& Fuel Research (CIMFR), Dhanbad, (3) CSIR- Central Building Reseérch
Institute (CBRI), Roorkee, (4) Indian Institute of Technology (IIT), Roorkee,

(5) Wadia Institute of Himalayan Geology, Dehradun, (6) Directorate General |
of 'Mine Safety and (7) Central Pollution Control Board (CPCB) and this Jomt |
committee was entrusted with the task of an expert study on the subject of

safe distance for stone quarry from habitations.

The Joint Committee has visited 9 stone quarries in Kerala and ‘done
certain experiments and submitted the report dated 02.03.2023 belore the
Hon'ble Tribunal. Once the report has been submitted the Hon’ble Tribunial |

has sought opinion of the parties concerned. While going through the’ report,

" the State has observed many anomalies narrated as given below. The répé‘ft*éf

the Joint Committee (of Experts) has many inaccuracies and lack of
application of standard scientific methodology, which reflected in therésult
drawn from these experiments. The report of the Joint Committee  is
composed of two parts. The first part, which deals with physical hearing and
online survey and the second part consisted of the result of the exp‘eﬁﬁiéﬁfs
undertaken. The interpretation of the observation made under the ﬁrStpar}t*
physical hearing and online survey — clearly indicates that there is no’r‘iéé’d“:té
impose more stringent regulations including the extension of existing d‘lstance

criteria. The online survey clearly indicates that out of the 6734 réspdﬁse@

:5; 4§§§
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Lo

received by the Joint Committee, 65.3% are living near to the stone quarries =

and 74.7% have no grievances related to stone quarry.

The second part — the Result of the live experiments conducted by the

Joint Committee has many anomalies which reflects lack of proper =

methodology as well as design. There were 497 granite (building: Ql(bﬁé)
quarries functioning in Kerala during the year 2022 — 2023. The sample set
was composed of only 9 quarries (1.8%) to interpret the whole scerjlgaiugiogin \
India. Standard sampling with an acceptable margin of error of £20%'féﬁﬁir88'.: |
a minimum of 23 | ‘s?a:'i?ﬂplze‘s
(https://www‘re$earchgate.net/publication'/32457kl619) to represent the data
set of 497 quarries. Besides, the reason for site selection was not giv‘en‘,()n:ly
criterion used is dividing the State into 3 zones with 3 quarries in eachzone
No geographical attributes are given, whether located in midland, highland or
high ranges of Western Ghats. The lithology of the quarries selected clearly
shows (Figure 2, Page No. 16) that 4 quarries are with Charnockiteof
Granulite [acies of metamorphism and 5 are with Gneissic rocks leple‘;cmtmg
Amphibolite facies of metamorphism. Rocks of igneous origin, intrusives and
prominent metamorphic rock types of southern Kerala like Khondéﬁliiéfﬁﬁd
Leptinte are omitted. From the above, it is clear that the repres;ehtatidfff‘o@ﬂif‘e
sampling locations did not justify not even the whole scenario of Kerala. e
Another disagreement of the State is regarding the V1b1at10n‘sthdy
conducted by the Joint Comunittee. There is no structural mtcrpxctatlbnoﬁthe
quarries kept for vibration studies. There is no mention whether the ro’élé strata

is massif or jointed. And there is no observation regarding the propa‘g"étiiéﬁf%df |

waves through massif Charmockite and fractured Charnockite. Andit “hés

failed to interpret whether any propagation distinction ‘exists ' Between

,i'iif.




Metamorphic rocks and Igneous rocks due to lack of sampling. Besjde‘sﬁui‘zi" BHE

records attached to the report pertaining to the nature and timing'of blastmg :

conducted in quarries (Eg. Page No. 1037 with respect to M/s. Parackal

Granites) show that the blasting is carried out every day in 2 prefixed timiﬁgs ey

with maximum 60 holes. It is rarely that quairy in Kerala functions thhf;'f. ‘

blasting of 60 holes at a time. The Committee has erroneously created a
circumstance to project maximum ground vibration in each case, which is

found to be unfair.

The suggestions and recommendation of the Joint Committee (Page No.
41, Item 8.0.: Suggestions and Recommendation) with respect to bla_sti}ng
experiment that as per the assessment study, the influence zone: of ground
vibration is 50-100 m from the blasting zone and the fly rock ejections&v’e;{e
noticed in two instances and it were less than 25 m from the blast zone. The

result was obtained when the blasting is carried out every day in 2 prefixed

timings with maximum 60 holes. Hence the result is not in conformlty wnthfj

the result bascd on normal practice of blasting. It is most humbly quuested to
refer Table 5 of the Page 33 of the Report. It has been reported that the
maximum value of Peak Particle Velocity (PPV) recorded at a Distanceqof -
SOm from the blasting face is 8.21mm/s (Trivandrum District), WhlGh is bel |
the permissible level of 10mm/s as stipulated by the DGMS. Hence there i 1s n0 .
reason to enhance the distance limit from 50m. S e

Regarding the result of the propagation of suspended partijpulate matt@r P
(SPM) and respiratory particulate matter (RPM) (in report it is me_ntioned;;;a.s

Particulate Matter) has no unique interpretation. Sampling/ menitoring of

particulates (PM 10 & 2.5) was planned at 50, 100, 200 and 500;m dilstgﬁgégs oy

in three directions from the blasting zone. There are huge errors in result, In -
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some cases, the result shows the level of particulate matter is higher“rdl’f';iri?gf oo

non-blasting days rather than the blasting days (Page 994, 1011, 1026 ‘1043' i
1057 etc). Similarly concentration of particulate matter is higher at far away

locations than the locations nearby to blasting face (Page 994, 1011, 026

1043 etc). No specific reason is pointed out by the Joint Committee for:‘ his

anomaly. Rather they have suggested to have enhanced distance crxtena |

which is unjustifiable.

The report of the Joint Committee has flaws in many aspects. T here are1 |
extrapolations in different aspects to draw a conclusion that there is nece551ty
to enhance the safe distance of quarrying. But the results are self explanatory
to remind us that there is no need to enhance the distance of ié.]uarryiﬁirgi.i‘"It‘f':ii's
evident from the report that there are two sets of impacts, either byPeak
Particle Velocity or by Particulate Matter. In the first case, there is po;s,‘sib'ility
to reduce the PPV by reducing the quantity of explosives used for blaslihg and
also reducing number of holes. In the second case, there are well acl'Yaxloed
modern equipments lo reduce the level of pollutants. The report;”fﬁev’er'
attempted to find a possible solution to reduce the level of pollutants and

vibration.

