r..uu.amasan......lli'.

FINAL MINE FEASIBILITY STUDY

REPORT PART |
MINE PLAN & FEASIBILITY
Y[\\% for

NGANGSING STONE QUARRY, TSHELINGOR
Zobel Gewog, Pemagatshel

FINAL REPORT

JUNE 2012

Prepared for

" ‘\'ﬁ:"?@
xéa'f% V3,

P .
cﬁi ?E ;
&

7%
H

P

2’

NRDCL
NATURAL RESOURCES DEVELOPMENT CORPORATION LIMITED

THIMPHU BHUTAN

By ,
MANI KUMAR PRADHAN, MINING SPECIALIST |




SRS T ST 2 NS HANWII AN
VR RIS RS Ve

R NG ANEL & ‘é&ram|
DEPARTMENT OF GEOLOGY AND MINES
MINISTRY OF ECONOMIC AFFAIRS

ROYAL GOVERNMENT OF BHUTAN
THIMPHU

X-77/DGM/2012/ 2 4 6~ October 4, 2012

APPROVAL of FMFS Report and EMP

The .Mipes Evaluation Section of the Mining Division has evaluated the Final Mine
Feasibility Study (FMFS) report and the Environmental Management Plan (EMP) of the

prop_osed Ngangsing Stone Quarry. The background and summary of the report are
specified below:

Background
Date Activity

Applicant given permission to prepare the FMFS report and EMP |
for the proposed quarry for submission I
January 5, 2012 Receipt of the 1% draft FMFS report and EMP I

May 10, 2012 Evaluation comments on the FMFS report and EMP forwarded to \

the applicant.
June 1, 2012 Receipt of the corrected final report ‘
September 18, | Receipt of environmental clearance vide letter no. ’
12012 NEC/ESD/DGM/2365/2012/7810 - I

FMFS Summary
General Information |
Promoter M/s Natural Resources Development Corporation

Limited (NRDCL)
Name of the proposed quarry : Ngangsing Stone Quarry
Location of the proposed quarry: Ngangsing (Tshelingor), Zobel Gewog,

Pemagatshel Dzongkhag

l Rock type : Quartzite rock for construction purpose

Type of operation ; Semi-mechanized
Total leased area : 12.45 hectares

Annual Production estimates : 75000 MT

Geological reserve estimation: 1.64 million MT

Annual overburden generation: 5272.68m’

Lease period applied : 10 years

Market and Products : Aggregates and boulders for development activities
like DANTAK highway double-laning and Dentsi

town, Pemagatshel
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DEPARTMENT OF GEOLOGY AND MINES
MINISTRY OF ECONOMIC AFFAIRS
ROYAL GOVERNMENT OF BHUTAN

THIMPHU
Manpower Requirement
Managerial ; 6
Technical : 6
Support staff/operator/workers : 23
Total ; 35

Environment Protection Measures

Method of waste disposal : The waste generated is proposed to
dumped at predetermined waste
dump site by equipment.

Environment Restoration Bond fund : Nu.500,000.00 per year for the first
five years.

Evaluation comments:

The FMFS report and EMP has been prepared by a competent mining engineer based on
approved geological report after the receipt of clearances from all the relevant agencies.
They have been assessed to be acceptable for implementation based on the mineability,
reserve availability, economic viability and other technical and environmental
considerations as addressed in the reports. Environmental clearance has also been
obtained.

Compliance requirement

e The terms and conditions laid down in all the clearances should be complied with
along with terms and conditions specified in the minutes of the FMFS presentation
meeting with the stakeholders.

e The quarrying operation should be carried out as per the approved FMFS report and
the EMP.

e Blasting should be done after inspecting the place within and outside the quarry area
which are within blasting radius for.animals and humans and evacuating them.

Evaluation done by:

Mining Engineer,
Mines Evaluation Section

Tel 00975-2-322879, 523096. 393349 323409, 324142, 324118 Fax: 00975 -2- 32301
PO Box 173 Thimphu E-mail : gshmli@druknel.bt Web hitp: /www.mti.gov btdgm/dgm hin
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Verified by:

(Sangay Tshering) f
Offtg. Head, Mining Divisign

Approved by:

.‘) _,

Dlrec e eral
Departme eology & Mines

Copy to:
1. Offtg. Head, Mining Divission, DGM, Thimphu for information

2. Head, Mines Evaluation Section, DGM, Thimphu for information
3. Head, Mines Leasing Section, DGM, Thimphu for information
~TPead, Mines Information Section, DGM, Thimphu for information
5. Regional Coordinator, DGM, Samdrup Jongkhar Region for
information
6. Concerned Inspector, DGM, Samdrup Jongkhar Region for
information
ZéCEO, NRDCL, Thimphu for information.

g 323006, 323349 323409324142, 324118 Fax 00975 -2- 32
Thimphu E-mail - gsbmti@druknet bt Wety hittp. v miti.goy b uum'lqm hin
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Tel ' 00975-2-32287
PO Box 173



)P

FUlRaaER R ARy B
oy~ YorRaagTes o
W - 'National Environment Commiission
e Rodal Government of Bhutan ot
NECIESDDGNM23657201/ $3 | 15

September 18,2012
- ENVIRONMENTAL CLEARANCE

The National Environment Commission (NEC) is pleased to issue environmental clearance in
respect of the Natural Resources Development Corporation Limited as per the decision of the
Environmental Assessment Technical Committee during its meeting on 7" August, 2012 for
the development of ‘Nga,ngshi‘ﬁg‘ Stone Quarry measuring .an area of 12.45 hectares and

...... I

construction of 603 metres approach road to the Quarry located at Ngangshing under Zobel
.Gewog, Pemagatshel Dzongkhag with the following terms and conditions; .

"1, "As per Section 283 of the Regulation for the Environmental Cléarance of Projects 2002,
N -‘%“g ‘modification of proposal/application shall-take place-only with prior approyal from
Lk C; t 185 RV 2 SR £ Lol oL ¥ ¥ L ., : 243 L bl

2. The holder shall ensure that the development of quarry and, construction of appréth road
. ..are in line with the National Environment Protection Act 2007, Environmental
 Assessment Act 2000 and its Regulation 2002, Waste Preyention & Management Act of

., Bhutan 2009 and its Regulation 2012 and The Water Act of Bhutan 2011: :
. The holder shall ensure that this environmental clearance is valid only for the
5. .deyelopment of Ngangshing Stone Quarry and construction of approach road; -
4. The holder shall ensure that deyelopment of quarry and construction of approach road
~comply with the Environmental Standards 2010, ,‘ ‘

The holder shall ensure strict compliance to the Undertaking submitted to NEC; .
The holder shall ensure that development of quarry and construction of approach road
are carried out as per the approved Mine Plan (MP) and Environmental Management
Plan (EMP) submitted for environmental clearance; ) ' T o

" i

S

"7, The holder shall ensure that development of quarry are within the allocated area;
8. The holder shall ensure that local residents, households, communities, publie, private
Jinr:, PATtIES, and any religious, cultural, historic and ecologically. important_sites are, not
. .adyersely affected by the development of quarry and construction of approach road;
"The holder shall ensure that NEC and any other relevant authorities are informed of any
unanticipated or, unforeseen chance-find of any precious metals or minerals or articles,
that have economic, cultural, religious or ecological importance;
, Q(ML%IO.“ﬁmfh"ld?raSh?”R%,S?Jeb’ responsible for any dispute arising from the development of
" ’quarry and construction of approach road; Ry S e S
% ¢, .A1.The holder shall ensure compliance to all the terms and conditions of stakeholder
: ‘) “ " (learances at all times; : ¥ , ; -
..12. The holder shall ensure that import and use of secondhand equipment and machineries
)/——— are strictly prohibited; i ek .
| { |O( a-13. The holder shall ensure that adverse visual impacts.from the development of quarry-and
construction of approach road are minimized at all times; L adT
.14, The. holder shall ensure that felli of frecy if required are done only, upon obtaining
* approval from the Departmept -of Forest, and, Park Services and strictly as BOM,
_gonditions of the approyal; /.- N

15, The holder shall ensure fhat environmentally'fiondly road constructi
~_ (EFRC) is adopted, while cgrstricting the approagh|road to fe quarry and 1§
0 - 3 ::IA 2
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1?' &’:ﬁﬁ:ﬂ‘; S}flrﬂhsm’&:that side drainsycross, drains, causeways end support stru tures ;
17. The hold ng/breast walls are, constructed to prevent soil erosion and landslides; % 5
. older shall ensure that ‘all disturbed areas along the constructed stretch of the

~ __'_app;rgagh_z road are re-vegetated by adopting different ‘bioengineering.  techniques

depending on the site conditions; SRT. Rk bk
18. 'I:he holder shall ensure that barriers/check dams are constructed at the approved dump-
sites and other necessary areéis'to' prevent’ downstréatiy'environmental damages due to

- spillage of overburden and other debris;

{9."The holder shall ensire that the dévelopment of quarty 1§ Sctentifie and systematic as per
the'approved MP ‘and EMP; : oy ] LB, e 10 14908
20. The Holder shall' énsure that expldsives are thandged 4nd tsed i Tine with the guidelines
of the Ministry of Home & Cultural Affairs and Departmerit of Geology and Mines for
development’of quarty and construttion of approach foad; & (U T e
21. The holder shall ensure tHat explosivés ate used only" forprimary breakage adopting
.. controlled blasting technique by certified blaster during development of quarry and
7' construction of approack road dt el times; V' T L ’

> 4 :’lhe ‘holder” shall“enisure’ to-post-sentries 4t stfategic locations to avoid mishaps during

asting; : . _ (

23. The holdeér shall enstire’ that specific travel time is fixed And publicly announced in case
fie nctivities related to the quarry deters the traffic along Samdrup Jongkhar-Trashigang

‘Highway and ensure public safety; | b s
24. The holder shall ensure that top soil of the quarry is preserved separately and is protected
" from Wind and rain s6 that it is available during ré-vegetation, 7 T :
25. The "Holder shall ‘ensure “that fhe Overburden/excavated ‘matetials ‘generated from the
" idévelopment of qliarry and constriiction of approach road are loaded, hauled and dumped
strictly at the dump-sites specified in the approved MPandBMP;,
26. The -holder shall ‘ensure that proper check darts, garland” drains and " channels are
"3 ognstiticted within and around the quarry and”dump-sites for channeling “of surface
" rinoff water to'avoid washing away of dumped excavated materials; il

57 The holder shall ensure that dusts’ generated due to the development of quarry and

constriction of “approach road and ‘are adequately suppressed by spraying ‘water_at
“Yeguldr intervals; | i )

28" The holder shall ensure that adequate safety gadgets and ‘outfits such as safety helmets,
éye goggles, breathing masks, ear muffs, safety boots, etc. are provided to all the
workers and ‘any other person entering the quarry; o . ‘

29 The holder shall ensute that'adequate sanitation facility is provided all employees and
workers; ' i S TR, % . O

40 The “holder shall ensiré -that~general  holisekeeping, “Cleanliness “and ‘hygiene are-l) "

maintained at all times at the quarry site; S i & ..

