GARHWAL MANDAL VIKAS NIGAM LTD.
74/1 RAJPUR ROAD, DEHRADUN

E-tail: Emvngstm]n;g@gmail.cnm Ph - 0135-2746817,2749308 Fax - 2746847
Ref- ||7 /Dus/Paach-01(2018-2020) Date ;EE,’ @] 2300
To.

The Director (1A-11},

Ministry of Environment, Forest & Climate Change,
Indira ParyavaranBhawan,

Lodhi Road, JorBagh,

New Delhi-110003

Sub: Regarding Environmental Clearance for River Yamuna Lot No. 23/1 Sand. Bajri&
Boulder Mining Project over an area of 30.035 ha at Village: Dumate, Tehsil: Vikasnagark
District: Dehradun, By GMVN Ltd, Uttarakhand

File No: J-11015/125/2013-1A-11 {M}

Ref:
1. Minutes Of Meeting of 33 meeting of the Reconstituted Expert Appraisal
Committee for Environmental Appralsal of Mining Projects (Non-Coal) held on
June 21-22, 2018,

2. MoEF&CC Letter dated 06.07.2013
3. MOM of 11th EAC Meeting held during November 27-28, 2019,

Dear Sir,

In compliance of the above referenced minutes of Meeting and ADS Letter Of MoEF&CC,
we are herewith submitting the ADS reply report along with the necessary annexures
for River Yamuna Lot No. 23/1 Sand, Bajri& Boulder Mining Project over an
area of 30.035 ha at Village: Dumate, Tehsil: Vikasnagar & Distnct:
Dehradun. By GMVN Ltd, Uttarakhand.

You are requested to kindly consider our project in Next Upcoming Agenda for
Environmental Clearance.

Thanking you.

Yours truly,

]/
(Iva Ashish Srivastav)
IAS

Managing Director
M/s GMVN Ltd.




Point-wise Query Reply of ADS/ Minutes of Expert Appraisal Committee (Non-Coal
Mining) agenda meeting held during 21-22 June, 2018 and MoEF&CC Letter dated
06.07.2018, and agenda meeting held during 27-28 November 2019 for River Yamuna, Lot
No. 23/1, Dehradun Uttarakhand by M/s Garhwal Mandal Vikas Nigam Ltd.

File No: J-11015/125/2013-1A-11 (M)
Proposal No-IA/UK/MIN/18535/2013

a) The Proponent should collect the baseline data in respect of initial level of the mining lease. For
this permanent bench marks (BM) needs to be established at prominent location preferably close
to mining leases in question and should have precisely known relationship to the level datum of
the area, typically mean sea level. The entire mining lease should be divided suitably in the grids
of 25 Meter x 25 Meters with the help of sections across the width of river and along the direction
of flow of the river. The levels (MSL & RL) of the corner point of each grid need to be recorded.
Each Grid should be suitably numbered for identification. PP should identity grids which will we
worked out and grids which will come under no mining zone i.e. safety barriers from the river
bank, safety barrier at lease boundary, restrictions as per condition of Lol/Mining Lease deed,
restriction as Mineral Concession Rule of the Concerned State, restrictions as per sustainable sand
mining management guidelines 2016 and restriction as per direction of any Court or NGT. The
PP should ascertain the level of the river bed with the help of sections drawn across the width of
the rivers and along the direction of flow of the river and based on this define the depth of mining
of each grid. The PP should provide a detailed map and table clearly showing the grid wise
material availability, dimension of grid, location of grid (latitude & longitude of the corner
points), level of grid (AMSL and RL), depth of mining in each grid, grids left under no mining
zone etc.

Reply:

e The collection of baseline data in respect of initial level of the mining lease has been done
and incorporated in Modified Mining Plan. Mine Plan is attached as Annexure 1

e The entire mining lease has been divided suitably in the grids of 25 Meter x 25 Meters with
the help of sections across the width of river and along the direction of flow of the river. All
the above points were considered and accordingly Surface Plan has been prepared and
attached as Annexure 2

o The levels (MSL & RL) of the corner point of each grid are recorded with Proper
Nomenclature and also segregating the grids which will be worked out and grids which will
come under no mining zone i.e. safety barriers from the river bank, safety barrier at lease
boundary, restrictions as per condition of Lol/Mining Lease deed, restriction as Mineral
Concession Rule of the Concerned State, restrictions as per sustainable sand mining
management guidelines 2016 and restriction as per direction of any Court or NGT. All above
Points are covered in the Grid Plan attached as Annexure 3A

e Section plans across the river and along the direction of the river has been prepared and based
on that the Depth of each grid has been recorded along with the grid wise material
availability, dimension of the grid , Location of the grid, Level of the grid, depth of mining in
each grid, and grid left over as no mining Zone has been calculated. Detailed grid Plan and its
calculations are attached as Annexure 3A and 3B



b) PP should suitably name each section line. Section Plan for both sections drawn across
the river and along the direction of the river needs to be submitted. Each Section should
have level on vertical axis and distance from the bank of river on horizontal axis. For the
section along the direction of the river the levels to be shown on vertical axis and distance
from upstream to downstream should be shown on horizontal axis.

Reply: The level of River bed has been recorded with the help of Section plan across the
river width (X sections) and along the river (L section) for both pre monsoon and Post
monsoon. Each section line has level on vertical axis and distance from river bank on
horizontal axis. the L Section is attached as Annexure 4A and X Sections is attached as
Annexure 4B .

¢) The PP should prepare the modified Mining Plan based on the above survey. The
information sought above needs to be a part of the mining plan. In the mining plan year
wise production plan should be prepared in three plates for each year. Plat-1 show the
mine working for the pre-monsoon period (1** Apr- 14™ June), Plate-2 should show the
status of the mine after the replenishment and no working should be proposed in this
period (15™ June-1* Oct) as the mining lease area needs to be left for the replenishment
of the river bed mineral and plat-3 show the mine working after replenishment of the
river bed i.e. post monsoon period (2™ Oct-31% March).

Reply: Survey has been conducted during Pre-Monsoon, Monsoon and Post Monsoon and
based on that quantum of mineral has been assessed.
e Plate-1 Showing the mine working for Pre monsoon (1% April — 15™ June), is attached
as Annexure SA
e Plate-2 should show the status of the mine after the replenishment, where No Mining
is Proposed in this period (15" June-1* Oct), is Attached As Annexure 5B
e Plat-3 show the mine working after replenishment of the river bed i.e. post monsoon
period (2™ Oct-31% March), is attached as Annexure 5C.

d) PP should specifically mention in the mining plan that in the subsequent scheme of
mining/review of mining plan, the year wise data pertaining to replenishment study (all
five years) shall be provided which include the level (AMSL & RL) of river bed recorded
before and after the monsoon, year wise replenishment quantity, all plan & sections of the
replenishment study for the past five years.

Reply: The year wise proposed production based on the quantum of replenishment has been
assessed and incorporated in Modified Mining Plan given on page 197-201. However,
GMVN Ltd. will provide year wise data pertaining to replenishment study (all five years),
which included the level (AMSL & RL) of river bed recorded before and after the monsoon,
year wise replenishment quantity, all plan & sections of the replenishment study for the past
five years.



e) The PP should also submit a kml file wherein the above-mentioned grid plans is
superimposed on the satellite imaginary.