Section 15 of the Mines and Minerals (Development and Regu?l?aftiio‘ﬁ)
Act authorizes State Government to formulate the Rules. The Kera]a Minor
Mineral Concession Rules, 2015 came into existence in supersesswn of e

! il

then prevailed Kerala Minor Mineral Concession Rules, 1967 The 2011
were framed in consideration of the sustainable mining frame work Suggebted
by the Hon’ble Supreme Court in Deepakkumar’s case. 'Para 11 -of ‘the
judgment emphasized that the Union Ministry of Mines along wﬂ-j'flnd’xan

Bureau of Mines and respective State Governments shoul Id therefore ‘make

|}|I‘I




necessary provisions in this regard (sustainability) under the: Mmesx andf»igi

Minerals (Development and Regulation) Act, 1957, Mmeral Concesslon};f?if

Rules, 1960 and adopt model guidelines to be followed by all States
Accordingly there have been amendments in MM (D&R) Act redxaftmg m_.

Mineral Concession Rules and supersession in KMMCR. The Honi_'
Supreme Court arrived into a conclusion by interacting with the proceedmgs
of the Ministry of Mines, Indian Bureau of Mines and Ministry of

Environment, Forest and Climate change. As stated above, there have: been

modifications in the Central Act and Rules. In 2016, the Government of' ‘ndla S

enacted Minerals (Other than Atomic and Hydro Carbons Energy Mmera?s)'
Concession Rules and Atomic Mineral Concession Rules. Even then the
stipulations regarding distance criteria remained the same in the Cen’eral
Rules. Rule 12 (1)(d) of the Minerals (Other than Atomic and Hydro Carbansi |
Energy Minerals) Concession Rules and Rule 10 (1)(j) of the Atomic Mmezal
Concession Rules stipulate that " the lessee shall not carry on, or allow _to;be

carried on, any mining operations at any point within a distﬁncewdf{ﬁflﬁ
metres from any railway line, except under and in acc,ordancc:‘witfzifisthé .
written permission of the railway administration concerned, or under!or
beneath any ropeway or ropeway trestle or station, except sunder ar,rd'sf;i:n v
accordance with the written permission of the authority owning;the ﬁoﬁéWi‘ay;
or from any reservoir, canal or other public works, or buildings, excepiundér

and in accordance with the prior permission of the State Government”. i

It may be kindly noted that the State of Kerala has placed onnec;qard
before Hon’ble National Green Tribunal regarding the above deS‘cyibgd

limitations and drawbacks of the observations of the Joint C@mmitte‘e‘and

insisted to fix the distance criteria as 50m. State of Kerala has hmxtatloms on
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development of mines and minerals is concerned. Hence increasing;;tﬁé.*ﬁ“?i

distance criteria above 50m may jeopardize the mining sector of. Keral‘a“It _::‘}:.
may be noted that the Hon’ble National Green Tribunal, by its order dated
03.01.2024, appointed Mr. Ra| Panjwani, Senior Advocate as Amicus in the

matter and the matter is still remaining unresolved. In 1he ab":;:e":_';; -

circumstances, it is requested that the Ministry of Mines may make the?;f
appropriate mterventxon in this regard and take necessary efforts so as to fix
the distance criteria as 50m, since this matter is not confined to the State of 3

Kerala alone, but for other States in the country as well.

Yours Faithfully,

AP M MOHAMMED HANISH
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© This report to be used only for submitting to regulating bodies and intefﬁéli A
use of the Mine/Quarry Management. Part/full report shouldn’t be used for any
other purpose, should not be published, shared, reproduced, disseminated

without the written permission of the Principal Investigator
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Prof. Ram Chandar Karra, Dept. of Mining Engineering, NITK-Surathkal (Govt. of India)

ABSTRACT

M/s Poabs Granites Pvt. Ltd. is operating Peroorkada stone quarry over an area of 5.974 7 Hd
in Re-Sy Block No: 23, Re-Sy Nos. 460/2-1pt, 460/2-2, 460/10, 448/2, 461/1, 446/4pt, 461/2,
16173,  4161/1,  162/1,4162/2,462/3, 462/5 & 446/Spt in  Peroorkada Vz?l;ilage,_
Thiruvananthapuram Taluk, & District of Kerala. The quarry management requestéic) the
Principal Investigator from National Institute of Technology Karnaz‘aka (NITK — Govt. of
India) — Surathkal to monitor the ground vibrations generated due to blasting operations for

one week duration.

Blasts are conducted in different locations of the quarry. 32mm diameter holes are dril /ea’ wth
Jack Hammer drill for a depth of 1.82 to 1.98m. Burden x spacing are 091x].21m. 1é5gm
cartridged explosives are used as base charge along with initiation system and Amm()'iﬁwn
Nitrate & Fuel Oil (ANFO) is used as column charg — e. NONEL based Shocktube detdliiztog"ﬁ
are used for initiation. blasting op.erations are carried out as per the recon%)nendatié%& 0}"

R

CIMFR, Nagpur report (Project No: SSP/N/567/2021-22 dated 09.06.2021).

In total 47 blasts were conducted during one week duration starting from 02" Dec- 2024 to
07" Dec- 2024. Ground vibrations & noise levels were monitored for all the blasts uslng
instruments covering 94 locations. Churge per hole varied from 0.325 to 0.500kg, nmxiihﬁ)ﬁ
charge per delay is same as charge per hole as each hole is provided with individual a’elay
Total charge per blast varied from 8.8 to 32.5kg. Ground vibration monitoring distancebv‘ciz‘ki;i'écvi’

from 40 to 480m.
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The highest Peak Particle Velocity (PPV) recorded was 3.44 mm/s at a distance of 60m in Blast
No. 35, where as the permissible level is Smm/s for different structures as per DGMS guzdelmesi .
irrespective of frequency (frequency of less than 8Hz). Beyond 160m distance from blast
location, instrument has not triggered indicating that the PPV was less than 0.51 mm/s.