31" Te holdet shall erisure that vehicles carrying overbitden/excavated materials from the - % (7 ‘3?’

quarry and approach road are totally covered/closed; ' T o \

'

R0 THE holder  shafl “énsure ‘that wasts & “génerated from’ Ml‘ab‘dl‘ir'{cgmpég? and’ 'dfﬁ'cgs"' é{g_‘_ ;

i

sl Ulte.

¥

managed as stated in the EMP; e b i\g-,\(;:”g
39 Thie holder shall ehstire that first-aid kit is available at'the site at all times; e \
s h B \

34 The holder shall ensure that ufiderage workers are noteémployed,
35/ The 'holder shall ‘ensure’ that “proper  health ‘check up facilities “are proY.
“0 Vemployees and health Yecotds dre mafitained, QT
36. The holder shall ensure that sgpara’;ejbudget‘ls maintained for envirgn

Page20fd
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. 37. The holder shall ensure that

Quarry, includin

38_. The holder shall ensure that signboard is erected at the take-off: point of the approach

b ,%%%d}ﬂathe, Quarry, stating the, name. of the Quarry, Proponent and contact address of the
ponent; " ‘

39. The holder shall ensure that a copy of approved MP and EMP are made available at site
‘Atall'fines; ita o) anagmidl A ‘ L

. safety signs are posted at the strategic locations withiti'the
g signboards indicating the areas where specific safety gadgets are

! ‘40.’Tilié“hold'ef'!s"hafll ensure' that &' copy’ of ‘this’ envirotimetital ‘clearance is framed and
| displayed at the work-site at all times; .

41i-The holdsr shall develop contingency. plan to deal with unforeseen environmeiital risks,
hazards & accidents and submitted to NEC within three months from the date of issue
of this envitonmental clearance; , : _

42. The holder shall ensure that environmental clearance for the operation ofivﬁilagry is
processed at least one month prior to completion of development of quarry and
construction of approach.road along with a copy of.environmental clearance and a
report on the implemeéntation of its terms and conditions; - |

43. The holder shall ensure that renewal of this environmental clearance is processed at
least one month prior to its expiry along with a copy of environmental clearance
and a report on the implementation of its terms and conditions;

44. The holder shall ensure that Detailed Implementation Plan is prepared focusing the
implementation of terms and conditions of this environmental clearance and submitted to
NEC within 3 (three) months from the date of issue of this environmental clearance;
and

45. The holder shall ensure that the environmental unit asserts strict implementation of the
terms and conditions of this environmental clearance at all times; .

Failure to comply with any of the above terms and conditions shall constitute an offence
under the Environmental Assessment Act 2000, its Regulations 2002, the National
Environment Protection Act 2007 and any other relevant laws, Penalties for such
offences shall include but not limited to suspension and/or revocation of environmental
clearance in part or whole without any liability on the part of the Royal Government.

This environmental clearance is valid up to September 17, 2013 and is subject to periodic

review and changes.
- - ,
Chief Environment er
Environment Servic vision

To,

e Chief Executive Officer,
Natural Resources Development Corporati
Post Box no. 192,
Thimphu
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MINE PLAN & FEASIBILITY REPORT: NGANGSING STONE QUARRY, TSHELINGOR

CHAPTER ONE
INTRODUCTION

Crushed stone, sand and gravel are the foundations for the development of a nation. These
resources are essential for building roads and highways, power plants and dams, houses,
dzongs, monasteries, schools and hospitals and all sorts of construction activities. Construction
aggregate, for instance, enables the farmer to grow crops and bring his goods to market on
safe and efficient highways and provides the resources that enable a community to have
construction materials. The stone aggregate and sand production plays a vital role in the
nation's economy and in the quality of life for its residents. One can imagine the difference it
makes in the quality of life with and without highways, medicines, bridges, and other
necessities — all made possible with crushed stone. These resources are indispensable to the
maintenance and development of rural and urban environments today. The relationship
between available crushed stone and community development is essential for the maintenance
and growth of our society. Without minerals from crushed stone, we wouldn't have the
modern necessities that make our lives safe, comfortable and productive.

Sand ranges in size from 0.02mm to 2.0mm and is one of the principle elements used as
aggregate in portland cement concrete, mortar, plaster and other building materials.

Even though stone is widely distributed throughout the country, its availability for exploitation
is not easy. Some areas may lack the quality of stone, does not meet the physical-property
requirements for certain uses, or it contains mineral constituents that react adversely when
used in cement concrete. The others are covered by overburden that is too thick to allow
economical surface mining. Further in some other areas there will be conflict in landuse as
either the land is used for cultivation or important infrastructure are built on it or it forms the

areas of religious importance.

The stone quarry site near Ngangsing at Tshelingor in Pemagatshel Dzongkhag has been
identified and promoted by NRDCL.

With the increase in construction industry in the area specially Pemagatshel and double-laning

of Samdrup jongkhar to Trashigang highway, it is envisaged that the demand for the

construction stone chips and aggregates will go up significantly and the existing quarries and
crushing plants will not be able to cater to the demand. With the opening of stone quarry and

setting up stone crushing plant at Tshelingor by NRDCL, the shortage of the construction
ive with other suppliers

aggregate is expected to be filled up and the pricing will bg(mw

which will bring down the cost of construction. fle
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least 509 ]

sl o /J'Of the demand of construction material in the radius of 100km. The quarry output
n .

j ! sist of hard and compact run-off-mine quartzite lumps, and the aggregates of various

izes will be produced in the crushing plant set up by the corporation.

1.1 IMPORTANCE OF QUARRY DESIGN

't. Is -aIWEVS important to ensure the mine is correctly designed from the start. It should
.hlghllght whether there are sufficient geologic information, sound geotechnical and hydrologic
information, sequential and efficient pit development and optimized haul roads and ramps. A
knowledgeable mine planning is absolutely critical to a successful operation. The planning
mistakes can result in very severe consequences that affect both safety and production. The
knowledge of the deposit to be mined is a critical factor that can be overlooked when starting
up a new project. Geological information needs to be carefully reviewed to build an accurate
resource model for use in the mine design process. The collection and utilisation of accurate
geotechnical data is critical in selecting the right pit slope angles. It is necessary to collect
sufficient data to perform the required rock mechanics evaluation to design pit walls that
remain safe and stable during operations, as the pit failures can result in buried equipment,
injured employees, and lost production. Mine owners should be able to recognise issues in
advance and know how to keep the mine operation going as efficiently and safely as possible. |

1.2  ACCESSIBILITY
The stone quarry at Tshelingor lies very close to the highway and the quarry development site

shall easily be accessible once 0.61 km of access road from existing Samdrup jongkhar-
Trashigang highway to the quarry top is constructed. It is located about 4KM from the junction
of Pemagatshel highway and S/Jongkhar-Trashigang highway in the direction towards

Wamrong and the occurrence lies on roughly NS trending ridge line.

The exact location of newly proposed stone quarry connected by footpaths which bifurcate

from the Ngangsing GREF camp located on the national highway.

1.3  PHYSIOGRAPHY

The quartzite horizon studied fo
Group of rock and which forms the part o
under Pemagatshel Dzongkhag. The topography is rugged wit

of the narrow ridge that runs north-south.

r the purposed stone quarry falls under the Shumar-Daling

f Topo-sheet No 78 M/12 National Land Commission
h very steep slope on either side

The perspective view of the proposed quarry site is provided in Annexure 1.1.

_tropical mountaingus climate, éndftﬁ'a_b emains quite cold in
th heavy rdin precipitation during pick summer. The
‘[_i, N .l.

14  CLIMATE

The Tshelingor area lies under sub
winter and humid damped summer wi

NRDCL
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working site fall in the dense jungle covered area with wide varieties of vegetations within the
rain shaded zone.,

The area being part of higher Himalayan region in the thick jungle covered and forms the rain
shaded zone it has very thick sub-tropical vegetation as a result forms the comfortable home of
wide varieties of wild animals and birds.

1.5 LEGAL AND REGULATORY CONSIDERATIONS

While carrying out the mining, processing, transporting and selling of the stone aggregates, the
provisions of the Mines and Minerals Management Act 1995 and Mines and Minerals
Management Regulations 2002 along with the environmental legislation shall be complied
diligently, specifically the terms and conditions of the mining lease agreement and the proposal
provided in this report.

The other legislation, rules and regulations that govern the mining and quarrying industry are:

* National Environment Protection Act

* Environment Assessment Act 2000

¢ Forest and Nature Conservation Act

¢ Land Act of Bhutan 2007

* Local Government Act 2009

» Labour Act

* \Waste Management Act

» Explosive Rules and Regulations

* Road Act of Bhutan

« Regulations for Environment Clearance of Projects
« Guidelines for Application for Environment Clearance for Mining projects

NRDCL Page 6 of 28




MINE PLAN & FEASIBILITY REPORT: NGANGSING STONE QUARRY, TSHELINGOR _

2.1

2.2

2.3

2.4

CHAPTER TWO
MARKET

Size of market and specifications

The market for stone aggregates is growing at enormous rate with numerous
development activities taking place around the country. In Pemagatshel, the
prospective customer for NRDCL will be the DANTAK project which is carrying out the

double-laning of Samdrup Jongkhar- Trashigang highway, and the Dentsi town
development activity.