Reply: KML file wherein the above-mentioned grid plans is superimposed on the satellite
imaginary is attached as Annexure 6.

f) PP should also submit an undertaking to the effect that each year after the replenishment
study the plan & section shall be submitted to concerned Department of Mining &
Geology of the State for verification and official record.

Reply: Undertaking regarding the same is attached as Annexure 7.

g) The methodology for conducting replenishment study needs to be mentioned in the
modified mining plan. PP should ensure that plan and section that will be submitted to
EAC should be in proper scale.

Reply: As suggested, the mining Plan has been revised based on the replenishment study.
The detailed methodology has also been enclosed as Appendix -6 in the Modified Mining
Plan. The same is attached as Annexure 1.

h) PP should ensure that relevant information as per ToR Conditions needs to be provided in
the EIA Report.

Reply: Complied, the revised EIA report has been prepared and attached as Annexure 8.

i) PP is having number of mining leases and Environment Policy needs to be revised to
address various Environmental Issues. The number of manpower to be engaged for
Environmental Monitoring Cell in not clear. PP should clearly mention the designation
and number of person to be engaged for Environment Monitoring Cell. The EMC will be
set up for this mine only or for all the mining lease of the GMVN in the area.

Reply: Revised Environment Policy and Environment Management Cell mentioning the
designation and number of persons has been prepared and attached as Annexure 9A & 9B.

j) The PP should clearly bring out the impact on environment due to cluster situation if any.
Air Quality modeling needs to be done in AERMOD software both for area and line
source.

Reply: Air Quality modeling using AERMOD software for both area and line source has
been done and attached as Annexure 10.

k) The transportation route needs to be clearly provided in the EIA Report with other details
such as width of road, length of road, type of road, impact due to transportation on the
vegetation on the both side of the road, frequency of maintenance of the road, amount
proposed for maintenance of the road, compensation to the land owners effected by
transportation of mineral etc.



Reply: The transportation route with details such as width of road, length of road, type of
road, impact due to transportation, frequency of maintenance of the road, amount proposed
for maintenance of the road has been incorporated in the EIA/EMP report. Kindly refer page
no. 99-102 of EIA Report attached as Annexure 8. An amount of Rs. 2.0 Lacs/annum has
been proposed for maintenance of roads and will be done on every six months interval.

1) Detailed occupational plan needs to be submitted with budget allocation. The Committee
was of the view that being handling the large number of mines the GMVN should set up

a dedicated cell for the occupational health surveillance.

Reply: Detailed occupational plan with budget allocation has been prepared and is attached
as Annexure 11.

m) The budget of EMP needs to be revised as the Environmental Monitoring cost is not
included in the EMP Budget.

Reply: The budget of EMP has been revised incorporating the Environmental Monitoring
cost given in the EIA/EMP report at page no. 143-144 of attached Annexure 8.

n) PP should submit a plan clearly mention the area that will be covered under plantation.

Reply: Green belt development plan has been prepared with budget and is attached as
Annexure 12.

0) Details of the instruction of Hon’ble High Court if any for the mining close to bridge.

Reply: There is a restriction of 1 km safety barrier of upstream and downstream side from
the bridge as per the High Court Order attached as Annexure 13. Mining is permitted only
after leaving 1 km safety barrier/zone from bridges.
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PLATES

PLATE-14

AT = = GEOREFERENCED CADASTRAL MAP (SCALE 1:4000)
iaiEd | OFOREFRENCED MAP WITH CONTOUR (SCALE 1:4000)
FLATES = GEOREFRENCED MAP WITH REFERENCE  POINT
(SCALE 1:4000)
PLATEA iy SATELLITE GEOREFERENCED MAP OF THE
PROPOSED LEASE AREA (SCALE 1:10,000)
SATES | SURVEY BASEMAP PROVIDED BY IIT ROORKEE
B- MINE PLANNING PLATES
PLATE-1 LOCATION PLAN
"PLATE-2 KEY PLAN
PLATE-3 SURFACE PLAN
PLATEA GEOLOGICAL SECTION PLAN
PLATE-S PIT POSITION AT THE END OF PRE-MONSOON PERIOD |
PLATE STATUS OF MINE AFTER mx.m;;ﬁ,m
PLATE-7 PIT POSITION AT THE END OF I
| PERIOD FIRST YEAR
II PLATE-8 WORKING PLAN qusgm
' PLATE-
PLATE-10
PLATE-11
PLATE-12
PLATE-13 |
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b MINE PLAN

pUCTORY NOTE-

: T.;E:;::Enr Intent (Lol) was granted/relensed vide letter No. 589/bhokhanice/ 200 2-
|3, Daied 13 January 2013 (Ann-1), in the favor of Garhwal Mandal Vikash Nigam
Led, 74/1- Rajpur Road, Dehradun, District- Dehradun, Unarakhand a5 per Pan-1. Point
wo. 02 of Urntarnkhand Mining Policy 2011, for extraction of Sand Bajn snd Boulder

(RBM), in a part of River Yamuna-Lot No. 23/1, Village- Dumate, Khasara No. 649 ka

Area- 30.035 Hectare,
|"'m|'u'r'-u.‘:| SAND. BAJRI AND BOULDERS MINE/Mining, in a p‘[gf“fh Dhancate

[ehsil- Vikashnagar, District- Dehradun, Uttarakhand, Applicant- Garbwal Mandal Vikash
Nigam Lid, 74/|-Rajpur Road, Dehradun, District- Dehradun, Uttarakhand is 2 ssall '8
category mine as per explanation furnished in MCDR, i.c. manual opencasi mine, not using
explosives. Mine Plan for proposed project under revised guidelines (MoEF) discomsed

here. in proceeding chapters,

VILLAGE | TEHSIL | DISTRICT | AREA

Vikashnagar nr EAALLE (Sand, B "'é‘lﬁ.'-'j"'.'-'_-f-;-i— 1
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I Name of the apphicant “ T Garhwal Mandal Vikash Nigam Lt
1.1
| 340 -Rajpur Road, Dehradun
Adddreas
! - Dehrudun
[ sttt
- Untarak hand
| S
= 248001
Pin Code
I 0135-27408%96, 2746817, 2749308
Phone
- L o Garhwal Mandal Vikash Nigam Lud
12 : Status of the apphicant (GVN). 1 & Guse: of U |

Enterprise.