The highest noise level recorded is 128.9 dB at a distance of 60m in Blast No. 35 and Sé:COi?C:l{ E

highest is 125 dB at distance of 80m in Blast No. 27, at some locations the noise levels are léss"

than 100dB.

So, it can be stated that th e intensity of ground vibrations generated from quarry blasting

are within the permissible levels.
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INTRODUCTION
M/s Poabs Granites Pvt. Ltd. is operating Peroorkada stone quarry over an area of 5.9747 Ha

in Re-Sy Block No: 23, Re-Sy Nos. 460/2-1pt, 460/2-2, 460/10, 448/2, 461/1, 446/4pt, 4361/2 :

461/3,461/4,462/1,462/2,462/3,462/5 & 446/8pt in Peroorkada Village, Thiruvananthépu‘rarﬁ
Taluk, & District of Kerala. The quarry management requested the Principal Investigator from

National Institute of Technology Karnataka (NITK — Govt. of India) — Surathkal to i

the ground vibrations generated due to blasting operations for one week duration.

Field monitoring was carried from 02" December - 07" December- 2024. A broad view of the

quarry is shown in Fig. 1 and a close view is shown in Fig. 2.

FIG. 1 ABROAD VIEW OF THE QUARRY
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IIG. 2 A CLOSE VIEW OF THE BENCHES IN THE QUARRY

Blasting Operations

Blasts are conducted in different locations of the quarry. 32mm diameter holes are drillea with

Jack Hammer drill for a depth of 1.82 to 1.98m (Fig. 3). Burden x spacing a}je 0.917;;15.;3
: i
Each blasthole is measured accurately before charging. 125gm cartridged explosives are§§11Sed

as base charge along with initiation system and Ammonium Nitrate & Fuel Qil (ANFO) is used

as column charge (Fig. 4). NONEL based Shocktube detonators are used for inijt-iation (F é

Required quantity of explosive is used based on the depth of each blasthole (Fig. 6) ‘azng‘ ;thé

remaining depth is filled with inert material and effective stemming is done (Fig. 7)The
blasting operations are carried out as per the recommendations of CIMFR, Nagpur ’-i‘%:‘povr}t

(Project No: SSP/N/567/2021-22 dated 09.06.2021).




S s L

(a). ANFO (b). Cartridged Explosive

FIG. 4 A VIEW OF EXPLOSIVES USED IN THE QUARRYﬁ |
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T

FIG. 6 A VIEW OF CHARGING OF THE HOLE ‘
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FIG. 7 A VIEW OF STEMMING OF THE HOLE

Ground Vibration & Noise Monitoring

Ground vibrations & Noise generated from different blasts were monitored [using ‘}

i i

Micromate of Instantel, Canada and one unit of Real Wave Analyser of jSVib Soft

Technology Pvt Ltd Bengaluru. Geophone of these blast vibration monitors recérds the};g |

o . - I
vibrations in three mutually orthogonal directions - Longitudinal, Transvers‘F and V.

Plaster of Paris (PoP) powder or vdigging a notch of 6-8”in the ground ahd bur};ingé the

geophone. Microphone attached to the same unit will measure the noise levels. &

‘,'.
und
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TABLE-1 SUMMARY OF THE BLASTS MONITORED i
Maximum Peak Particle
Blast No. Charge per Distance (m) Velocity
Delay (Kg) (mm/s)
200 <0.51
1 0.400
300 <0.51
220 <0.51
2 0.450
320 <0.51
100 <0.51
3 0.400 B
200 <0.51
90 0.56
4 0.400
180 <0.51
95 <0.51
5 0.400
‘ 190 <0.51
205 <0.51
6 0.400
305 <0.51
225 <0.51
7 0.450
320 <0.51 ;
100 0.969 iR
8 0.325 ' :
195 <0.51
95 0.528
9 0.325
195 <0.51
90 0.631 -
10 0.325 ‘.
190 <0.51 ;
90 0.946
11 0.400 =
180 0.58 ’
85 1.088
12 0.400
185 <0.51 |
210 <0.51 ¥
13 0.375 : L
350 <0.51 2
B
10




Maximum Peak Particle .
Blast No. Charge per Distance (m) Velocity ‘%Noise (d B
Delay (Kg) (mm/s) ( - '
220 <0.51
14 0.425
360 <0.51
150 <0.51
15 0.375
160 <0.51
130 <0.51
16 0.375
180 <0.51
110 <0.51
17 0.375
210 - <0.51
100 <0.51
18 0.375
220 <0.51
205 <0.51
19 0.425
340 <0.51
215 <0.51
20 0.375
350 <0.51
105 0.536
21 0.375
135 <0.51
100 1.36
22 0.375
140 <0.51
70 1.71
23 0.375 -~
410 <0.51 :
60 2.19
24 0.500
420 <0.51
&5 0.70
25 0.375
380 <0.51
75 1.37
26 0.375
390 <0.51
80 0.71
27 0.375
400 <0.51

11
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Maximum Peak Particle , :
Blast No. Charge per Distance (m) Velocity Noise (dB) :
Delay (Kg) (mm/s) 5 '
170 - <0.51 -
28 0.400
280 <0.51 -
150 <0.51 -
29 0.450 f
300 <0.51
140 1.09 i
30 0.400 L1
210 <0.51 o
31 0.400 150 <0.51
220 <0.51
0.400 160 <0.51
32 E
230 <0.51 b
0.400 120 <0.51
33
235 <0.51
0.400 130 <0.51
34
240 <0.51
60 3.44
35 0.400
480 <0.51
150 <0.51
36 0.450
470 <0.51
0.400 180 <0.51
37
320 <0.51
0.400 190 <0.51
38
330 <0.51
0.400 200 <0.51
39
340 <0.51 ,
0.400 220 <0.51
40
360 <0.51 b
80 1.36
41 0.400
280 <0.51 -

12
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Maximum Peak Particle
Blast No. Charge per Distance (m) Velocity
Delay (KKg) (mm/s)
70 2.79
42 0.425
_ 270 <0.51
0.400 260 <0.51
43
300 <0.51
0.400 250 <0.51
44
290 <0.51
0.400 265 <0.51
45
280 <0.51
0.400 270 <0.51
46
320 <0.51
0.400 280 <0.51 |
310 <0.51 v ' -
Conclusions

o In total 47 blasts were conducted during one week duration starting from 02 Dec?
2024 to 07" Dec- 2024.