Competition in the market

At present there is one private stone quarry at Tshelingor. As on date there is no any

competitor in the aggregate industry and the shortage of construction material is
significant.

Quality control of products

The raw material used will be quartzite rocks which is one of the good quality stone
used for construction. The stone from the quarry site has been tested for its suitability
and strength at Standard and Quality Control Authority laboratory and the Brahmaputra
Consultants and Technocrats at Guwahati. The report is enclosed as Annexure 2.1.

Prices

Depending on the cost of mining and the demand for the stone the price of hard
quartzite lumps at the mine-head would be Nu 275 to Nu 300 per metric tonne. The
prices for other aggregate sizes are as below. The conversion factor is taken as 25 cft
per MT and the bulk density is around 1.6MT/m3. The annual quantity is based on 90%
capacity utilization of 30 Tonnes per hour capacity crushing plant proposed to be set-up
within a distance of 500m from the quarry boundary.

SINo | Specification | Quantity per | Quantity per Rate (Nu) Total annual
year (in MT) year (in cft) sale (Nu
million)

20-40 mm 22,000 550,000 | 21/cft 11,550,000

10-20mm 18,000 450,000 | 23/cft 10,350,000

5-10 mm 18,000 450,000 | 19/cft 8,550,000

<5 mm 7,000 175,000 | 07/cft 1,225,000

NI WIN|PFP

Boulder 10,000 250,000 | 13/cft 3,250,000

TOTAL only for | 75,000 1,875,000 | 19.49/cf 31,675,000
aggregates [

NRDCL
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CHAPTER THREE
GEOLOGY AND RESERVES

3.1 Geology

The ical i —_— .

Depagrfr?r::gf; I(l;vestlgatlon was carried out by NRDCL with the help of expertise from the

il -eology and Mines. The geological reserve has been estimated at 1.64 million
quartzite rock. The geological investigation report is enclosed as Annexure 3.1.

T::rtr:-atnn rc;‘clgs .ln p'roposed st9ne qua.rry area, dominantly bedded ash-grey to dirty-white
q ; ite exhibiting fine to medium grained with few minor intercalations of sericitic phyllite
partings, quartz veins are concentrated mainly in the phyllitic zone. The original sedimentary
charac.ters of Shumar-Daling meta-sediments have been completely obliterated because of the
tectonic activities and frequent basic and acid intrusions.

The bedded qua.rtzite exhibits very hard and compact in nature, occasionally thin laminations
embedded. Physical appearance of these outcrops appears to be strong enough for use in local

as well as civil engineering structures.

eral trend (attitudes) of rock shows strike N45°ES45° W to N65°E-S65°W with dip

The gen
k, in general, shows

amount ranges from 25° to 40° towards NW direction. However the roc
quite brittle nature, some time gritty, exhibiting dirty/ash-white colored quartzite with friable
nature. The proposed stone quarry is partially blanketed by loose-boulder and rubble of
various sizes with organic decayed and wide verities of sub-tropical vegetations. The litho
sequences exposed in the identified stone quarry are highly susceptible on atmospheric

weathering.

3.2 MINEABLE RESERVE
The mineable reserve is calculated based on the actual quantity of quartzite and other rocks

that will be excavated from the designed pit. The geological reserve has been estimated based
on 20m down dip extension based on surface assessment. However, as the quartzite bedding is
expected to be continuous till the extent of designed pit the mineable reserve will be higher
than the geological reserve. This shall be proven through additional studies that will be

undertaken.

tripping_ratio and the quantity of good

confidence_level on the s
which will

However to get the 100%
quality rock the core drilling would be preferred by any mine planning_engineer,

help in overcoming the surprises that are being encountered by many other stone quarries
around the country. Alternatively, geophysical methods need to be adopted to study the

thickness of overburden in the down dip extension of the quartzite bed.

The pits have been designed based on the following assu

l NRDCL FINAL REPO
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Assumptions;

The mine reserve estimation is based on the geological map and sections and the
topography map.
Litho-contact and shear zone is as provided in the geological map.

The general dip of quartzite rock bed is 25 to 40° towards north-west direction as
reported by the geologist.

The specific gravity of waste rock above and below the quartzite bed is 2.65.
The overburden thickness is based on the geomorphology, geological map and sections.

The absence of any fault in the geological map is interpreted such that the quartzite
band continues down dip for the whole stretch of demarcation boundary following the
same attitude of bedding.

Final pit slope is 43° from the horizontal.

Mining pit is constrained by the lease boundary, the terrain condition and other
infrastructure available close to the quarry boundary.

The levelwise lithological volume of quartzite and overburden waste that will be excavated

from the quarry are provided in Annexure 3.2.

NRDCL
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CHAPTER FOUR
MINE DEVELOPMENT PLANNING

:ISIZ ?rlr‘:’agl:t lmporta.nt t-o ensure. t.he mine or a quarry is correctly designed from the start. It is
| portant to highlight sufficient geologic information, sound geotechnical and hydrologic
lnforrnatlon, sequential and efficient pit development and optimized haul roads and ramps for
location, proper width, access, and quality. Bad mine planning can affect safety, production
'and the local environment. To know the deposit the detailed geological information is
Important as it helps in the correct mine design process. The collection and utilisation of
accurate geotechnical data is critical in selecting the correct pit slope angles to ascertain safe
and stable pitwalls during operations. Pit failures can result in buried equipment, injured
employees, and lost production. Designing mine plans optimise the output of the equipment
being used.

Lease area = 30.76 Acres (12.45 hectares)

The following are considered for the selection of mining method and subsequent mine
planning and design:

= Scale of operation

= Quantity of Reserve

= Quantity of waste/Thickness of overburden & interburden
= Demand in the market

= Environmental considerations

= Disposition/Spatial distribution of mineral deposit

= Physical properties of rock

= Joint spacing and massiveness

= Bench parameters

= Ultimate pit slope

= Requirement of qualified and experienced manpower

» Value of stone and profitability.

The following assumptions were made while designing the mines:

NRDCL FINAL RE

5% of the rock excavated will go as waste in the form of undersize and dust

contaminated with reject rocks and overburden.

The quartzite is suitable for all type of construction activities.
The quality and down dip extension are persistent at depth in the absence of core

drilling.

The annual quantity of st
feed the crushing plant of 30TPH capacity being set up by the company.

The mining activity will be environment friendly by 1z

one requirement is 75,000 metric tonnes which is sufficient to

statutory requirements.
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The- ft)'llowing basic facilities shall be put in place and activities completed as a part of
preliminary activities and mine development;
* Determination of pit boundary.
® Determination of the area for establishment of infra-structural facilities.
* Access road to the quarry area and the mining benches.
* Pre-production development works including jungle & bush clearance, initial cut and
bench preparation to expose the deposit.
* Establishment of infrastructure that include crushing plant, machinery & equipment,
office and residential buildings.
* Provision of ancillary facilities such as power, water, weighbridge, explosive magazine,
transport facility etc.
® Waste dump area, along with the access to it.

4.1 Pit Boundary

The pit boundary is based on the nature of deposit, natural slope conditions of deposit, type of
mineral, general dip direction of overburden & rock bed, distance from highway, and
production schedule, etc. At the proposed production target the pit boundary has been
determined for the 10 years lease of the quarry. The pit boundary takes into account the
orientation of ultimate pit berms, length and width of the working space for heavy machinery.
The design of the pit and benches is such that at any instance during mine operation the length

of face is 50 metres and width is at least 18 metres.

4.2 Determination of area for establishment of infra-structural facilities
There is also ample area close to the proposed waste dump and the crushing plant where
infrastructure can be set up both by the company and the quarrying contractor.

4.3 Access Road

The distances of access road from highway and crushing plant to the quarry = 0.60KM

The quarry road traffic shall be as follows:
The daily output from the mine face 250 MT

Capacity of each tipper 10 MT
Number of tippers plying to and from the quarry and the crushing plant (two-way) = 25 round

trips per day.
It will be a single lane road with passing places at interval of 150 metres.

44 _ Pre Production Development

The demarcated areas are thickly vegetated that need to be cleared off during mine
development stage. Bench preparation for mining oper,af_tﬁn'mii‘l'l‘ begm with the initial cut at

the highest elevation. The check-dam for stabilisatio /of waste dispasfg[j.1 il be constructed as
' N A
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per the dimension provided in the mine plan drawings.

4.5 Establishment of Infrastructure

Infrastructure development is a prerequisite for start of a mining activity. The following are the

infrastructure proposed for the company:
i. An office for company officials as per organisation chart

|| Office for DGM inspector at despatch checkpoint close to weighbridge.

lii.  Store for spare parts and tools

iv.  Explosive magazine: The monthly requirement of explosive is 1.50 metric tonnes. So
suitably sized explosive magazine, possibly 5 MT capacity, shall be constructed so
that the stock last for at least three months. The location of the magazine shall be
next to waste dump area within the lease boundary.

V.  Residential hut for the security personnel guarding the explosive magazine

vi.  Residential quarters for officials and hutments for mine officials, DGM inspector(s),
operators and other workers. The residential buildings will have kitchen space,

cooking and drinking water provisions, toilet and proper sanitation facility.