— (RBM) Sand, Bajri and Boulder etc. The

13 Mineral(s) which  the applicant | . collected/extracted  from  the Il
proposed lease nrea shall be sold in the

| intends to mine

Perind for which the mining lease is
required or granted / renewed
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Dehrndun (U itarakhond ) 248001

Phine

D9412152105

Fax

Registration No,

ROP/DDN/ B 2009A- IBM
Mu Khi /RQPDDNO1/2016- State Govt,

Valid upe

JNOR2019
& TWI2/2020

L —

Name of the prospecting agency

The baseline data is collected from various
reponis, proponent, as well as detailed
prospecting of the area is carried out by the
RQP
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CHAPTER )
+ 0 PROJECT DESCRIPTION
1 NEEDOF THE PROJECT.
AU M ie. Sand, Bajrh and Boulder mre avallable everywhene sinl 18 belng ussd from
the G imemorial for wide applications ln our dolly e like Infrastruciune, biilding
highways, roads, townships, muoltiplexes, foundations of bulldings snd
ustrial units ete. nd is o intwgral part of development. Over the millennia, the
weathering effect, the flow of water ot high velocities in rivers and the pressuse of wider
fror the high mountainous reservolrs converted and pushed the hard ground undernesth
ete. which travelled os sediments with the flow, This sand gets deposited

omsiructm,

intor sand. gruvel
along the river course wherever conditions were favorable, In deep past this settled '

was not extracted in o quantity in which it s deposited, since due 1o less population the
requirement was nol enough. As a resull of continuous deposit of sand, bajri ete, the river

course continued changing by widening itself, eroding the fields and expanding. This

aaried resulting in floods, inundation and breaking thelr banks, causing devastation of
property and loss of life, There has been i severe impact on every aspect of the
environment. Thus there was a need for channelization of rivers for which extraction of

sand through mining was expedient. The haphazard mining of river bed material being
practiced for now long through unregulated, uncontrolled and illegal manner added almost

an imeversible damage to the environment, which became a cause of serious coneern,
Though sand is very important mineral source for development, its ﬂiﬂﬂa‘w |
scientific methods have also become u;unl];.r imperative. It is for this mﬂm

plan’ is being drawn so that all its as ¢ tuken care ﬂmmmg -
protecting the environment, remgrij

f ylo Tak ; .{._ s mmtw . ’

State Government !hr&ugh -

Ph“i“] h‘ﬁl“'“. M NS i |

community assets,
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(& | COMMITTEE
1= This has reference to the EC proposal of -

g avivammental benefits:

[ eerpiprilling roveT Chamme]

Py T of river hanks

peducing suhmergence of adjoimng agricultand lands doe o Nooding.
[Thv Il el spgracations of river level

[reentes en of crops being coltivated along the river hank.

A cheek on illegal ity eniving activity.

(3 PROJECT BACKGROUND

(1e | ener oof Intend (Lol) was granted vide letier No. 589%/bha.khaniee 2012-13, Duted

71 January 2013, 1o Garkwal Mandal Vikash Nigam Lid, Rajpur Road, Dehradun, as per
pari-1. Point No, 02 of Uttarakbhand Mining Policy 2011, for extraction of Sand, Bajari,
ionslders wic (RBM). from 2 pant of River Yamuna -Lot No. 231, village- Dumate,
i hearn No. 649 ka | Ares- 30,035 Hectare. Miining Plan for the project approved vide
letter No. 2214Mine Plan/ukhni/Dehradun2013-14, dated 02 March by Geology &
wming 1 net. Covernment of Uttarakhand, Department of Industries (Annx_3).
Fovironment Clarence (EC) proposal for the project was submitted to Ministry of
Fmvirgmenemt & Forest (MoEF), Proposal No: Wmllmm was
commdered by the Expert Appraisal Committee constituted by MoEF, in its 33" meeting,
held dunmg June 21-22, 2018 wherein the commitiee recommended various points, (Letter
N, J-nmmzsms-wnm}msmmm 1) as below-

N RECOMMENDATIONS

H.fnfiuhuﬂmm}ﬂmm_
| for mining of 2.8 LTPA of &
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“Tproposal and sought following requisite

R H—

= l- ~a) The propenent should collect the
haseline data in respect of initial

level of the mining lease. For this

| | permanent  bench  marks  (BM)
| | needs 1o be  established
| prominent  locution  preferably

| close to mining leases in question
and should have precisely known
| relationship to the level datum of
I ihe area, typically mean sea level,
The entire mining lease should be
divided suitably in the grids of 25
Meter = 25 Meters with the help

| of sections across the width of
river and along the directions of

| the flow of the river. The levels

of each grid need to be recorded.

(Y rids wineh
will come under no mini

safely

1 oul and

LRI

| ‘L"‘_E i

restriction  as

decd,

(MSL & RL) of the comer point

Each Grid should be suitably
numbered for identification. PP
should identify grids which wil3

Baseline Survey carried by TR, survey
Plate Annex. us plate No.l to 4, based an

IITR survey mining planning proposed,
mining plan plates annexed as Plate 1 1o

14, all discussed percussions
frecommendations mentioned in the text
part and Plates of the plan.
For the optimum utilization of the mineral
available in the lease area, mine working
has been planned and scientific layout has
been designed considering the following
paramelers:

" Mining operation proposed by
opencast manual method.

*  Maximum (proposed) Height/depth
of benches shall be kept 1.5m.
bcmbmahaﬂh:kentlﬁm-

ﬁsmmﬂmi

-
T S
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' gy Court or NGT. The PP should
asceriain the level of river bed
with the help of sections drawn
actods the width of the rivers and
along the direction of the fow of
the rver and based on this define
the depth of mining of each grid.
The PP should provide a detailed
map and table clearly showing the
prd-wise material  availability,
dimension of grid, location of grid

{lstitude & longitude of the corner
> points), level of grd (AMSL and
= RL}. depth of mining in each grid,

- grid left under no mining zone ¢ic,
; i  b) PP should suitably name each | Survey mnitdhyﬁk;iiuﬂmm
, section line. Section Plan for both mqmwmm@u
| sections _drawn scross the river | Al '

5 v A

| and alon nver |
needs 1o be  submitted. Each
section should have level on |ar
bank of river on horizontal axis.
ot i
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- ihe above survey, The information | been prepared by ROP, all recommended
L. yought above needs 1o be a pan of | plates been attached as- Mining Plate 5 1o

- the mining plan. [n_the mining | 13 & extractable minable reserve been
- ! plan_ year-wise production plan | maintained in Mining chapter of the report.
- should be prepared in three plates
- fog_goch year, Plate-1 show the
o mine working for the pre-monsoon
4 | period (17 APR=14" June), Plate-
" 1 should show the status of the
’ | mine alter the replenishment and
J | no working should be proposed in
' | | this peniod (15™ June-1" Oct) as

the mining lease area needs (o be
left for the replenishment of the
river bed mineral and  FPlate-3
show the mine working after
replenishment of the river bed i.e.
post monsoon period (2™ Oct-31*
March)
d) PP should specifically mention in | Survey & Replenishment study mini—_'ﬁj
the mining plan that in  the 11'1’R, on 'd:ﬁ- hmquwhl
i L scheme of . el e s ' '-
mining/review of mining plan, the | ), (replenishment report su " itted
vearviie. i it A .
replenishment  study  (all  five
years) shall be P!m'ldﬁ whﬂh
m:hn:l:lhﬂl :
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since the variation of river morphology md—|
lis characteristics should be studied for
longer duration, with & minimum of three
consecitive years' study. Then only river bed
muterial (REM) deposition behavior of that
particular stretch of the fiver can be
ascertalned. Carrying capacity of the river
increases after controlled mining, since the
orcrss section of the river increases due to
mining. Sediment carrying capacity reflects |
the aceount of entrainment and transportation
by the flow under the certin boundary
condition. It is @ comprehensive index |
of flow under the conditions of equilibrium
of seouring and deposition (Yu, et al., 2001;
Milhous, 2005; Yang, et al, 2007: Wang,
2007 and Ni et al., 2014). In order to increase
the cross-section of river, either horizontal or
vertical expansion can be exercised. m
of river cross-section in horizontal direction
is not advisable, since it may % $|
breaching ﬂmmm nwill |
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GG s,