Ground vibrations & noise levels were monitored for all the blasts using 2 instrin

covering 94 locations.
The depth of the holes varied from 1.82 to 1.98m. burden and spacmg is O 91m x

1.21m. Charge per hole varied from 0.325 to 0.500kg, maximum cha1 ge per delay 1s '

same as charge per hole as each hole is provided with 1nd1v1dua1 delay. Total charge
per blast varied from 8.8 to 32.5kg. Ground vibration monitoring distance Variqd from

40 to 480m.

13
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)i

e The highest Peak Particle Velocity (PPV) recorded was 3.44 mm/s at a distance of60m

in Blast No. 35, where as the permissible level is Smm/s for different struotules
DGMS guidelines irrespective of frequency (frequency of less than 8Hz)A.’Beyonvdl:11:601ﬁ

distance from blast location, instrument has not triggered indicating that the PI?V was

less than 0.51 mm/s.
Gl
e The highest noise level recorded is 128.9 dB at a distance of 60m in Blast No.35'and

second highest is 125 dB at distance of 80m in Blast No. 27, at some locations the ﬁoise

levels are less than 100dB.

Prof. K. Ram Chandar v
Principal Investigator
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DETAILS OF THE BLASTS MONITORED

1\81:)' Parameters Blast No. 1 Blast No. 2 Blast No.3
I Date of Blast 02-12-2024 02-12-2024 02-12-2024
2 Time ol Blast (Hours) 12.58 12.58 12,58
) N South side of the | South side of the | North side
3 Location of Blast :
quarry quarry the quarry
; F Bl
4 Diameter of Blasthole 1 1 37
(mm)
5 Burden (m) 0.91 0.91 091
6 Spacing (m) 1.21 1.21 G121 by
7 | Depth of Blasthole (m) 1.82 1.98 182
8 No. of Blastholes 32 25 30
9 Explosive Chgrge / Hole 0.400 0.450 0.400
(kg)
10 Maximum Charge / 0.400 0.450
Delay (kg)
1 Total Charge / Blast 12.8 11.25 ‘
(kg) o 8t
1 Initiation Svste Nonel-based Nonel-based Nonel-based
" ystem shocktube shocktube shocktube
13 Initiation Pattern Row by Row Row by Row Row by Row!! |-
Behind & :
14 | Location of Instrument 1 | Behind the blast | Behind the blast ;’e‘}[ljlzdtﬂ?’
[ St RIS
15 Distance 1 (m) 200 220 100 |
16 PPV 1 (tun / s) <0.51 <0.51 <0.51 -
17 Noise 1 (dB) - - -
hind tl Behind the | |
. Behind the blast Behind the bl%St m ! nd l i
18 | Location of Instrument 2, | . . at top of the hill | blast at top:of ' |
at top of the hill ’ S
the hill* =
19 Distance 2 (m) 300 320 B 200
20 PPV 2 (mm/ s) <0.51 <0.51 - <0.51
21 Noise 2 (dB) - - - '

16




DETAILS OF THE BLASTS MONITORED

13:)" Parameters Blast No. 4 Blast No. 5
1 Date of Blast 02-12-2024 02-12-2024
) Time of Blast (Hours) 12.58 12.59 .
3 Location of Blast North part of the | North part of the Sputh payt of :
quarry quarry .the quarry
4 Diameter of Blasthole 37 39 ' 32
(mm)
5 Burden (m) 0.91 0.91 091
6 Spacing (m) 1.21 1.21 121
7 Depth of Blasthole (m) 1.82 1.98 1.82
8 No. of Blastholes 30 31 33
9 Explosive Charge / Hole 0.400 0.400 O.400;é Pl
(kg) g
10 Maximum Charge / 0.400 0.400 O.4OQ' '
) Delay (kg) o
1T | Total Charge / Blast (kg) 12.0 12.4 132 B
1 Initiation System Nonel-based Nonel-based Nonel,—b‘e‘iéféfd‘ o '
shocktube shocktube ‘shocktube. |
13 Initiation Pattern Row by Row Row by Row Row by Row
14 | T.ocation of Instrument 1 | Behind the blast | Behind the blast | Behind the blast
15 Distance 1 (m) 90 95 C205 . |
16 PPV | (mm/ s) 0.56 <0.51 o <051 |
17 Noise 1 (dB) 104.5 - e
18 | Location of Instrument 2 Behind the blast | Behind the blast | Behind the blast
at top of the hill | at top of the hill | at.top of the hill..
19 Distance 2 (m) 180 190 L3050
20 PPV 2 (mm/ s) <0.51 <0.51 <0510
21 Noise 2 (dB) - - -

17
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DETAILS OF THE BLASTS MONITORED

Prof. Ram Chandar Karra, Dept. of Mining Engineering, NITK- Surathkal (Govt. of India) L

T A

1::)'. Parameters Blast No. 7 Blast No. 8 gBlast N‘o.?_ 9 .
| Date of Blast 02-12-2024 02-12-2024 02-122024 |
2 Timc of Blast (IIours) 13.03 13.03 13.04
3 Location of Blast South part of the | North part of the Noﬂh par§ of |
quarry quarry the quarry 0| oo
4 Diameter of Blasthole - 3 k 1 HENNE
(mm) .
5 Burden (m) 0.91 0.91 0.91
6 Spacing (m) 1.21 1.21 1.21
7 Depth of Blasthole (m) 1.98 1.82 1.82
8 No. of Blastholes 25 35 35
9 Explosive Charge / Hole 0.450 0.325 B 0.325
(kg) |
10 Maximum Charge / 0.450 0.325 - 0325
Delay (kg) :
11 | Total Charge / Blast (kg) 11.25 11.37 1137
I Initiation System Nonel-based Nonel-based Nonel—ba’s’yéd‘ ’
shocktube shocktube shocktube
13 Initiation Pattern Row by Row Row by Row Row by Row
14 | Location of Instrument 1 | Behind the blast | Behind the blast | Behind thé"bl’a"st”
15 Distance 1 (m) 225 100 95 .. .
16 PPV I (mm/s) <0.51 0.96 0.528
17 Noise 1 (dB) - 107.5 104.6
18 | Location of Instrumel 2 Behind the blast | Behind the blast | Behind the blast. R
at top of the hill | at top of the hill | attop of the hill.| -
19 Distance 2 (m) 320 195 1957 |
20 PPV 2 (mm / s) <0.51 <0.51 <0.51 -
21 Noise 2 (dB) - - -