4.6 Provision of ancillary facilities (such as power, water, weighbridge, telecommunication
facility, medical facility, school facility, transport facility within and beyond the mine, etc.)
i.  Power: For the proposed scale of operation the establishment at mine area
would be sizeable. The supply is required for crushing plant, office and colony.
So the power supply needs to be provided. The crushing plant will run with
electrical energy.
ii. Water: The water requirement would be for cooking, drinking, washing, and for
spray along the road for suppression of fugitive dust. The water is not readily
available in the area and it has to be pumped up from the sources located at

lower elevation.
iii. Transport facility: The light vehicle for the use of quarry manager which will
also serve as a utility vehicle for other purposes and a van for use by school
children need to be provided.
iv.  Medical facility: The closest medical facility is a hospital at Riserboo in
Wamrong Dungkhag of Trashigang Dzongkhag.
v.  Survey and mapping: To ascertain the correctness in the progress of mining the
mining area has to be mapped and topography updated on a regular basis. It will
also fulfil the statutory requirement for submission of annually updated plans to
the Department of Geology and Mines. Survey instrument, manpower and
plotting facility would be necessary which shall be serviced from head quarter in
Thimphu where the facility shall be in place.
A telecommunication facility (walkie-talki l:\s‘h‘aﬂ’e-ﬁgr

ided to the quarry
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4.7 Preparation of waste dump area

The overburden waste dump site will be prepared at the specified location shown on the maps.
At the lower end of the proposed dump site a retaining barricade wall will be constructed
which will be embedded into the ground for anchorage.

The barricade wall will have 1.5 metre width. Generally the total height of the wall shall be 2m,
but will increase at places to 6m where it encounters depression area. The layout, location and
length of construction of barricade wall is provided on the drawings showing first to tenth year
pit plans, and it is 138 metres with total volume of 420 cubic metres.

NRDCL
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NRDCL

CHAPTER 5
MINE DESIGN PARAMETERS
5.1 Bench dimensions:
Considering the provisions of the Mines and Minerals Management Regulations 2002
arlrd the geotechnical characteristics of the area, the working and final mining benches
will be 5m high with back-slope angle of 75°. The mine is designed based on the
t(.)POgraphy and the pit will advance almost perpendicular to or against the dip
dlrt.action. The working benches will have width of at least 15m at the top bench. By
maintaining the above bench parameters the final pit slope shall be 43° or less. In this

manner due consideration has been given towards slope stability and environment
protection.

5.2 Blast hole drilling:

The daily quartzite rock production capacity is 250 MT. In the first year about 8643
cubic metres of overburden will be excavated and disposed off. The drilling and
blasting shall be done with deep hole drilling with bench height of 5.0 metres. The
burden and spacing of the holes is proposed at 1.5 m and 2.0 m respectively and may
deviate slightly based on site condition so as to prevent ground vibration and fly-rocks.
Directional drilling and blasting shall be carried out to prevent fly-rock reaching the
highway and the crushing plant. The direction of quarry benches is planned accordingly.

5.3 Blasting:
Blasting will be done with nitroglycerin based explosive in conjunction with ANFO,

initiated by ordinary detonator and detonating fuse. As the quarry is located away from
public facilities except the highway, the effect of air blast is expected to be insignificant

on the settlement.

5.4 Haul road and ramp:
The haul road from the quarry face to the crushing plant shall be constructed at a

gradient of 1 in 13 as the tipper trucks do not need to negotiate any uphill gradient
carrying load. In order to maintain access to the mined out benches and operating
benches, the narrow ramp with a gradient of not more than 1 in 10 will be maintained
le to climb up for restoration and plantation monitoring works. Such ramp is

for peop
not shown on the drawings, however during actual implementation it shall be
maintained.

Page 14 of 28
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5.5  Waste dump:

The dumping of waste rock and overburden will be done at the specified dumpsite.
Barricade wall to arrest the undue erosion and maintain the stability of dump slope will
be constructed. The dump will rest at the angle of repose. However where the dump
height exceeds 10m there will be break in slope with width of 3 metres after every 10m
vertical height.

NRDCL FINAL REPORTS:, Page 15 of 28
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CHAPTER SIX
MINE PRODUCTION PLANNING
The output capacity from the quarry is 250 MT per day or 75000 MT annually. It is relatively
medium scale of production under the local context.

The rock deposit is not proven to high confidence level, hence the risk of getting higher
quantity of reject rocks exists, which can be confirmed after the rocks are exposed.

The stone production will commence at 2440m level as this forms the ideal point from where
the development can start for optimum recovery of rock. The development and removal of
overburden will commence at the top portion of excavation area. The schedule of operation
and production quantity during individual years from the first to the tenth year is provided in
Annexure 6.1. The working bench levels are given for each year and the excavation will take
place using top slicing method. The amount of area to be disturbed and cleared off vegetation
for quarry works excluding the approach road construction is provided in Annexure 6.2.

The yearwise overburden excavation and disposal is provided under Annexure 6.3. The
levelwise fill volume and fill area in the overburden dump is provided under Annexure 6.4.

The index map of the area is provided in Annexure 6.5.

The geological map, the layout, demarcation and pre-development topography is shown in
Annexure 6.6(1). The mining benches are designed as shown on the maps provided under
Annexure 6.6 (1l to Vil). Mine plan drawings are attached at the end of this document. The
sections have been provided along the Profile Line MM’, NN’ & PP’ at the end of each year of
quarry operation and are attached as Annexure 6.7(A) to 6.7(M). The map has been plotted in
1:1000 scale and it becomes very easy for measurement to confirm the level difference and the

slope.

The sequence of raising and dispatch include drilling of 5.5m blast holes of 75mm diameter,
charging of holes using primer cartridge and ANFO over the 70% column length, connected
each hole with detonating cord, primed by an ordinary detonator and blasted off, The blasted
material will be loaded by 1m? bucket of the excavator onto 10 Tonner Tippers and taken to

the crushing plant.

Approximately 10% of the mine output of hard quartzite shall be despatched in the form of
lumps directly from the quarry to the consumers. The rest of the stone shall be first
transported to crushing plant, crushed to planned size ranges and-despatched. The size ranges
of the crushed aggregates are 20 to 40 mm, 10 to 20mm, 5 to 10 mm and below 5Smm. The

final output shall be despatched using public trucks.

NRDCL FINAL REP Page 16 of 28
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CHAPTER SEVEN
MACHINERY AND EQUIPMENT SELECTION

7.1  The major operations in the proposed quarry include;
a) Drilling
b) Blasting
c) Excavation and loading
d) Hauling to crusher
e) Despatch to destination

a) Drilling and blasting:

The method of drilling and blasting, bench parameters has been discussed in the earlier
chapter. The requirement of drilling equipment and its accessories have been computed
based on the parameters provided.

Medium diameter shot holes (75mm®)

Number of integrated wagon drill used = 1
Number of holes to be drilled in two days based on production capacity= 13
Total meterage drilling per day = 38m
Yield per hole = 39 MT
b) Blasting:

Daily explosive charge required = 141 kg
Annual explosive requirement = 42 MT
Number of ordinary detonators = 300
Length of safety fuse required annually, in metres = 500 m
Length of Detonating cord, in metres = 19,000
c) Excavation and loading:

The standard excavator used in Bhutan is with 1 cubic metre bucket capacity. The
calculations have been done accordingly.

Bucket capacity, cubic metres = 1.0

Total time for loading of dumper/tipper, minutes = 12
Excavator capacity per year = 87000 MT
Material to be loaded per year = 75000 MT
Number of excavators/loaders required , including waste handling = 1

d) Hauling to crusher:
This consists of transport of quartzite from quarry face toCr.

Distance to be hauled between quarry face to crush 0.6
Payload of tipper, MT 10
250

Quantity to be hauled per day, MT
Page 17 of 28
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Number of tipper loads per day

Tipper cycle time, min

Quantity hauled per day per tipper, MT

Number of tippers required,

requirement for disposal of overburden waste to the dump site.

The hard quartzite broken rock shall be transported from the mining faces with the help of
tippers having 10MT capacity.

Despatch to destination:

The transport of lumps and aggregates shall be done totally by public trucks.

The auxiliary equipment & facility required shall include:

Diesel tank (12000 litres capacity)
Explosive magazine (5 MT capacity)
Weigh-bridge

Water supply

Communication set

Light vehicle

Water sprinkler truck

FINAL REPORT
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CHAPTER EIGHT
WASTE DISPOSAL PLANNING

The important aspects to be considered in waste dump management are the selection of site

for dumping rejects from the mine. The waste dumpsite has been selected based on the
following criteria:

* Topography of the dump site

* Extent of the quartzite band

* Output of waste and final product from the mine
® Access road to the quarries

® Method of excavation and haulage

® Drainage system at the dumpsite

® Natural drainage system and perennial water flow
® Existing land use and vegetation cover

e Stability of the area

8.1 Method of overburden and waste dumping

The topography is moderately sloping in the proposed waste-dump site. The existing
excavators and fleet of tippers will be used for hauling and dumping of overburden and waste
to the dump site. The dumping will be done in horizontal layers and after each dumping layer
the dump will be compacted with heavy equipment.

8.2 Configuration of waste dump

The waste dump shall develop like terrace with side slope resting at the angle of repose. Every
after 10m high dump a terrace of width 3m shall be left to break the flow of rainwater and
debris due to erosion of dumps, and for the ease of reclamation.

The top soil shall not be stored separately as there does not exist any top soil. The sites for

waste dump are shown on the plans

N’TH E RUMPYARD

S M_'..'_‘J‘ -

SEQUENCE OF OVERBURDEN WASTE DISP/Q Cl
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CHAPTER NINE
MANPOWER DEPLOYMENT AND MINE MANAGEMENT
The NRDCL management has decided that the quarry operation shall be outsourced to
qualified and competent mining contractors for raising and despatch to the crushing plant. The
contractors shall be made to operate the quarry in line with plans as provided in this report.

The main manpower to be recruited for environment friendly and scientific quarry operation
include suitably qualified and experienced manager, foremen, supervisors and surveyor. The
Project Manager shall have either the degree in Mining Engineering or Diploma in mining with
practical field experience of at least three years. Other posts shall be held by the relevantly
certified and experienced personnel. The helpers and casual workers shall be initially unskilled
workers either employed in the regular payroll or on daily wage basis. The quarry shall be
monitored periodically by the Mining Section at the company headquarters in Thimphu.