will enhance the carrying capacity of the

river and the rate of deposition of RBM will

also increase. The similar studies may be
carried oul in subsequent years to asceriain
the impact of increase in river cross-section
by controlled mining. Also, it has been
ohserved that mining has not been camied ot
in the present mining lot in last years,
therefore the river bed level is already quiie
high, thus it might have reached the
saturation of deposition. Therefore, the rate
of deposition of material will increase if the
river bed is lowered by controlled mining. It
is in line with the law of sediment transport

in the natural streams. As a consequence of
controlled mining in the designated lots of
the river, low elevation channels are created,

ich have got the tendency to get filled first
with sediment flow in the monsoon time. In-
ﬂmahunmu["ﬂwi Ihnﬂminlm

Scanned by CamScanner



—T =T of the same river section peraining to pre
| | 2013 (pre-Mood) and post flood time have
| | heen taken, The river bank lines for both the

images have been digitized and overlaid on

i
| the satellite image to get an idea of the width
| af river i that year. [t has been observed that

| river width has increased at several locations.
o) The primary reason for the same may be the
excessive RBM brought along with the 2013
| flood water and the subsequent monsoon
- | flows. Tt is evident that, if sufficient depth of
river cross-section is not available, the RBM
- | will have the tendency to get deposited
~ towards the river banks. which sometimes
| | may cause breaching of river banks, ie.
’ increased [ood threat for the neighboring
. areas.
4 - By increasing the depth of river through
controlled mining, the river flow as well as
| the deposition of RBM will be more |
regularized and will stabilize the river |
| morphology.  Hence it is wm m |
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(Ref. TR survey report)
Annex.

The PP should also submit a KML
file wherein the above-mentioned
grid plans is superimposed on the

satellite imagiary.

Part of GMVNL/EM consultant

--ﬁ_FTr_Epuld also  submit an

undertaking to the effect that each
vear after the replenishment study
the plan & section shall be
submitted concerned

Department of Geology & Mining

to

of the state for verification and

official record.

Part of GMVYNL/EM consultant of GMVN

The methodology for conducting
replenishment study needs to be
mentioned in the modified mining
plan. PP should ensure that plan
and section that will be submitted
to EAC should be in proper scale.

Survey & Replenishment study carried by
IITR. methodology for replenishment study
discussed in page No. 21, Chapeter-5 under
sub-point 541  Methodology  for
Replenishment; all Survey Plates 1 to 5 &
Mining Plates 1 to 14 are annexed with

h)

PP should ensure that relevant
information as per ToR Conditions

Part of EM consultant, not a par
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" Momitoring Cell, The EMLC will be R T T "\
ot up for this mine only o for all
the mining lease of the GMYN in

e sy

the arci
J =T “The PP should clearly bring out | Parl of EM consultant, not o g of rining
g the impact on enviromment due o | plan,

| cluster  situation.  Air Quality
modeling needs w0 be done in
vermode software both for arca
and lime sounce.

— ) The transpartation route needs to | Part of EM consultant, not a part of mining

be clearly provided in the EIA | plan.
Report with other details such as
width of road, length of road, type
of road, impact due o
transportation on the vegetation on
the both side of the road,
frequency of maintenance of the
roasd. amount proposed for

maintenance of the road,

compensation to the land owners

| effected by transportation of
mineral ec. _

) Detailed mpauuml plﬂﬂ meﬂs
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" Muonitoring cost is not included in
'l e EMP Budget,

|-——‘|___ﬂ—_}_ﬁ’ should submit a plan clearly | Part of EM consultant, not a part of mining
| mention the area that will be | plan.

| ;;mrcr:d under ]Jlﬂl]tﬂliun_

- —-!-—_{T],T}Eum of the instruction of
| | Hon bel High Coun if any for the

I | mining close o the bridge, point coordinate is-
| 3073124, 81",
| 77°54'52.48"E.
| | -Distance from nearest Downstream Bridge
is- about 710 m (Vikashnagar-Barkot Road

| Bridge, NH-123), location point coordinate

-Distance from nearest Upstream Bridge is-
about 6 km (Rajbala Road Bridge), location

| 30°30'34.86"N,
, 77°49'49.17"E.

On the basis of above MoEF recommendations for this project (Letter no. J-

11015/125/2013-1A-11 (M), Dated 6 July 2018); mining plan is being revised here, as

per Environment Clearance (EC) proposal already been submitted at MGoEF level.
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CHAVTER-S

4.0 LOCAT JON, GENERAL AND ACCESSIBILITY

4.1

LOCATION
. - = 1

| ia) Details of Area | oscation Map is sttached as Plate No. 1 |

I”” | I Msirict and Stste Debwadun, |ntarskdhand |
G Tehsil V ihashrsgonr

;;d, | : Village [uarnate

| s i

ic) Khasra No/ Plot NoJ Block | Khasara No. 649 ka

Kange /
iy Felling Senies ¢ic. None
: .
(g) Area ( bectares) 30,035 Ha

|;hg Whether the area is in forest | No, area does pot fall under forest area
{please specify whether
protected, reserved etc.)
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GENERAL "T

- 4.1

. iy | Mineral proposed o mine Sand, ajrl and Boulder ete

: Letter of Intent was granted for proposed

. (k) Period of mming |ense mining upio lve (3) years

Lol attached ns Annexure 1,
. i) 1 Cn ll:[illr'r' of land use Revemie lund {Mon forest land ) 1
- i) I Iuntmn Hml-u.': ol River Bed A6 10 4865 m For = _l
431 ABOUT THE MSTRICT: Disteiet Dehradun s situsted in NW comer of

] 1] i}
Untarnkhand state and extends Trom N Litiade 29 58 0 31 02° 30" and E Longiude 77

4 45" 1o 'i'ﬂ“ 18 307, It falls in Survey of India Toposheets Nos, S3E, F, G, J and K. The
Jistrict is bounded by Uttarkashi digtriet on the north, Tebrl Garhwal and Faurd Garhwal
districts on the east and Saharnpur district (UP) on the south, s western boundary adjoins
Sirmour district of Himachal Pradesh separated by Rivers Tong and Yamuna,

The total arca of Dehradun district is 3088 km 2w.ril.h an average altitude of 640 m above

MSL, The district comprises of six tehsils, namely Dehradun, Chakrata, Vikasnagar, Kalsi,

Tiuni and Rishikesh. Further, it is divided into six developmental blocks, viz: Chakmta,

Kalsi, Vikasnagar, Sahaspur, Raipur and Doiwala. There nre seventeen towns and 764
villages in this district,

44 ACCESSIBILITY TO THE PROPOSED LEASE AREA- The proposed lease
arca is a part of & village- Dumet, district- Dehradun, Ultarakhand, 'ﬂlll"m is
approachable through vin Vikashnagar-Barkot Route (NH-123), The proposed se is
connected to NH-123 through o non-demgarm Mnmm mﬂmmmm
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earest hank facility | Kalsi, about 500m i ]
Nr;;-c;f Public Health Centre (PHC) Keanlsi, about S00m