18
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DETAILS OF THE BLASTS MONITORED

I\SI:)'. Parameters Blast No. 10 Blast No. 11 Blast No 12 FI I
I Date of Blast 02-12-2024 02-12-2024 02 12- 2024
2 Time of Blast (Hours) 13.05 13.05 13.07
. . North part of the | North part of the North part of
3 Location of Blast quarry quarry fop bench the quarry top
. benchi
4 Diameter of Blasthole 17 19 3 B SE R
(mm) ,
5 Burden (m) 0.91 0.91 0.91
6 Spacing (m) 1.21 1.21 1.21
7 Depth of Blasthole (m) 1.82 1.82 1.82
8 No. of Blastholes 34 28 22
o Explosive Charge / ITole 0.325 0.400 " 0;400;:'
(kg) |
10 Maximum Charge / 0.325 0.400 1 O.4OQ e
Delay (kg) v
11 | Total Charge / Blast (kg) 11.05 11.2 8.8: 1
17 Initiation System Nonel-based Nonel-based Nonel—b?s)éd»
shocktube shocktube shocktube
13 Initiation Pattern Row by Row Row by Row Row by Row
14 | Location of Instrument 1 | Behind the blast | Behind the blast | Behind the blast”
15 Distance 1 (m) 90 90 85
16 PPV I (mm/s) 0.63 0.94 1.08
17 Noise 1 (dB) 107.9 118.7 123.7
18 | Location of Instrument 2 Behind the blast | Behind the blast | Behind the blast |
at top of the hill | at top of the hill | at:top of the hill:
19 Distance 2 (m) 190 180 ' 185 |
20 PPV 2 (mm/ s) <0.51 0.58 <0.51
21 Noisc 2 (dB) - 94.50 -

19
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DETAILS OF THE BLASTS MONITORED

;L’ Parameters Blast No. 13 Blast No. 14 | = Blast NO,ElS ]
1 Date of Blast 03-12-2024 03-12-2024 03-122024 |
2 Time of Blast (Hours) 13.02 13.03 13.04
3 Location of Blast South part of the | South part of the | North part of

quarry quarry the quarry
4 Diameter of Blasthole 37 1 ; 32 b
(mm) | A7 RIS
5 Burden (m) 0.91 0.91 091
6 Spacing (m) 1.21 1.21 1.21
7 Depth of Blasthole (m) 1.82 1.98 1.82
8 No. of Blastholes 33 27 29
9 Explosive Charge / Hole 0.375 0425 0.375;‘:
(_kg) L : ‘
jo | Maxmmum Charge/ 0.375 1 0.425 0.375
Delay (kg) ,
11 | Total Charge / Blast (kg) 12.375 11.425 - 10875
" Initiation Svst Nonel-based Nonel-based Nonel-based
HHAton System shocktube shocktube ‘shocktibe
13 Initiation Pattern Row by Row Row by Row Row by Row
14 | Location of Instrument 1 | Behind the blast | Behind the blast | Behind the blast -
15 Distance 1 (m) 210 220 150. |
16 PPV | (mm/s) <0.51 <0.51 <051 .|
17 Noise 1 (dB) - - -
) ' Towards water Towards water | Towards water
18 | Location of Instrument 2
tank tank tank. .. ...
19 Distance 2 (m) 350 360 1600+ |
20 PPV 2 (mm / s) <0.51 <0.51 <0.51: ¢
21 Noise 2 (dB) - - -

20
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DETAILS OF THE BLASTS MONITORED

I\SI:; Parameters Blast No. 16 Blast No. 17 Blast No. 18 3
I Date of Blast 03-12-2024 03-122024 | 03-12.2024 |
2 Time of Blast (Hours) 13.05 13.06 13.12 B
: North part
3 Location of Blast North part of the | North part ofthe | North part of
‘ quarry quarry the quarry .
4 Diameter of Blasthole 37 1 3 e
(mm) 4
5 Burden (m) 0.91 0.91 0.91
6 Spacing (m) 1.21 1.21 1.21
7 Depth of Blasthole (m) 1.82 1.82 1.82
8 No. of Blastholes 37 36 32
9 Explosive Charge / Hole 0.375 0.375 0375
(kg) Ny
1o | Moximum Charge/ 0.375 0.375 0.375
Delay (kg) :
11 | Total Charge / Blast (kg) 13.875 13.5 5 120 N
{7 Initiation Svste Nonel-based Nonel-based Nonelﬁ-ba:si’ef‘c’f ,
1o System shocktube shocktube ‘shocktube,
13 Initiation Pattern Row by Row Row by Row Row by Row
14 | Location of Instrument 1 | Behind the blast | Behind the blast Behind the blast
15 Distance 1 (m) 130 110 100 |
16 PPV 1 (mm/ s) <0.51 <0.51 <0517 -
17 Noise 1 (dB) - . -
. Towards water Towards water | Towards water
18 | Location of Instrument 2
tank tank tank. ...
19 Distance 2 (m) 180 210 2204+
20 PPV 2 (mm/ s) <0.51 <0.51 <0.51
21 Noise 2 (dB) - - -

21
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DETAILS OF THE BLASTS MONITORED

1\SJ:> Parameters Blast No. 19 Blast No. 20 Blast No; 21
1 Date of Blast 03-12-2024 03-12-2024 03—12-20;2;4 e
2 Time of Blast (Hours) 13.13 13.14 13.16