Management & Supervision (Mines) Number

1 Project Manager 1

2 Mine Foreman (Certified and experienced) 2

3 Stores Incharge 1

4 Accountant 1

5 Office Assistant (Despatch/Time Office) Al

6 Security guards 3

7 Messenger 1

Environment Monitoring and Management

8 Environment Supervisor/Botanist 1

9 Helpers 3

Operators

10 | Blaster 1

11 | Excavator operator 1

12 | Drill operator 1

13 | Tipper Operator 2

14 | Mechanic 1

15 | Excavator helpers 1

16 | Blaster helper 1

17 | Drill helper 1

18 | Drivers 2

19 | Casual Workers (National), road maintenance crew 10
Quarry total 35

The NRDCL shall ensure that the qualification, expertise and quarrying experience of the
contractor shall be given due importance during the selection of the contractor. The selection
committee shall involve a senior official of Mining Division un e Department of Geology

A ;

=
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During the contractor selection process the NRDCL shall draw up a proper terms of reference
for the contractors. As the scale of operation is medium the NRDCL management shall also
ensure that the quarrying works is continuously supervised by a qualified and experienced
Project manager recruited by the contractor in order to operate the quarry in environmentally
friendly manner, as per the approved Final Mine Feasibility Study report and in accordance
with the terms and conditions of the environmental clearance issued by the National
Environment Commission. The NRDCL shall also depute the Quarry Manager with Degree or
Diploma in Mining Engineering from its side for effective monitoring of the quarrying works.
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CHAPTER TEN
CAPTIAL INVESTMENT

10.1 Summary of Project Cost:

L Sl. No. Details Amount (Nu)
Preliminary Expenses 532,000.00
2 Mine Development 739,000.00
3 Approach Road 500,000.00
4 Infrastructure 1,500,000.00
5 Machinery and Equipment 17,050,000.00
6 Ancillary 1,500,000.00
7 Working capital 3,182,000.00
TOTAL 24,278,000.00
Capital expenses excluding working capital = Nu. 21,096,000.00
Equity capital = Nu. 8,438,400.00

Long term Loan
Debt to Equity ratio

10.2 Break-up of Project Cost
10.2.1. Preliminary Expenses:

a. Geological survey and preparing geological report

Topographic mapping

= Nu. 12,657,600.00
= 3:2

~ Nu. 532,000.00
= Nu 50,000.00
= Nu 292,000.00

Physical testing of rock quality = Nu 10,000.00

b

&

d. Quarry design/plans  (Soft
e Miscellaneous expenses

10.2.2. Mine Development:

The costs that are incurred at the

ware cost up-loading) = Nu 150,000.00
= Nu 50,000.00

Nu. 739,000.00
quarry prior to start of actual quarry operation are

incorporated as the mine-development cost. This shall include jungle clearance,

overburden removal and disposal,

construction.

a) Jungle cutting and clearance, Area of 10500 m*
b) Overburden earth excavation and disposal,

|, barricade wall construction and diversion drain

Nu. 15,000
Nu. 500,000

¢) Construction of waste dump barricade gabion wall, 138 m long X 2m height X 1,5m

width, [height above ground = 1m
d) Construction of catch drains (garla
slabs, 30cm X 30 cm X 200m long,

10.2.3. Approach Road:
Construction of 0.605 km road to quarry top lnc}ddmg formatlon”c tting, wndemng,

drains,

NRDCL
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and below ground level= 1m] Nu. 200,000
nd drains) : Digging the trench and lining with stone
Nu 24,000
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10.2.4 Infrastructure cost:

NGANGSING STONE QUARRY, TSHELINGOR

Nu. 1,500,000

Offices spaces Nu 450,000.00
Stores Nu 150,000.00
Residential Nu 900,000.00
10.2.5. Mining Equipment
Sl. No. | Particulars No Rate (Nu) Cost (Nu)
1 Excavators 1 5,500,000 5,500,000
2 Tipper/Dumper 10 tonnes | 2 1,400,000 28,000,000
capacity
3 Wagon drill machine 1 5,500,000 5,500,000
4 Water Sprinkler tanker 1 1,500,000 1,500,000
5 Light Vehicle 1 650,000 650,000
6 Rock breaker 1 1,100,000 1,100,000
Total 17,050,000
10.2.6 Ancillary facilities
SI. No. Particulars Cost (Nu)
1 Explosive magazine 500,000
2 Water supply 450,000
3 Office, IT equipment & Furniture 100,000
4 Communication equipment 300,000
5 Fuel tank 150,000
Total 1,500,000

The capital cost for crusher and its accessories and infrastructure is excluded from this report.
The quarry will supply the raw material at the crushing plant site.

NRDCL
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CHAPTER ELEVEN
PRODUCTION COST

This is the operating cost of the quarry for production of stone boulders for supply to crushing

plant. It has been computed based on the scenario where the quarry is fully outsourced, with
periodic monitoring by the company officials.

The details of the annual operating costs are estimated below.

11.1 Salary and Wages:
The total monthly salary and wages are computed below-

Management & Supervision Number | Salary per head | Total salary per
(Nu) month (Nu)
Project Manager 1 25000 25000
2 Foreman/Supervisor (certificate | 2 15000 30000
+10 years experience) _
3 Stores In-charge 1 12000 12000
I 4 Accounts Officer/Accountant 1 12000 12000
5 Office  Assistant (Despatch/ | 1 7500 7500
I Time Office) |
6 Security guards 3 6000 18000 :
7 Messenger 1 5000 5000
I Environment Monitoring and Management
8 Environment Supervisor 1 15000 15000
I 9 | Helpers 3 4500 13500
Operators & helpers
10 | Excavator operators 1 9000 9000
I 11 | Excavator helpers 1 4500 4500 |
12 | Tipper operators 2 7500 15000
I 13 | Blaster 1 12000 12000
14 | Drill operator 1 10000 10000
I 15 | Drivers 2 6000 12000
16 | Mechanic 1 9000 9000
17 | Drill helper 1 5000 5000
I 18 | Blaster helper 1 5000 5000
(19 | Casual Workers 10 4500 45000
I : Total Manpower requirement | 35 264,500
Annual salary and wage = Nu. 3,174,000
' Allowances, overtime, incentives, travel, 45% =
Total salary & allowance for 1% year =
|
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11.2 Fuel and spares

Sl. Particulars N e e
o o | Total Fuel Fuel cost | Spare & | Total
) work /| consumed (Nu) Lub. Cost | monthly
month (Litres) (Nu) Cost (Nu)
1 E?(cavator 1 175 3,150 129,150 64,575 193,725
2 Tipper 2 1186 474 19,452 9,726 29,178
3 Wagon drill 1 125 2,500 102,500 76,875 179,375
4 Jeep Bolero 1 1000 167 6,833 3,417 10,250
5 Water Sprinkler 1 500 250 10,250 5,125 15,375
6 Rock Breaker 1 - - - - .
7 Drill rod 5 525 - - 60,000 60,000
8 Drill bit 5 525 - - 60,000 60,000
Total 6,541 268,185 | 159,718 547,903
Add 10% variation — contingency, per month 603,693.00
Total annual cost of fuel & spares 6,574,836.00

11.3  Repair and maintenance: Machines

This cost involves the repair and maintenance of different machinery and vehicles deployed in
the mine. Assuming that the equipment cost is Nu 17 million, the estimated repair and
maintenance cost per year is 0.035*17,000,000 ~ Nu 595,000.00

11.4 _ Repair and maintenance-Road:
For the initial 2 years the repair and maintenance of access road to the quarries has been

estimated at Nu 150,000 and increases progressively reaching Nu 500,000 on 10™" year.

11.5 Mineral levy:
The mineral levy will consist of royalty, mineral rent and surface rent. The calculations will be

as follows:
Levy type Rate Annual Amount (Nu)
Surface rent 640 19,689
Royalty 2.2 165,000
Mineral rent 0.55 41,250
TOTAL 225,939

116 Environment management and re-vegetation:
A sum of Nu 750,000 is proposed for carrying out progressive environment management and

revegetation of mined out areas and stabilised waste dumps on annual basis.

o £
/e

117 Environmental restoration fund:

An annual sum of Nu 500,000 shall be set aside as envénmental restoratian, bond as per

{
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reql-lirfament of regulations under Mines and Minerals Management Act 1995. This sum will be
deposited in the account for environmental restoration bond fund for the first 5 years of 10
years’ mining lease. In total Nu 2,500,000 shall be reserved for future mine reclamation and
closure within the lease period. This total amount has been calculated and is provided in
Volume lI- Environment Management Plan. The additional amount is not required.

11.8 Depreciation and amortisation:

The fixed assets procured or constructed by the company will be depreciated over a period of
5-10 years. ltem-wise and year-wise depreciation amount is provided in the Annexure 11.1.
The first year depreciation amount is Nu 3.261 million.

11.9 Overhead (administrative and general) & other costs:
The annual overhead on administrative and other miscellaneous overhead have been

estimated at Nu. 500,000. Thus, the annual overhead cost = Nu. 500,000

Sl. No | Explosive material Quantity Amount (Nu)

1 High explosive, Kg 2122 107,936.00

2 Ammonium Nitrate, Kg 14855 702,833.00

3 Detonators required per year, Nos 300 1,959.00

4 Detonating Cord, m 8370 67,937.00

5 Safety fuse required per year, metres 500 3,644.00

6 Fuel oil - 15,000.00
TOTAL (Annual) 899,309.00

11.10 Explosives

Summary
The cost per MT of stone from the quarry delivered at the crushing plant for a year 90%
capacity utilisation = Nu 293.60

= Nu 29.36

Profit, 10%
Sub-total landed (price) per MT at crushing plant = Nu 322.96
Cost per cubic feet of rock landed at C.P. Nu 12.92

Profit of 10% has been included to provide for profit of the contractor if the quarrying activity
is outsourced or as profit to the corporation. The material from the quarry shall be supplied to
the crushing plant. The financial analysis is carried out separately for the quarry considering it
to be operated as separate activity which supplies raw material to crushing plant at Nu 12.92
per cubic feet. The lumps shall be sold to the market at a rate of Nu 325 per metric tonne (Nu

3250 per truckload) with 10% margin of profit over the cost of production.

oo
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The cost of production of rock and delive
provided under Annexure 11.2. The uni
each unit cost % is also provided.

ry to the crushing plant at a distance of 600 metres is
t cost of production together with the proportion of
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CHAPTER 12
PROFITABILITY AND CASH FLOW

The profitability statement has been generated to assess the financial viability of the quarrying

project as a stand-alone Project. The statement has been prepared for 10 years operation.
From the attached Annexure 12.2, it can

year of operation. During 2012 (a*
minimum at 50%

The Loan and its r

be noticed that the venture is profitable from the 5"
year) the target production and sale is expected to be
of target capacity. The cash-flow statement is provided in Annexure 12.2.
€payment and the interest are computed in Annexure 12.3.