Nearest Community Health Centre Vikashnagar, about 700 m
{CHC IS, Hospital

' '.,,r.;m}ﬂ;' Primary School Dumet, about 500 m

Nearest High SchoolIntermediate Collage | Vikashnagar, 700 m

| Neares l_l'lEErE':EF{'-lﬁ.t Degree Collage | Dehradun, about 26 kms
“wearest Vocational Educational Center/ITI | Dehradun, about 26 kms
' Nearest Small market Kalsi, about S00m l
Nearest Major market Vikashnagar, about 700 m I

4.5 ABOUT THE PROPOSED LEASE AREA- Letter of Intent (Lol) for RBM mining
was granted via letter No. 58%/bhu.khani.ee/2012-13, Dated 23 January 2013, in the a
part of village- Dumate, tehsil- Vikashnagar, District- Dehradun, Some of the important
facts about the proposed lease area, as per mining policy, are given as below:-

* Leasc arca falls near about first half of the river bed i.e. river bed of the Yamuna &
all Pillar Coordinates of the lease area are mentioned in page no.13 of this mine plan
report & joint demarcation report (Annexure No.4)

« Distance from Upstream Bridge is- about 6 km (Rajbala Road Bridge), locati
pni.nt coordinate is- 30°31"24.81"N -?T“H'SI.H“E

1. Quantity of minak .' ¥l
mﬂﬂ:ﬂdmfmiﬂng '
2 Dtmiphmﬂ‘ tr

3. DGTE

Scanned by CamScanner



of same shall be attached with the mining plan (described/classified on joint

dgm|rl:'lﬂlill'l report), ns helow-
" §r. | Khasra Nao, Status of Land | Total Area |  Area Utilized for
(Ha.) Mining (Ha.)
= 649 ka. Revenue 30.035 30,035
il e 30.035 30.035

plates 1 to 4).

4.6 Georeferencing- means that the intermal coordinate system of a map urﬂtdphnh
image can be related 1o a ground system of geographic coordinates. The relevant coordinate

Satellite map (scale 1:10000) of Public place, nearest bridges that fall in 100m
circumference of lease area shall be mentioned (Annex. Survey Plate4).

Both bank of the niver should be mentioned in satellite map, and marked mineable
area clearly mentioned afier leaving the specific distance from the river banks,
Satellite map shall be attached with the mining plan (Annex. survey plates 1 to 4),
7. All DGPS Pillar coordinates of the proposed Mining lease area shall be mentioned
on map {in term of larger mining lease area the DGPS point coordinates shall be |
ken/given at ever 100m interval (Annex. Geo referenced map, Annex. Survey
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very essential information may be contained in data o images that were produced
o different point of fime. It may be desired either o combine or compare this data
with that currently available, The latter can be used 1o analyze the changes in the

features under study over a period of time.
I Terent maps may use different projection systema, Georeferencing tools contain

muthods 10 combine and overlny these maps with minimum distortion,
1 georelerencing methods, datn obtained from surveying tools Tike total stations
nay he given o point of reference from topographic maps already available,

It may be required 10 establish the relationship between social survey results which
have been coded with postal codes or street addresses and other geographic areas
quch as census zones or other areas used in public administration or service

p]:m T,

?::Ll:"::l various GIS tools available that can transform image data to some geographic
control  framework, like the commercial ArcMap, PCI Geomatica, TNTmips
(Micralmages.Ing) or ERDAS Imagine, One can georeference & set of points, lines,
polvgons, images, or 31 structures. For instance, a GPS device will record latitude and
longitude coordinates for a given point of interest, effectively georeferencing this point. A
peorelerence must be a unique identifier. In other words, there must be ﬂlﬂfﬂﬂl}m
for which o peoreference acts as the reference, Images may be encoded using special Qﬁ
file formats or be accompanied by a world file. To georeference an image, one first nee:
establish control points, input the known geographic mm&“ i
choose the coordinate system and other projection mm
Residuals are the difference between the actual coordinates of 1
coordinates predicted by the geographic model
provide a method of determintigghe havphal :

In situations where datg f
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membership of census, administrative, clecioral and other geographical aress. In this case,
he directory also provides dates of creation and deletion, address counts and an Ordnance
qurvey grid reference for each posicode, allowing it to be mapped directly. Such gazetieer
files suppoTl mMAany web-based mapping systems which will place a symbol on 3 map or
undertaken analvsi¢ such as route-finding. on the hasis of postal codes, addresses or place

Lames inpat b the user.
¢ adastral Maps- Cadastre is a technical . .

and ownership (or other basis for use or cocupancy) of land. Stricily speaking. a cadastre is

, record of areas and values of land and of landholders that originally was compiled for
purpases of taxation. In many countries there is, however. no longer any land tax and in

4 practice the cadastre serves two other equally important purposes. It provides & ready

, means of precise description and identification of particular pieces of land and tacis as a
continuous record of rights in land. A modern cadastre normally consists of a series of
Jarpe-scale maps or plans. and corresponding registers. Both the plans and the registers may
he stored in computers, as discussed in the chapter “computenization of maps and registers™.
The present chapter deals with the essential features of cadastral maps with paricular
reference 10 the form they take when drawn on paper or displaved on a computer screen.
While the survey of an individual parcel of land has in some countries resulied in a
~¢cadasiral map™ for that plot of land and may have been unconnected to any adjoiming land
parcels. the true cadastral map covers all parcels mthmmmmﬂtﬂmnnﬂddﬁﬁ.h

TvwTTrr ryrrm
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are stored 8 computer, they may be drawn at almost any scale and this can give an
peession of greater aceuracy than the quality of the survey data may warrant.

ki

pitferentinl Global Positioning Systems (DGPS) are enhancements to the Global
pasiioning System (GPS) which provide improved location aceuracy, in the range of
operations of cach system, from the | S-meter nominal GPS accuracy to about 10 em in case
of the best implementations,  Each DGPS uses a network of fixed ground-based reference
cations 1o broadeast the difference between the positions indicaied by the GPS satellite
vstem and known Nxed rl-nsit.{nna, These stations broadenst the difference between the
”.I‘:“wmd catellite pseudoranges and actual (internally computed) pseudoranges, ﬂd
receiver stations may correct their pseudoranges by the same amount. The digital correction
signal is typically broadeast locally over ground -based transmitters of shorter range.
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CHAPTER-5

50 GEOLOGY & EXPLORATION
5.1 GEOLOGY- Greologically, The area falls in the Intermountain Doan Valley and is

underlain by recent 1o sub recent Doon Gravels, which lie over the Upper Siwalik
ediments. The Doon gravels have been broadly divided in older Doon Gravels and
counger Doon Gravels, The older Doon Gravel consists of panly of crushed Upper Siwalik
; oibles, Angutar Pebbles of Quartzites, Slates and Shales from the Nagthat, Chandpur and
[al formanions and Limestone Pebbles from Krol limestone alternating with clay beds,

[he younger Doon Gravels rest unconformably over the older Doon gravels in the northem
par. The disconformable relationship gradually disappears in the southern part. The
vounger Doon gravels are characterized by very large boulders in the alluvial fans and
debeis Mow deposits and consist of moderately sorted mixture of clay, sand, gravels and
houlders. The sandy and gravelly units are separated from each other by clay beds, The
thickness of these units varies from place to place and also may be traced laterally.