. . South part of the | South part of the North part of
3 Location of Blast quarry quarry the quarry top
. bench i, -
4 Diameter of Blasthole 19 17 . 32 2 |
(mm)
5 Burden (m) 0.91 0.91 0.91
6 Spacing (m) 1.21 1.21 1.21
7 Depth of Blasthole (m) 1.98 1.82 1.82
8 No. of Blastholes 39 27 30 ‘
9 Explosive Charge / Hole 0.425 0.375 0-375': ? h
(kg) |
10 Maximum Chél’g@/ 0.425 0.375 0,375 .
Delay (kg) : S
11 | Total Charge / Blast (kg) 16.575 10.125 112500
1 Initiation System Nonel-based Nonel-based Nonel-baséd
shocktube shocktube shocktube
13 Initiation Pattern Row by Row Row by Row Row by Row
14 | Location of Instrument 1 | Behind the blast | Behind the blast | Behind the bllas"“[”‘
15 Distance 1 (m) 205 215 105 -
16 PPV 1 (mm/ s) <0.51 <0.51 0.536
17 Noise 1 (dB) - - 112.2 .
) Towards water Towards water Towards water
18 | Location of Instrument 2 o
tank tank tank. .-
19 Distance 2 (m) 340 350 13541 .,
20 PPV 2 (mm/ s) <0.51 <0.51 <0.51- +
21 Noise 2 (dB) - - -

22
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DETAILS OF THE BLASTS MONITORED
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I\SI:; Parameters Blast No. 22 Blast No. 23 Blast Nof.:‘ 24
I Date of Blast 03-12-2024 04-12-2024 04-122024 |
2 Time of Blast (Hours) | 13.17 13.18 _ 13.19
3 Location of Blast North part of the | South part of the South par‘; of

quarry top bench quarry the quarry:
4 Diameter of Blasthole 1 1 g P
(mm) N
5 Burden (m) 0.91 0.91 091
6 Spacing (m) 1.21 .21 1.21
7 Depth of Blasthole (m) 1.82 1.82 1.98 -
8 No. of Blastholes 20 65 65
9 Explosive Charge / Hole 0.375 0.375 0.500, -
(kg)
1o | Maximum Charge/ 0.375 0.375 0.500
Delay (kg) i

11 | Total Charge / Blast (kg) 7.5 24.375 o325
12 Initiation Svstem Nonel-based Nonel-based Nonel-bé:s"éd |

rHation syste shocktube shocktube shocktube:

13 Initiation Pattern Row by Row Row by Row Row by Row
14 | Location of Instrument 1 | Behind the blast | Behind the blast | Behind the blast
15 Distance 1 (m) 100 70 60
16 PPV 1 (mm/s) 1.36 1.71 2190
17 Noise 1 (dB) 93.94 120.2 1154 .

. Towards water Near the EC Near the;EC

18 | Location of Instrument 2 . .

tank boundary line boundary.line ..

19 Distance 2 (m) 140 410 4205

20 PPV 2 (mm/ s) <0.51 <0.,51 - <051

21 Noise 2 (dB) - - e
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DETAILS OF THE BLASTS MONITORED

I\SI:). Parameters Blast No. 25 Blast No. 26 Blast No .
1 Date of Blast 4-12-2024 04-12-2024 04-12-2024 ¥
2 Time of Blast (Hours) 13.20 13.22 13.24
3 Location of Blast North part of the North part of the North pa@ of
quarry quarry ‘the quarry:.
4 Diameter of Blasthole 37 19 : 3 P
(mm) |
5 Burden (m) 0.91 0.91 0.91
6 Spacing (m) 1.21 1.21 121
7 Depth of Blasthole (m) 1.82 1.82 1.82.
8 No. of Blastholes 65 65 65
9 Explosive Charge / Hole 0.375 0.375 0375
(kg) .;
1o | Maximum Charge/ 0.375 0.375 0.375
Delay (kg) L
11 | Total Charge / Blast (kg) 24.375 24.375 24375 - |
1 Initiation Svst Nonel-based Nonel-based - | Nonel-bdsed
rtation system shocktube shocktube shocktube
13 Initiation Pattern Row by Row Row by Row Row by Row
14 | Location of Instrument 1 | Behind the blast | Behind the blast | Behind the blast
5 Distance 1 (m) 85 75 80 .. .
16 PPV 1 (mm/s) 0.70 1.37 071 .}
17 Noise 1 (dB) 114.6 120.2 125 ..
, Near the EC Near the EC Near the;EC
18 | Location of Instrument 2 . . .
boundary line boundary line boundary line..-| -
19 Distance 2 (m) 380 390 o A00E |
20 PPV 2 (mm /) <0.51 <0.51 <05
21 Noise 2 (dB) - - B
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DETAILS OF THE BLASTS MONITORED
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I\SI:)'. Parameters Blast No. 28 Blast No. 29 Blast No 3 »
| Date of Blast 05-12-2024 05-12-2024 05-12-2024 |
2 | Time of Blast (Hours) 13.02 13.03 13.04
3 Location of Blast South part of the | South part of the North pal“f of |

quarry quarry ‘the quarty. -
4 Diameter of Blasthole 39 12 ‘ S ' .
(1) L
5 Burden (m) 0.91 0.91 0.91.
6 Spacing (m) 1.21 1.21 1.21
7 | Depth of Blasthole (m) 1.82 1.98 1.82
8 No. of Blastholes 65 65 65
9 Explosive Charge / Hole 0.400 0.450 0.400' . .
(kg)
1o | Maximum Charge/ 0.400 0.450 0400
Delay (kg) o
11 | Total Charge / Blast (kg) 26 29.25 o260
- ntiation Syetom " Nonel-based Nonel-based Nqnelfbés;éd
shockiube shocktube - shocktubé
13 Initiation Pattern Row by Row Row by Row | Row by Row
Behind the blast | Behind the blast | Behind the blast
14 | Location of Instrument 1 | at quarry access | at quarry access at-quarry ggqéss )
road road road
15 Distance 1 (m) 170 150 140 |
16 PPV I (mm/ s) <0.51 <0.51 1.09
17 Noise 1 (dB) - - 9245
Towards North Towards North | Towards North .
18 | Location of Instrument 2 | gate of the quarry gate of the gate of the-
quarry | quarljyg; o
19 Distance 2 (m) 280 300 210

20 PPV 2 (mm/ s) <0.51 <0.51 - <051

21 Noise 2 (dB) - - -

25




4335

Prof. Ram Chandar Karra, Dept. of Mining Engineering, NITK- Surathkal (Govté_."of India