The summary of financial performance is as follows:

1. Internal Rate of Return

= 15.74%
2. Net present value = Nu 0.92 million
3. Returnon equity = 10.74%
4. Return on investment = 4.23%

NRocy Page 28 of 28
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Annexure 1.1
Perspective view of
quarry site
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MENT OF BHUTAN
MINISTRY Op WORKS & HUMAN SETTLEMENT

STANDARD & QUALITY CONTROL AUTHORITY MATERIAL TESTING & RESEARCH DIVISION
THIMPHUY: BHUTAN

Date: 6/01/2011

TEST RESULT

A. CLIENT/CUSTOMERS DET ILS;
1. Name of Client / Organization/Contr
2. - Name of works/project:
3. Location of works/project;
. SAMPLE DE H

actor:  National Resources Development Corporation Ltd.

. Sample type/No.: Aggregate
2. Source of sample:

Wamrong,Gyelposhing & Tshelingkhor '
3. Collected /Inspected /delivered by:

Client
4. Date collected/inspccted/dclivcrcd: 23/12/2010
C. TEST DETAILS:

1.Test conducted by: Yonten Dorji,Tandin Choden & Tashi Yuden
2.Date of field test:

13‘])' Tests type Results obtained | Specification as per IS codes

1 Los Angles Abrasion test

a)Tshelingkhor,P emagatsel 30.27% Refer Contract Specification
b)Wamrong, Trashigang 39.95%

1.97%
c)Gyelposhing,Mongar i

2 Aggregate Crushing |
Value(Aggregate)

; Refer Contract Specification
b)Wamrong,Trashigang 25.07%

ing,Mongar .
¢)Gyelposhing g FE—

3 Aggregates Impact Test

a)Tshelingkhor,Pemagatsel 16.8%

21.0% Refer Contract Specification
b)Wamrong, Trashigang

¢)Gyelposhing,Mongar 22.58%

|
l a)Tshelingkhor,Pemagatsel 21.16% |
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Cnsuring Quality Construction

ROYAL GOVERNMENT OF BHUTAN
MINISTRY OF WORKS & HUMAN SETTLEMENT

STANDARD & QUALITY CONTROL AUTHORITY MATERIAL TESTING & RESEARCH DIVISION
THIMPHU: BHUTAN

4 Water Absorption
a)Tshelingkhor,Pemagatsel 0.63%
Refer Contract Specification
b)Wamrong, Trashigang 0.68%
¢)Gyelposhing,Mongar 0.73%
5 Specific Gravity
i 2.84
A sheinghhpmbemapntel Refer Contract Specification
b)Wamrong,Trashigang 2.65
¢)Gyelposhing,Mongar 2.63

-

(T4sHi F;elden)

Juniop Engineer Exe. Engineer

L;'L LA

ThimPhu. Bhutan. Tel: +975-2-326843/325104; Telefax: 323712/327759; E-mail: stdunit@sqed zov.bt;
aaulab @<acd ocov bt: saca@druknet.net.bt; Website: http://www.sqca.gov.bt




BRAHMAPUTRA CONSULTANTS AND TECHNOCRATS

FATASIL AMBARI, GUWAHATI-781 025
(Regd. No.:RF/KM/143/514 of 1997-98)
94353-03112, 94355-52579 (M)

REF NO.: BCT/BHU/10-11/01 Date. 12/03/2011

To,
M.K. Pradhan,
Mining Specialist,

National Resource Development Corporatlon Ltd.,
Royal Government of Bhutan,
Thlmphu, Bhutan.

U PP

Sub:- Physical tests of stone sample.

Ref. Your Letter No. NRDCL/HQ/Prod/Min/2011/619 dt. 07/03/2011

With reference to the subject cited above, please find herewith the laboratory

Teats Results of Bitumen/ Emulsion/ Aggregate/Cement Physical /SOIL/ GSB/Bitumen/
ContentWBM/Strength Test! Cube Test/ Fe Steel /Mix Design of
Concrete/BMSDBC/WMM etc. sarn'ples as ask@ for your information and further
necessary action.
Sample tested 1) Los-Angeles Abrasmn Value =9 Nos

2) Aggregate Impact Value = 9 Nos.

3) Aggregate Crushing Value = 8 Nos.

4) Specific Gravity Test = 1 No.

T YT T T ——— i
TP TR
R —

For Mls Brahmaputra Consultants &

Te(;l:z;/?

Scientist /Director(Tech)

E
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DYAL GOVERNMENT OF BHUTAR

Report on light-gray/white quartzite occurrence (construction material)
at Tshelingkhor area, Dzongbay Geog under Pema-Gatshel Dzongkhag.

Veiwed to south and water fall
in Julv on south-eastern fl

Prepared: Kharka S. Ghalley (Sr.Geologist)
GLACIOLOGY DIVISION.
Edited: Ugyen Wangda (Head/Chief Geologist) GSB,

DEPARTMENT OF GEOLOGY AND MINES.”
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Conte»nt
Abstract

Acknowledgement
1.0: Introduction
1.1: Location and Accessibility
1.2: Climate and Vegetation:
1.3: Method and Objective:
2.0: Geology (regional)
2.1: Geology (Local)
2.2: Construction material.
3.0: Geo-Reserve Estimation
4.0: Conclusion

Plate 1

Location map of the light grey quartzite occurrence for stone quarry (construction
material) at Tshelingkhor area, Dzongbay Geog, Pema- Gatshel Dzongkhag,

Scale 1:50,000.
Plate Il
Geological, topo cum demarcation map of light-grey quartzite occurrence for stone

quarry (construction material) at Tshelingkhor, Dzongbay Geog, Pema-Gatshel
Dzongkhag.

I Scale 1:1000 (Contour interval 5 m).
l Plate III
Geo-cross sections along A'-A, B'-B and C'-C of the light-grey quartzite occurrence for

- stone AUty (construction material) at Tshelingkhor area, Dzongbay {#o0g, Fema
i ~— Gatshel Dzongkhag. P

Scale 1:1000.
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Abstract

Tshelingkhor stone quarry in the Ngangsing area Dzongbay Geog under Pema-Gatshel where
study conducted for stone quarry (construction material) falls within Lesser Himalayan sequence
(Low Grade Meta-Sediments belonging to Shumar-Daling-Group. The rocks eéxposed are
bedded quartzite with frequent interbandings of sericitic/schistose-phylitic partings. It is
thoroughly disturbed as a resuit lot of variation on foliation/strike bedding and dip angle.

The assignment was carried out on deposit work basis and field work initiated since last week of
June to July .2011 vides their letter no. NNRDCL/HQ/Prod/MIN/2/2010/317 of dated 2™
December 2010. Geological mapping in the surrounding area simultaneously the detail
topographical-survey were carried out on the scale of 1: 1000 with 5m contour interval covering
an area approximately 12.45 hectares exclusive of 10% of adjacent area in the proposed stone
quarry. The other field data finalization like compilation, correlation and interpretation works for
preparation final map, sections will be carried out in the final stage. '

The main litho units in the Shumar-Daling-Group are bedded quartzite, and variegated phyllite
calc quartzite with few basic and ultra-basic outcrops at certain locations. Because of intense
tectonic activities the top portion of the mapped area shows tension-cracks, voids caves along
ridge line, exhibiting complicated geo-structures (SK Roy 1978). '

The bedded (massive) gritty quartzite with numerous interbandings of variegated phyllite,
chloritic carbonaceous phyllite with- frequent secondary “intrusions. The over burden ratio
appears to be comparatively low with organic decayed/surface weathering.

The general attitude of rock shows strike ranging from N40d6 E--S40°W to N 65°E-S65°W and
dip amount ranging from 35° to 45° towards NW and NE direction. However, the area is
blanketed by moderately thick common soil (organic decayed) with few huge boulders
especially around the DP-8 and wide verities of sub-tropical vegetation.

Geo-reserve has been estimated approximately 1.64 million tones based on surface geo-field
data gathered from ground work using the geological cross sectional method.
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1.0; Introduction

‘ to open the stone quarry for construction purpose.
1.1: Location and Accessibility

The quartzite horizon studied for the purposed stone quarry falls under the Shumar-

Daling-Group of rock and which forms the part of Topo-sheet No 78 M/12 National Land
Commission with geographical coordinates:

North Latitude: 2892550—1031050
East Longitude: 2892800 --2893150

Construction material occurrence lies on roughly NS trending ridge line at 6km ahead of
Pema-Gatshel bifurcation stone point on the Trashigang--S/Jongkhar national highway.

Investigated area can be accessible from Ngangsing that lies on National Highway at 74
km stone point from Samdrupjongkhar, and the exact location of newly proposed stone
quarry connected by footpaths which bifurcate from:the: Ngangsing GREF camp located
on the national highway.

1.2: Climate and Vegetation:.

The area lies under sub-tropical mountainous’ climate, and that remains quite cold in
winter and humid damped summer with heavy ‘rain precipitation during pick summer.
The‘working site fall in the dense jungle covered area with wide varieties of vegetations
within the rain shaded zone.

The area being part of higher Himalayan region in the thick jungle covered and forms
the rain shaded zone it has very thick sub-tropical vegetation as a result forms the
comfortable home of wide varieties of wild animals and birds.

Objective and Method:
Main objective is to carry out detail geological and topography survey on scale 1’ 1000

Wherever the outcrop appears to be more promising or economically viable, and also to
determine the quality as well as the quantity of material available within the-demarc

area, and are considered for suitable raw materials for construction Puy 0ses.  Prior to-,

Proceed field, author collected the references  from DGM Library that's maps, old

V
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under Pema Gatshe| Dzongkhag.