Proposed mining area belongs to a Fluvial Deposit, geologically Recent Deposit,

camed by River Yamuna.
5.2 EXPLORATION

Adequate amount of sand, bajri and boulder in reserve is wmlaﬂ#fqr m

demand. Moreover mining will be carried out by bﬂlchmmﬂmmﬁnﬁwﬂnﬂhml!M
area 15 annually replenishable (Replenishment study carried by ITTR).

33 ESTIMATION EF 1 “RVE

The method of cross sed

boundary, proven and i
Ler cross section for dete
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: g gt WD Doudis f fibierrs il amal excavator & frmsport 1o open mirket &

- cralied B PR gRirsment O the fessibility study, economics viahility of deposit
popie Bonh il & DM 1 econinmie viable, therefore eeoniomic axis has been

h cosnalilered an sl

> Poinsiiiliny Stwtus (F40)s Feantbifity study has been carred ou & s considencd 1o

k b ol Btktis A Tennibillty study provides o preliminary assessment with a

9 vl ol vontidenee ws conipared (o it of feasibility study. It has been revealed that

< captation ol R i fensible & Feommie viable & feasibility axis under UNFC

h

-

-

-

]

LI

conche Dt b it diredd w11,

Cornloglenl Axbsr The exponure of WM s seen in the entire streteh & thickness of
1 varben 2500 10 Y0m, Therefore geological axis has been considered as G-1,

b order do ealeulite the mincable reserve the geological map on the 1:1000 seale
wein preared ad main Hiho units were marked on the plan o know the surface
spread ol ench unit, The different constituents of the deposits such as sand, bajri,
Boilider aned misture of clay, soil, sili, based on sized classification were considered
for the reserve caledlation. Although it is not possible to mark these units separately
an the geological map, ns such three pits of 1x1x] meters were got dug in the
mincable lease area ind material so excavated was separated into different size and
their percentage was worked oul, This percentage was taken into account during
cilculution of the reserve, The cumulative result of the test mmﬁmhﬂ
fllowing Table no 1, '

Tuble No. 1. Classification of Mineral Constituents avails

St Ni,
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» 3 Ared ol every Cross sedtion hiss boen laken, Por example, if the aten of erose
b covtion AA" B8 X" i aren of PR e Y then average of both ealeulaling
- e reserve (he, (XY V2,

. v Dystenee between the tw sections has been multiplied with the average ses of
» fhe e setions wo get the total volume, B [(X0¥ 2] 2 Distance botwesn A-
-

.

]

AT Y

e overall peological reserves have been estimuled through geologioal cross section
inerhodd. The anta of each section line by caleulated, The section aren is multipliod by fhe
ke nfluence 1o get the volume, The target geological reserve clossified in 1o fhree
capenrics e Proved reserve, Probable reserve & possible reserve. In this project the
sovi] reserve assessed a5 Im depth & further 2m ns probable reserve wherens Im
edered as possible reserve, Out of total volume the 90% considered as the recoverable

eserve & 2.2 bulk density.

Table No, 2, Reserve Estimation (Proved Reserve)

Cross- Sectional Aren Strike Yolume Quantity
section Line (m’) influence (m) (m") (MT)
-1 BEIE 150 137250 -
: 200 181200

200
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_ 04 200 1 20800 TH%ise |
vy 0 200 120000 137600 '
i3 596 200 119200 Débie |
b’ 00 140 Tooon | 17200
TOTAL = l‘i.ﬁipﬁ TR |
 Table No, 4. Reserve Estimation (Fossible Heserve )
Cruss-Section sectional Ares Sirike Volume (Juantiry
Line (m’) influence (m) (m") (MT)
. | 308 150 45750 WSES
33 | 302 . 200 HO400 119592
=2 302 200 60400 119592
34 100 200 G000 | 1RO
%5 298 200) 59600 | 15008
66" 300 150 45000 £9100
TOTAL - 13150 655677

'ill Geological Reserves: The summarized category-wise geological reserve estimated by

Tlhhl’in. 5
. Mineral Reserve Code
Prived Reserve 111
Tz ""_ —

. 'm*'r' 5 ¥ calculsted 28 veferred |

i -

n -'.ll
TR 1 Decab

g
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’ oy MINE REPLENISHMENT
e heen nssessed tht proposed minimg ared/ mineval picking aroa generally gets (looded

It has
jringt monsoa senson o pets completely replenished. However, The Depanment of
!

{(enlings & Mining may mionlior ihe replenishment within the lease wes snd specilic
It

4 sospamltaon oF study Le. replenighment studles may be oomducied whenever reguired,

5,0 METHE MOLOGY FOR REPLENISHMENT NTUDY . Beveral flald visits 1o the

e sevtion hivve been corried ool by IFT Boorkes team members (few visin

. PN I Ve
clnee
GV N officials and Patward of the coneerned miming b} in the months of July 1o

" =
with the
nlg Tor collecting the reconnuilssance data, mets diata of the ground locations

- Octpber J
- including the revenue (Shajra) miaps with Khisra nimbers ind then the surveying work in

he pre and pOSL MONSOON SEasON.

v The reconnaissance survey data also helped In declding the selection of control

y siations and the work sirategy 1o be adopted for mapping In order 1o restrict the errors. Few

J K hasra numbers and their respective locations (as per the information given by the Parwan
o _ State revenue official) have been collected using GPS (Global Positioning System).
However, since no writlen record of the spatial location of the Khasma numbers were
availahle alongwith the ground coordinmtes as well as the ground identifiers for the land
marks of geographic locations are not available on the revenue mips, the accuracy of this
work is restricted by the accuracy of information provided by the Suie revenue officials of
the concemed river-sections, This information has been used lor geareferencing the M
maps. This step has helped in understanding the ground location as well as for
dissemination of information regarding the mining lot vis-d-vis its surrounding area. The
eeorclerenced Shajra map of the lot no. 23/1 of Yamuna river section at M!'- been
given in figure 3. For better interpretability the satellite image of the concerned river

section has been shown in the inhotowtn,

e " o |

-

have been used for carfyjng uple Jurveg. BYSte\starting the survey work, a number of
eround control points v bé hed of cabh site. It “m mﬂmm ;r "
ch Mark o consrario bkt sl 4 ppeoprio

 ERNT
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cipce the Survey of India reference BM is at more than | km distance from the river-
,.‘.L-li.nn.-: in Tons and Yamuna, the BMs fuor the river-sections have been established using
odetie GPS in the relative point positioning mode (DGPS).