DETAILS OF THE BLASTS MONITORED

I\SI:;. Parameters Blast No. 31 Blast No. 32 Blast No e
I Date of Blast 05-12-2024 05-12-2024 ;105—12-2'02"4"-3 e
2 Time of Blast (Hours) 13.04 13.05 13.06
3 Location of Blast North part of the | North part of the | North pa:rt éf |

quarry quarry the quarry
4 Diameter of Blasthole 17 39 i S TEIEES
(mm)
5 Burden (m) 0.91 0.91
6 Spacing (m) 1.21 1.21 1.21
7 Depth of Blasthole (m) 1.82 1.82 1.82
8 No. of Blastholes 65 64 25
9 Explosive Charge / Hole 0.400 0.400 , 0'400'_%1 N
(k) )
1o | Maximum Charge/ 0.400 0.400 0400
Delay (kg) L
11 | Total Charge/ Blast (kg) 26 25.6 i
0 Initiation System Noncl-based Nonel-based N‘onel-b’é?s;?éf ‘
shocktube shocktube shocktube.
13 Initiation Pattern Row by Row Row by Row Row by Row
Behind the blast | Behind the blast | Behind the blast.
14 | Location of Instrument 1 | at quarry access | at quarry access | at quarry acoess
road road _road .
15 Distance 1 (m) 150 160 1207
16 PPV 1 (mm/ s) 20,51 <0.51 <0.51
17 Noise 1 (dB) - - -
Towards North | Towards North | Towards North. .
18 | Location of Instrument 2 | gate of the quarry gate of the -gate ofﬁhe, |
quarry . quarry,;!; TR
19 Distance 2 (m) 220 230 235°
20 PPV 2 (mm/ s) <0.51 <0.51 <0510
21 Noise 2 (dB) - - B S

26




Prof. Ram Chandar Karra, Dept. of Mining Engineering, NITK- Surathkal.(Govt;.:of India); :
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I\SIL'. Parameters Blast No. 34 Blast No. 35 Blast No.36 . | H
1 Date of Blast 05-12-2024 06-12-2024 06-122024 |
2 | Time of Blast (Hours) 13.07 13.09 13.10
3 Location of Blast North part of the | South part of the | South part of

quarry quarry
4 Diameter of Blasthole 12 37
(mm)
5 Burden (m) 0.91 0.91
6 Spacing (m) 1.21 1.21
7 Depth of Blasthole (m) 1.82 1.82
8 No. of Blastholes 25 65
9 Explosive Charge / Hole 0.400 0.400
(kg) |
jp | Maximum Charge/ 0.400 0.400 0450
Delay (kg) ‘ )
11 | Total Charge / Blast (kg) 10 26 2T
1o Initiation System Nonel-buased Nonel-based Noncl'—b%’é%&
shocktube shocktube ~ shocktubé: -
13 Initiation Pattern Row by Row Row by Row Row by Row
Behind the blast . -
14 | Location of Instrument | | at quarry access | Behind the blast | Behind th}e}vib‘l’as‘p;_‘. _
road ‘ ST B
15 Distance 1 (m) 130 60 P 1504
16 PPV | (mm/ s) <0.51 3.44 <0.51
17 Noise 1 (dB) - 128.9 -
Near old ~Nearold., ..
18 | Location of Instrument 2 Towards North structure of the st‘;mcturc cpfthe 1
gate of the quarry | quarry towards | quarry towards. ;
settling tank ;'settlingi fank |
19 Distance 2 (m) 240 480 4700
20 PPV 2 (mm/ s) <0.51 <0.51 : <0.511i:
21 Noise 2 (dB) - - - A
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DETAILS OF THE BLASTS MONITORED

1:?:)' Parameters Blast No. 37 Blast No. 38 Blast No. 39
l Date of Blast 06-12-2024 06-12-2024 06-12;—}2
2 Time of Blast (Hours) 13.11 13.12 13:13.}
t of
. . North part of the | North part of the North part o
3 Location of Blast uar uar the quarry top
quarry quarry ~ bench.
4 Diameter of Blasthole 17 39 : ‘
(mm) ur
5 Burden (m) 0.91 0.91 :
6 Spacing (m) 1.21 1.21
7 Depth of Blasthole (m) 1.82 1.82 82
8 No. of Blastholes 65 65
9 Explosive Charge / Hole 0.400 0.400 ' 0.400
(kg) 3
1o | Moximum Charge/ 0.400 0.400 0.400
Delay (kg) i
Il | Total Charge / Blast (kg) 26 26 b8y
. Initiation Svsterm Nonel-based Nonel-based ‘Nonel-baséd -
‘y shocktube shocktube ~shocktube) |
13 Initiation Pattern Row by Row Row by Row Row by Row
14 | Location of Instrument 1 | Behind the blast | Behind the blast Behind thé'blas"t :
15 Distance 1 (m) 180 190 2000
16 PPV [ (mm/s) <0.51 <0.51 L <OIST
17 Noise 1 (dB) - - -
Near old Near old . Near old:
: structure of the structure of the | structure of the. .
18 | Location of Instrument 2 :
quarry towards quarry towards | quarry towards
settling tank settling tank settling tank ..
19 Distance 2 (m) 320 330 340"
20 PPV 2 (mm/ s) <0.51 <0.51 <0:51
21 Noise 2 (dB) - - L
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DETAILS OF THE BLASTS MONITORED

4338

13:; Parameters Blast No. 40 Blast No. 41 Blast No. 42
1 Date of Blast 06-12-2024 07-12-2024 07—121-2024 .
2 Time of Blast (Hours) 13.15 13.10 |
5 Location of Blast North part of the | South part of the
quarry top bench quarry
4 Diameter of Blasthole 1 37
(mm)
5 Burden (m) 0.91 0.91
6 Spacing (m) 1.21 1.21
7 Depth of Blasthole (m) 1.82 1.82
8 No. of Blastholes 30 65
9 Explosive Charge / Hole 0.400 0.400 0.425
(kg) n
10 Maximum Charge / 0.400 0.400
Delay (kg) ,
11 | Total Charge / Blast (kg) 12 26 255 |
W 0 Initiation Svst Nonel-based Nonel-based Noncl-basced
rihation system shocktube shocktube i shocktubé'
13 Initiation Pattern Row by Row Row by Row Row by Row
I ds Haul
14 | Location of Instrument 1 | Behind the blast Towards Hau Towar dSﬁ‘Hau‘ '
Road Road
15 Distance 1 (m) 220 80 700
16 PPV 1 (mm/ s) <0.51 1.36 L2790
17 Noise 1 (dB) - 109.5 112450 0]
Near old o
. S : front of the ..
18 | Location of Instrument 2 structure of the Infront of the Infront of the
quarry towards office .
. office o
settling tank i
19 Distance 2 (m) 360 280
20 PPV 2 (mm/ s) <0.51 <0.51
21 Noise 2 (dB) - -
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DETAILS OF THE BLASTS MONITORED