In order to fing out geologic set-y
tracing the rock ty

1.3: Geomorphology,

Bhutan forms a part of higher Himalayas that's continuous chain of younger mountain

ranges of Eastern Himalayas. Landscape pattern mostly controlled by erosion activities,
drainage system and geo-structural phenomena including the frazzled litho succession.
The prominent ridges are frequently dissected by the geo-
as perennial river systems into deep gorges and valleys.

structural lineaments as well

2.0: Geology (Regional):

Bhutan has complicated stratigraphy caused by intense folding, faulting, thrusting, and
highly variable grade of metamorphism. The unfossiliferous rock formations have added
to the extreme difficulties to establishing in its normal geo-chronological order. The
stratigraphy succession are gradually grading from molassic sediments to high grade
migmatite gneiss, para-gneiss, garnet biotite schist and silliminite schist level and they
are not only difficult but impossible to interpret by normal field method (Jangpangi et al
1960-1963).

Thimphu Series:  Ortho and Para- gneisses Darjeeling Himalayas  Pre- Cambrian

» Thrust
Paro Series Marbles and Calc-silicate rocks, intruded

basic bodies (rock) and occasional peamatite. Pre- Cambrian
= Thrust

Shumar Series Gypsum- bearing phyllite and
Phyllitic slates, limestones, ~ Daling series  Pre- Cambrian
Flaggy & massive quartzites. /o

/[ 2F
--- Massive quartzites, interbended minor phyllitic and basic;éMs-—

X
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Samtse: Quartzite Unit

Phyl_!itic unit  Sericitic, chlorites phyliites with Daling Pre- Céhbﬁan to
Sericitic, chlorites phyliites with Daling Pre- Cambrian t§
Copper mineralizations, grey-phyllites, Daling older palaeozoic
calcite quartzites and basic sills.
| Thrust
Thick boulder beds of duiri, Blaini Krol-Tal Permo-
Buxa carb. Phyllites quartzites massive Series of Traissic

Dolomites and felspathic sandstones.  Kumaon

Thrust or Unconformaity
Phuentsholing Purple and green phyllites Purple Middle
Series quartzites, Conglomerates, Series Palaeozoic
Thick carbonaceous phyllites with Jaunsars
sills and dykes.
South

Gondawana sediments (sequence) has been
superimposed by boulder-slate, pebbly-phyllite and
gray-slatty horizon of Duiri Formation and that’s
sequentially followed by Daling-Shumar Group of
rocks like variegated colored phyllite dolomite
limestone and white felspathic quartzite sequences
With occasional conglomerate bands (A. Ganser
1983).

The best-exposed section of Shumar-Daling Sequence found along Shumar-KharunglLa
in Trashigang Dzongkhag (Dasgupta, 1994). North of this range the meta-sediment
represented as cyclic sequence that is frequently intercalated with quartzite, phyllite,

“Marble, limestone and calc-quartzite. Shumar allochthonous sediment has been stud@\\

eld session. AR
by several geologists in different times in their fi / AR \\
£
NS
O y
W i



--and express themselves, as Lower (Lesser) Higher

Annexure 3.1

,shumar-Daling-meta-sediment has been divided .
into seven members (bottom to top alphabetically
from member A to member G by (SK Roy 1978). In
general rock in this region is represented by an
alternating (almost cyclic) sequence of phyllite and
quartzite with thin but persistent bands of crystalline
limestone and occasional zone of highly
carbonaceous phyllite associated with chloritic-
phyllite and some lensoids of massive magnetite
laminae of pyrite (Roy1978). Frequent repetition of
litho units is common because of repeated folding
and faulting. The studied area for proposed stone
I e oy M quarry lies near
Ngangsing  which
may be the part of
Moshi-Nanung-

synform zone and
the synfomal geo-
structure roughly trending NS direction falls in the
vicinity of NE-SW trending thrusted contact (marked by
Earlier worker) between Shumar-Daling-Group of rock
and Buxa Group of rock. Shumar-Daling Group of rock
occur as an over-thrusted mass on Thungsing
Formation with zone of shattered and fractured quartz
slates marking the:thrust plane slightly further below the
Ngangsing area. Prominent regional: -geo-structure
marked as Tokarong-Brekha‘dragged:fault which has

e tiered and shifted the carbonate ‘sequence (dolomite)
from Norphung to Brekha area (SK Roy 1994). The composition, fabric, texture that
influence the physical and chemical behavior of the rock":s"a_nfi soils. These attributgs are

important in determining the shear strength, g Sy
permeability, susceptibility to chemical and physical :
weathering, which affects the stability of the area.

e

Higher Himalayan meta-sediments are made up of
various tectonic set-up along major geo-sections

(Greater) Himalayan sequence under three majgr
physiographic  sub-divisions and these tectonic
divisions are separated from each other by the low
angle fault/Thrust (B.S.Jangpangi 1983-84).
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2.1: Rocks of proposed quarry.

The main rocks in proposed stone quarry area,
dominantly bedded ash-grey to dirty-white quartzite
exhibiting fine to medium grained with few minor
intercalations of sericitic phyllite partings, quartz veins
are concentrated mainly in the phyllitic zone. The
original sedimentary characters of Shumar-Daling
meta-sediments ‘have been completely obliterated
because of the tectonic activities and frequent basic
and acid intrusions.

The bedded quartzite exhibits very hard and compact
in nature, occasionally thin laminations embedded.
Physical appearance of these outcrops to be streng
enough for use in local as well as civil engineering
structures. The rock strength, aggregate durability with
atmospheric condition, abrasive value of aggregates
and resistance to withstand longer period on atmospheric condition

The mineral assemblages in this horizon are esSentially of quartz, feldspar, biotite and
muscovite and show intense effect of shearing, faulting and folding. Quartzite band as
construction blocks (slabs) is basically determined by spacing of joint pattern within
each set and in soft rocks where deformation occurs independently and degree of jomt
has less importance than it normally has in hard rock, however: the tectonlc stress ¢
be more influential in the area, as the identified stone -quarry lies in the Vi inity

lineament zone along Neyra Ama valley (Roy & et.al.73-74). However there are
numerous other partings which is below the plottable size and'these minor laminations
represents as thin arrenaceous/arkosic layers |n the massive quartzite expressed the

orientation of foliation/bedding planes.

Besides-the regional and local geology, type of material with its susceptibility to ‘atmospheric
Wweathering, quality and quantity and economically workable rank of material has been taken into
account. A few photographs were taken during the investigation and these are attached for
ready reference with report. The general trend (attitudes) of rock shows strike N45°E-
S45°W to N65°E-S65°W with dip amount ranges from 25° to 40° towards NW direction.

However the rock in general shows quite brittle nature, some time gritty, exhlbltmg
ditty/ash-white colored quartzite with friable nature. The proposed stone quarry is
Partially blanketed by loose-boulder and rubble of various sizes with organic decayed
and wide verities of sub-tropical vegetations. The litho sequences e)eposed‘m\ he
identifieq stone quarry are highly susceptible on atmospheric weatherj g The structura
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discontinuities like shearing, joint fracture undulations and
wrapping are commonly observed on exposed outcrops.

Water spring location on S./eastern flank of NS
ridge line (DP-7) pick time discharge size seems
to be enough but how long it remains. Another
small well (water) without flow at (DP-1).

3.0: Construction material

The material of value that man extract from earth in order to
carry out their development activities are some of the
industrial rock and mineral. Rocks whether directly or
indirectly used in industrial purposes are in g
commercially term industrial rock and mineral, on
other hand rock which has high value and having
high weathering resistance or can withstand
prolong atmospheric condition that's considered
as deposit for construction material, thus they
have their own commercial rank in different
industries. Beside that for physical characteristic
of rock, the client has to conduct series of geo-
technical test to meet the required specification
for standardization of construction material
(aggregates). Usually the quality of material
depends on the individual project specification

published by user organization.The mining | B, _
engineer associated in the team to carry out re[ated |ssues I|ke mlnmg wabmty

instability of access road with related environmental impact posed by mining activities
and to demarcate the leasing area for stone quarry.The rock-outcrops are physically
checked on the spot to determine the material quality, and to assess total workable
material available in area with some effective recommendation on environment impact

posed by mining activities.
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Geological reserve

Tshelingkhor quartzite occurrence cov
cumulative thickness of hard stone ap
using the cross sectional method. Thre
strata sequentially from SE to NW. Th
distance on either side of section line.
may reduce depending upon mining bench-height.
assumed depending upon cliff (Qutcrop) on the slo
reserve. It is therefore, total extractable material fr
been estimated taking the average density of qua

Overburden (

given is based on surface geo-data interpretation only.

Reserve table (Geo-Section A'----A)

Annexure 3.1

ered-up the complete mapped area with
proximately 150m. Geo-reserve is estimated
@ geo-cross sections were drawn across geo-
e area of influence has been taken as half
including organic decayed) ratio
Depth persistence along dip is
pe (15 meters) to estimate geo-
om demarcated & leased area has
rtzite 2650kg/m. The reserve figure

SL | Geo/ Strike Thicknes | D/Persi | Sp.Gr | Metric tones
No | section Length | (m.) stence
1 | First(1) band | 150.00 |60.00 15.00 |2.65 357750
2 | 2™ (2)band 150.00 | 30.00 15.00 |2.65 178875
3 3% (3)band |[150.00 |40.00 15.00 |2.65 238500
4 [4" (4)band [150.00 |40.00 15.00 |2.65 238500
1013625
Reserve table (Geo-Section B’---B)
SL | G/section Strike/L | Thicknes | D/Pers. | Sp.Gr | Metric tones
1 | First(1) band | 130.50 |55.00 15.00 |2.65 284212.5
2.5
2 _[2™ (2)band | 130.00 |35.00 15.00 [2.65 180862.
3 |39 ((3)) band |130.00 |25.00 15.00 |2.65 129187.5
4 [4" (4)band [130.00 |[75.00 15.00 |[2.65 387562.5
981925.00 |
Reserve table (Geo-Section C’---C) .
SL | G/section Strike/L | Thicknes | D/Pers. | Sp.Gr | Metric tones
1 | 3rd(3) band 150.50 |25.00 15.00 |2.65 149062.5
59625
2 |2"2) band 150.00 [ 10.00 15.00 |2.65
3 |3" §3; band 150.00 | 30.00 15.00 [2.65 |178875
150.00 | 80.00 15.00 |2.65 477000
4 | 4th(4) band = T
Total geo-reserve figure without any deduction is 1957852.5 constructioQ’ mate
estimated from four geo-cross sections drawn across strata. s




Annexure 3.1

After_allowmg 15% deduction on fractures, void, other fluctuations including the safety
margin towards estimation-error, the extractable geo-reserve worked-out 1.64million
tones.lGeologicaI-reserve figure as mentioned in column is estimated based on surface
geological-data interpretation. No any sub-surface data incorporated; therefore author is
not responsible for any major variation that might occur during actual excavation.