Complele survey measurements were taken by Electronie Total Station. The work

was staried from the permanent bench mark locations in the form of concrete pillurs, which

(e

were constructed specifically for providing control points of the current survey work. Since

here are very less possible peographic landmarks available a1 or near the river sections,

hese pillars would be very useful, if the reference is required for the survey work to be

carried out in subsequent years for continuous menitoring of the morphological behavior of

ihe river-sections o well as for river replenishiment studies.

he survey work for the river sections has been carried out for the entire width of
e river from lefl bank 1o right bank, since the location of mining lot can he more
cificiently demarcated if the ground elevation values of entire width-points are available. In
this mining lot, the reference pillar (used as survey control point) is situated on the left bank
of the river on the upstream side near the spur adjoining the meeting point of Yamuna river
with @ small drainage coming from Katapatthar arca, This reference pillar as well as few
| BM s have been used as reference for this mining lot.

I'he Total Station is a modern survey device and a total survey solution, which is a
combination of ‘theodolite’ for measuring the horizontal and vertical angles: “level’ for
measuring the elevation difference between two or more ground locations; and “EDM™
(Flectronic Distance Measuring Device) for measuring the slope distance by electr
magnelic radiations and computing the horizontal and vertical distance on that basis.

Total Station survey for a river section has been started ﬁm ﬂfemm

point (concrete pillar constructed for this ;Il.’irpﬂm}. Eﬂkvﬁﬂ]ﬂ: h&m% %

control point and then f ighis-ase._taken for different locati 1 i i
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shereione the ol Tvalion stahions are ot less distance only. The instrument has been kept
-'|I|1|11\||'1.'t-«']:" i the center of the river and the observations tawards the river banks have
bty cariod out I'tis has helped 1o keep all the ETS survey-sightings at approx. 100-250 m
JisEanee [t puay be noted that while the ETS instrument used in the survey work is capahle
of aking observations upte 4 ki in Prism mode, This ensures that the sighting distance has
heen kel less o enhance the observation-accuracy. The observational points for e
— fealures ¢ temple, important buildings, river spur locations are also taken. The
vand survey has been carried out in the pre-monsoon period and then has been repeated in
ot mronsoon period, The pre-monsoon survey has been carried out in the months of July/
-'I.ul:ﬂ“l 1%, while post-monsoon survey has been conducted in the month of October
2018, The survey observabions of both the periods have been compared and evaluated. The
gitterent of levels for the same location of the mining lot, in pre and post-monsoon period
has been observed in the mnge of 0,048 m to 0,92 m. These values will act as the basis of
the replenishment study of the river for the concerned mining lot.

For the Yamuna river sections. the survey work has been carried out independently,
since the separation between the two mining-lots of Dumat and Dhakrani 1s approx. 135 km.
For Dumat portion of the Yamuna river (lot no, 23/1), the survey work has been carried out
from the upstream side of the niver, i.e. from the castemn edge of khasra no. 649, Near to this
side a small river coming from Katapatthar area meets the Yamuna river and a large spur
exists. The survey work has been camied out towards downstream direction, The reference
control pillar has been constructed on this end of the mining-lot. The entire mining lot has

been covered in a single khasra no. 649, A road bridge connecting the states of Uttarakhand
and Himachal Pradesh exists in the downstream side of the lot no. 23/1.

After the surveys for the pre-monsoon and post-monsoon have been completed, the
Longitudinal-sections (along the length of river) and the Cross-sections (along the width of
fiver) have been prepared usi survey computation software. The data has been
of elevation has been obtained by subtracting
levels. This elevation difference at each
ng the replenishment behavior of the river.
» to the pre and post monseon period have

Xt veisior

(OPIDDN Ao
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CHAPTER-6

METHOD OF WORKING- Taking into consideration the matrix of deposit in

fl.1
ver bed and the targeted production, the mine will be worked by fully manual opencast

the
4 for collection of Minor Minerals (Sand. Bajri & Boulders) from River - Yamuna

ethd
InFinl,r.,u.._.j yAL Area-30.035 Hectare) at a part of village- Dumate, Tehsil- Vikashnagar.
District- Dehradun, Uttarakhand. The project does not involve any processes such as
sverburden removal, drilling, blasting and beneficiation. The proposed mining method is
conventional opencast niver bed mining primarily involves scooping the mineral through
se of implements like spade, pick axe and shovel ete. and r-::ql;iret-‘- no drilling & blasting.
Proposed mining will be started from higher levels to lower levels, going to the maximum
depth of 1.5 m below ground levels (bgl) or above ground water level whichever is less.
The loading of mineral shall be done manually and transported by truck/tipper to the
storage points located outside the mining lease. Total lease area 15 workable and
replenishable yearly {Replenishment study carried by [ITR). After each workable year, a
longitudinal wall of about 1m  be may be raised and repaired thereafter. as required. on the
river bank side to check toe erosion, an environment hazardous phenomenon may be
induced by the heavy floods during monsoon season, Mineral extraction will be done for a

period of 240 days in a vear; during monsoon period mining activity will be strictly banned.

6.2 SURVEY INSTRUMENT SPECIFICATION-

Proposed Area Survey- Survey work & replenishment study for the project carried by
Indian Institute of Technnlngy Roorkee (IITR) as per recommendations of MoEF (Letter

rrying out mining:

Policy and Amendments.

A, Bajri, Bmgdﬂ etc.) Policy 2011

t Guidelineg WGovt. of India. »
FFD{: Gﬂ'b"' -

RUP fnedie Eurn? le

H"“':?Irahu.-p N

&,

]

SR R
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4 Onher guldelines & Circulars, relsted

[ nvironiment & Foresis

1 l,,l"ﬂpl.l‘l"f! ;ll "‘ h‘I
v F & PROPOSED LEASE-

LENERAL APPROACH TO
SUSTAINABLE SAND AND GRAVEL
VINING (Sustainable Sand Mining

. sunagement Guidelines 2016)
y) Parts of the nver reach that experience

deposition of aggradation shall be identified

it The Lease holder/  Environmental

‘learance holder may be allowed 10 exiract

the sand and gravel deposit in these locations

1o manage aggradation problem.

tor RBM mining/ Gactettes of the Ministry of

FOR FROFOSED LEASE

e

Ihe  Letter of  Intent (Lol)  was |
granied/released vide letter Nao. |
S89/bhukhanice/20012-13, PDated pi ] \
Junuary 2013 (Ann-1), in the fvor of

Garhwal Mandal Vikash Nigam Ltd, 74/1-
Rajpur Road, Dehradun, District- Dehradun, |
Uttarnkhand as per Part-1, Point No. 02 of |
Uttarakhand Mining Policy 2011, for extraction ll
of Sand Bajri and Boulder (RBM). in a part of |
River Yamuna-Lot No. 23/1, Village- Dumate, |

Khazara No. 649 ka, Area- 30.035 Hectare.

"h) The distance between sites for sand and
depend the

| replenishment rate of the river. Sediment

gravel mining  shall on

| ruting curve for the potential sites shall be
developed and checked against the extracted
volumes of sand and gravel,

It has been assessed that proposed mining arca’
mineral picking area generally gets flooded
during monsoon season and gets completely
by IITR. it is assessed that, on an about |.5m

_._.:_\ .
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e et active chwnnel  duciog e dry
[
“..l‘._l-ll

(v Abandoned wtrea channels o leeaee
L]

v Hocilpluing be preferred miher (hin

e «hanpels and thelr delis wnd  Nood
il

Lairts, Strcam shoulid it be dliverted 1o lonm
pli

jrad e chaninel

Layers of samd and gravel which could he
-I.-.

ot the river bed shinll depend o

I‘q_'ll'll-"\ \_'l." ‘I
the widih of the river and replenishment rute

ol the MYET

iy said and gravel shall not be allowed 0 be
extracted where erosion may oceur, such as ot

the concave bank,

Lanly 1

Mining s proposed within Demsrcated ares
iy

Mining in proposed 1o maximum 1.5m depth
and within Demarcated area only

5% safety zone left during demarcation of the
aren, 80 erosion  problem  may  pot
occur/negligible scope of erosion.