I\SI‘I).. Parameters Blast No. 43 Blast No. 44
| Date of Blast 07-12-2024 07-12-2024
2 Time of Blast (Hours) 13.12 13.13
3 Location of Blast North part of the | North part of the
quarry quarry
4 Diameter of Blasthole 47 4
(mm)
5 Burden (m) 0.91 0.91
6 Spacing (m) 1.21 1.21
7 Depth of Blasthole (m) 1.82 1.82
8 No. of Blastholes 65 65
0 Explosive Charge / Hole 0.400 0.400 0.400
(kg) : - SWEHY
10 Maximum Charge / 0.400 0.400
Delay (kg)
11 | Total Charge / Blast (kg) 26 26 , :
) Initiation System Nonel-based Nonel-based Nonelfbaéed
shocktube shocktube ~shocktube.
13 Initiation Pattern Row by Row Row by Row Row by RQW ;
14 | Location of Instrument 1 Towards Haul Towards Haul Towa1dsHau1 :
j Road Road Road '
15 Distance 1 (m) 260 250 265 -
16 PPV 1 (mm /) <0.51 <0.51 <051,
17 Noise 1 (dB) - - . EENE B
18 | Location of Instrument 2 Infront of the Infront of the Ipﬁ'Ollt of the : o
OfﬁCC Ofﬂce L ofﬁvce‘.:.;:,f.v,. R
19 Distance 2 (m) 300 290 280 .
20 PPV 2 (mm/ s) <0.51 <0,51 <0.5F
21 Noise 2 (dB) - - T
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SL

Blagt:fN 0. 4

No. Parameters Blast No. 46

1 Date of Blast 07-12-2024 07-12-2024

2 ‘Time of Blast (Hours) 13.15 1316

3 Cocation o Bl : North part of the quarry | North par“t‘of the qUany? :

top bench top bench :
4 Diameter of Blasthole (mm) 32 132

S Burden (m) 0.91 0.91

6 Spacing (m) 1.21 1.21

7 Depth of Blastholc (m) 1.82 1.82

8 No. of Blastholes 29 21 HETT

9 Explosive Charge / Hole (kg) 0.400 0.400 |

0 | Maximum Charge / Delay 0.400 (5).400 2 I
(kg) |

11 Total Charge / Blast (kg) 11.6 8.4 ,

12 Initiation System Nonel-based shocktube | Nonel-based shocktube

13 Initiation Pattern Row by Row Rowby Row |~

14 Location of Instrument 1 Towards Haul Road ' HE.

15 Distance 1 (m) 270 280

16 PPV 1 (mm/s) <0.51 <0.51

17 Noise 1 (dB) - S

18 Location of Instrument 2 Infront of the office Infront of the office

19 Distance 2 (m) 1320 310 ]

20 PPV 2 (mm /s) <0.51 <051 T T

21 - -

Noise 2 (dB)
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APPENDIX-II
'LAYOUTS OF SOME OF THE =~
BLASTS MONITORED
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. | Our main consultancy services are offered in the arehs of
“Rock Blasting” and “Slope / Dump Stability”
SOME OF OUR RECENT CLIENTS ARE:

Govt./Public Sector Companies

e The Singareni Collieries Company Limited- o Ultratech Cements' Private Limited,

Kothagudem. Govt. of Telangana (Mines in Andhra Pradesh, Gujarat
Telangana & Odisha) e Bharathi Ccments L'ﬁimited_,; Andhra o

e IRFEL (India) Limited — Govt. of India (Mines Pradesh b i
in Tamil Nadu) e Chettinad Cements

e Dept. of Mines & Gcolowy Govt. of Karnataka

Karnataka. o Lafarge Umiam Mmm g Puvat(,

e  Southern Railways, Mang,alore Limited, Mwhaldya :

¢ Hindustan Petroleum Corporation Limited, e Orient Cements lemd Kamdmka "
Mangalore e Shree Cements Limited- Kar"uaka

e Dalmia Cements- denatalm

Lron Ore Companies Others ‘ IR
‘ ¢ MSPL Limited, Hospet, Karnataka e TJIN Construction Pvt Ltd- ST
| e Vedanta Limited, Karnataka Bangalore i
| e VESCO Limited, Sandur, Karnataka. e Aastraa Resources- Goa e
¢ PBS & Sons Limited, Hospet, Karnataka e M)/s. Utkal Coal Mining ; India P1 ivate
e M/s. BKG Mining Private Limited, Sandur, Limited- Odisha :
Karnataka o BGR Mining & Infra Pvt Ltd~ :
e  My/s. Zeenath Transport Company, Sandur, Jharkhand ‘
Karnataka e Various granite quarrles in’ the state:
e SMIORE Limited- Sandur of Karnataka, Kerala, Andhra ﬁ; s
e JSW Limited - Ballari Pradesh, Tamil Nadu

Expertise in Blasting: :
e Controlled blasting to protect important Expertise in Slope Stability: L

structures near mines/quarries and other e Design of Slopes and Dumps
Civil/infra projects e Slope stability analysis
e Ground vibration and noise monitoring e Dump stability analysis

e Blast optimization

e Fragmentation analysis

e  Blast performance analysis with High-
speed camera 15 R

Total No. of Project carried out: 230

Principal Investigator {
Dr. Ram Chandar Karra 1 ' By
Professor & Former Head of the Department : L

2 Dept. of Mining Engineering
' NITK, Surathkal (Govt. of India), Mangalore-575025

Email: kre_karra@yahoo.com, kre@nitk.edu.in, Mob: 94486 27564 3 i
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