5.0: Conclusion

Tshelingkhor-stone quarry Dzongbay located almost along the national highway can be
reached by a few hundred meters footpath to working site (Samdrupjongkhar
Trashigang highway) It is located four km ahead of Pema Gatshel road bifurcation point
based camp at Ngangsing (74 Km stone point) from Samdrupjongkhar.

Quartzite occurrence at Tshelingkhor-area physically appears to be strong enough for
local and as well as any other civil engineering works for construction purposes. The
quartzite posses’ high hardness/toughness/brittle types with compact in nature as a
result rock seems to be resistance to withstand longer enough duration on atmospheric
weathering.

The construction material produced from any stone quarry may contain variable amount
of unwanted materials (fines particles) which depends upon various reasons on source-
rock.

For the wider range of standard specification of building material, the rock/stone to be
tested series of geo-technical parameters to meet the required specification by the
consuming organization which depends upon type of civil engineering structures with
their own standard specifications.




B | Annexure 3.1

Location map of the light grey quartzite occurrence for stone quarry (construction
material) at Tshelingkhor area, Dzongbay (Geog, Pema-(3atshel Dzongknhag,
Scale 1:50,000.
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Annexure 3.1

Plate Il
Geo-cross sections along A'-A, B'-B and C'-C of lighl-gray quartzile occurrence for =- —=ne
quarry (construction material) at Tshelingkhor arca, Dzongbay Goog, Pema-Gats ~

e |

Dzongkhag o
Scale 11000

4109 |

! Light-gray, bedded quartzite.
Dark-gray quartzite with phyllite partings

i) Flaggy (phyllite) quartzite.
Arrenitic quartzite (flaggy nature).
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Annexure 6.2: AREA USED FOR YEARWISE QUARRY OPERATION

Year Area Excavation | Cumulative area
(m®) (m®)
1 3,367 3,367
2 2,551 5,918
3 1,971 7,889
4 1,934 9,823
5 2,374 12,197
10 5,264 17,461




Annexure 6.3: LEVELWISE OVERBURDEN EXCAVATION DISPOSAL

Year [ From (m To (m Overburden | Overburden |Loose Overburden
AMSL) AMSL) Volume Insitu | Volume Cumulative (m°)
(m®) Loose (m°)
DS 2440 2430 4,131.49 5370.94 5,370.94
1 2440 2420 4,511.71 5865.22 11,236.15
2 2420 2410 7,251.87 9427.42 20,663.58
3 2410 2400 5,488.33 7134.83 27,798.41
4 2400 2395 3,625.99 4713.79 32,512.19
S 2395 2385 6,856.97 8914.06 41,426.26
6 2385 2380 2,616.53 3401.49 44,827.74
7 2380 2380 0.00 0.00 44,827.74
8 2380 2385 2,272.03 2953.64 47,781.38
9 2375 2380 2,115.10 2749.63 50,531.01
10 2370 2375 1,689.10 2195.83 52,726.84
11 2365 2370 1,438.42 1869.95 54,596.79




Annexure 6.4: LEVELWISE OVERBURDEN DUMP FILL AREA AND VOLUME

From To Fill Volume | Fill Area | Cumulative Fill
(m3) (m?) Volume (m°)
2285 2290 218.83 43.77 218.83
2290 2295 2649.04 529.81 2867.87
2295 2300 8200.14 1640.03 11068.01
2300 2305 10755.38 2151.08 21823.39
2305 2310 11948.03 2389.61 33771.42
2310 2315 10009.36 2001.87 43780.79
2315 2320 9135.35 1827.07 52916.14
2320 2325 4263.93 852.79 57180.07
2325 2330 1957.15 391.43 59137.22
Total 59137.21 11827.46




Annexure 6.5

Index map of the proposed quarry site at Ngangsing in Tshelingor area,
Zobel Gewog, Pemagatshel Dzongkhag
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Annexure 6.6
(ITO V)

Drawings
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Annexure 6.7
(A TO M)

Cross-Sections
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ANNEXURE 11.1: DEPRECIATION & AMORTISATION STATEMENT

FIXED ASSETS TOTAL | DEPRECIATION DEPRECIATION AMOUNT (Nu) in different years
VALUE &
AMORTISATION — y
RATE % 201192 | 201213 | 201314 | 201415 | 201516 | z016-17 | 201718 | 209819 | 207920 | 2020.27 mnzduﬂm_,_/o
AWYAN §
Preliminary expenses 532,000 10,00% 53,200 53,200 53200]  53.200] 53,200 53,200 53,200 53,200 53,200 53,200 . 0
|
Snr -
Mine developmant 739,000 2000%| 147,800] 147,800| 147,800 147,800 147,800 0 0 0 0 0 BT M
Approach road 1,089,000 2000%|  217,800] 217.800] 217,800  217.800] 217,800 0 0 0 0 0 0
Infrastructure 775,000 20.00%| " 155,000]  155,000] 155,000  155,000] 155,000 0 0 0 0 0 0
Excavator 6,600,000 15.00%|  990000f 990,000 990,000  990,000]  990,000] 90,000 7,138,500 7738500 7138500 1,138,500 3,036,000
Compressor + drill 5,500,000 15.00%|  825.000f  825,000] 825,000 e25,000] 625,000 825000 948,750 848750 995350 548,750 2,530,000
Tippers 2,800,000 15.00% 420,000 420,000 420,000 420,000 420,000 420,000 483,000 483,000 483,000 483,000 1,288,000
Vehicles 2,150,000 15.00%| 3225001 322500 322500 322500] 022500 322500 370,878 370878 370573 370,875 989,000
Water supply 450,000 10.00% 45,000 45000]  45000]  45000] 45000 45,000 45,000 35,000 45,000 45,000 0
Fuel tank 150,000 15.00% 22,500 22500] 22,500 22,500 22,500 22,500 25875 25,875 25.875 25,875, 69,000
Magazine 500,000 10.00% 22,500 22500] 22,500  22,500] 22,500 22,500 22,500 22,500 22,500 22,500 0
Other ancillary equipments 200,000 10.00% 40000] 40,000 40,000]  40,000] 40,000 20,000 20,000 40,000, 40,000 20,000 0
TOTAL 21,665,000 3.261.300 3,261,300 3,261,300 3,261,300 3,261,300  2.740.700| 3.127.700| 3337700 3.127.700] 3,127,700 7,912,000
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ANNEXURE12.3: LOAN REPAYMENT SCHEDULE (in Ng 21,685,000

Term Loan 13,011,000 Total
Equity 8,674,000 —
Quarter | Principal Year Interest Repayment P"ncg:cl’ vear
start
1 13,011,000 390,330 325,275 12,685,723
2 12,685,725 380,572 325,275 12,360,45
3 12,360,450 370,814 325,275 12,035,175
4 12,035,175 361,055] - 325,275 11,709,900
5 11,709,900 351,297 325,275 11,384,625
6 11,384,625 341,539 325,275 11,059,350
7 11,059,350 331,781 325,275 10,734,075
8 10,734,075 322,022 325,275 10,408,800
9 10,408,800 312,264 325,275 10,083,525
10 10,083,525 302,506 325,275 9,758,250
11 9,758,250 292,748 325,275 9,432,975
12 9,432,975 282,989 325,275 9,107,700
13 9,107,700 273,231 325,275 8,782,425
14 8,782,425 263,473 325,275 8,457,150
15 8,457 150 253,715 325,275 8,131,875
16 8,131,875 243,956 325,275 7,806,600
17 7,806,600 234,198 325,275 7,481,325
18 7,481,325 224,440 325,275 7,156,050
19 7,156,050 214,682 325,275 6,830,775
20 6,830,775 204,923 325,275 6,505,500
21 6,505,500 195,165 325,275 6,180,225
22 6,180,225 185,407 325,275 5,854,950
23 5,854,950 175,649 325,275 5,529,675
24 5,529,675 165,890 325,275 5,204,400
25 5,204,400 156,132 325,275 4,879,125
26 4,879,125 146,374 325,275 4,553,850
27 4,553 850 136,616 325,275 4,228 575
28 4,228,575 126,857 325,275 3,903,300
29 3,903,300 117,099 325,275 3,578,025
30 3,578,025 107,341 325,275 3,252,750
31 3,252,750 97,583 325,275 2,927,475
32 2,927,475 87,824 325,275 2,602,200
33 2,602,200 78,066 325,275 2,276,925
34 2,276,925 68,308 325,275 1,951,650
35 1,951,650 58,550 325,275 1,626,375
36 1,626,375 48,791 325,275 1,301,100
37 1,301,100 39,033 325,275 975,825
38 975,825 29,275 325,275 650,550
39. 650,550 19,517 325,275 325,275
40 325,275 9,758 325,275 0
Working capital 3,238,928
Year Principal Year Interest Repayment Principal Year
start end L
1 2,429,196 315,795 2,429,196 Py
2 0 0 0 & 0k :
Salvage value at the end of 20 years 7,912,000
\ ':\.‘ N
\\kb‘:,1
NG7
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