) Segments of braided river system should be
used preferably  falling within the lateral
lmmmlinn area of the river regime that
of  sediment

the  feasibility

enhances

replenishment,

Mining is proposed within Demarcated area
only

hy Sand and gravel shall not be extracted
within 200 to 500 meter from any erucial
hydraulic structure such as pumping ﬂlﬂ'ﬂﬂ-
water intakes, and bridges. Tl

sfmmbcmmmdby&a
based on local si

ljm ﬂﬂsﬂ.ﬁt coli
dﬂwnfmu

SEON
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'éi:_rﬁf_i::“l;!_ﬂ_md hazard to existing structures
op jpfrastructure: Sand and gravel mining may
be allowed 10 maintain the natural flow

hased on surveyed cross- section

i i |

capacity
[ty - - k
' 'L|_i]T|.'r_'l1:fi_'"'-'|!r'- off-channel or foodplain | Mining is proposed within Demarcated area
‘ extraction i5 recommended to allow rivers to | only, Based on preliminary survey done by
| plenish the quantity taken out  during | HITR. it is assessed that, on an about 1.5m thick
mining- RBM  deposit  seasonally comes  over

there/within the river zone of the proposed site,
=0 considering the replenishment of the material
in this region mining up to 1.5m depth
considered as sustainable RBM extraction for
this project.
(Replenishment study carried by ITTR, Annex.)
1) The Piedmont Zone (Bhabhar area) | Mining is proposed within Demarcated area
particularly in the Himalayan foothills, where | only, upto maximum 1.5 m depth so this will
riverbed material is mined, this sandy-gravelly | not affect to groundwater recharging system of
track constitutes excellent conduits and holds | the area.
the greater potential for ground water
recharge. Mining in such areas should be
preferred in locations selected away from the
| channel bank stretches,

meter or 10 percent of
whichever less,

located o the river side of g
embankment, because they get sil
course of time. For low emban}

L. i it
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- pankment. In case of higher embankment
e distanee should not be less than 50 m_ In
et 10 shviste development of flow paraliel
1o embankment, €TOSS bars of widih cight
imes the depth of borrow pits spaced 50 1060

meters cemre-to-centre should be left in the

) Demarcation of mining area with pillars | Georeferencing of the proposed demarcated
lease area dome. Georeference Maps are

and geo-referencing should be done prior to
atinched as survey plate 1 1o 4

st @ [

Adiming.

6.3 EXTENT OF MECHANIZATION

No mechanization is required as the operation will be manual method without drilling or
hlasting.

6.4 MODE OF WORKING

For the optimum wtilization of the mineral available in the lease nn.mimﬂ working has
been planned and scientific layout has been designed considering the following parameters

s Mwwmmw@mwm
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6.6

6.6.1 FIRST YEAR- -
Pre- Monsoon Period Reserve (April - June) Table No. - 6.

he prveed
4 Policy 2015, i% 9, 91,155 tonnesyear (categorized as 20ne C). Other aspects of the

L

ulumate mincable reserve from the demarcated aren, as per Limrakhand Minor

case area are as discussed below-

potal demarcated Areas 30,035 Ha= 3,00,350 M?
wen-Mincable Area (area restricted for mining due to hazard safety) — 6.353 ha

wlincable Arca after proposing safety zone — 23,682 ha.
Pepositmaterial (in cum) at maximum allowable depth (as per ITTR survey report)

e 1.5 m Depth= 450,525 M"
Total matenial (roanex) available up to the maxi allowable (ss per ITTR

report) depth e 1.5 m from minable area= 9, 91,155 tonnes/year.
Rased on TR pre-monsoon and post-monsoon survey of the proposed area, the
minable area have been delineated afier leaving safety barriers, bench wise

sustainahle minor mineral (RBM) extraction evaluated.
Bench wise total minable reserve has been calculated ie. 737.740 tones/year,

however considering the 10% of total minable reserve as residuals/mining
wadlenone economic, s0 net saleable mineral reserve would be 6,63,961 ()
ionnes vear, (90% considered as saleable mineral reserve/vearly production), the
detail about the minable reserve & recoverable reserve/saleable production given as

tahulated below-

YEARWISE DEVELOPMENT & PRODUCTION

" Bench level | Bench Area | Depth
(mRL)
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o i Tevel Bench Area Depth Volume Total Recoverahle
[ ™4 mRL] {m2) feum) Heserve ReserveSaleahle
(tonnes) Production
| e == (tonnes)
4825 | 31200 0.75 23400 51480 46331
—gasa81 | 28671 025 | 21503 47306 | 41575 ||
—TEa795 | 29746 1.50 44619 | 9816l R8344 |
795478 | 58325 1.50 R7487 192471 173223
FsaT6s | 50720 | 40 76080 167376 150638
as4Ts | 23602 1.50 38403 84486 76037
—ent. B | S 291492 | 641,280 5,77,149
6.6.1 SECOND YEAR-
pre- Monsoon Period Reserve (April - June) Table No. - 8,
“Bench level | Bench Area | Depth Volume Total Recoverable
(mRL) (m2) {cum) Reserve Reserve/Saleable
(tonnes) Production
(tonnes)
18454835 | 15476 (.75 11607 25535 22981
48354825 | 24062 0.75 18046 39701 35730
| 482.5-481.5 18925 0.75 14193 31224 28101
Total 43,846 96,460 86,812

Post- Monsoon Period Reserve (October - March) Table No. - 9.

' Bench level | Bench Area | Depth Volume
. (mRL) (m2) (cum)
' ]
4844825 31200 0.75 23400 -
482.5.48] (g
4814755
479.5-478

478-476.5
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563 THIRD Y F-—'l‘“
F‘rr Monsoon Period Reserve (April - June) Table No. - 10,
= 5 ievel | ‘Bench Area | Depth Volume Total Reeoverahle
(mRL) (m} fcum) Reserve | Reserve/Saleable
(tonnes) Production
(fonnes)
Misams | 19476 | 075 11607 25535 22081
Jii54825 | 24062 0.75 18046 39701 35730
Was4815 | 18925 0.75 14193 31224 28101
~ Tl 43,846 06,460 86,812
Past- Monsoon Period Reserve (October - March) Table No. - 11.
“Bench level  Bench Area Depth Volume Total Recoverable
(mRL) (m2) {cum) Reserve | Reserve/Saleable
{tonnes) Production
. (tonnes)
| 4B4-482.5 31200 0.75 23400 51480 46332
482.5-481 28671 0.75 21503 47306 42575
| 4814795 29746 1.50 44619 98161 #8344
479,5-478 58325 1.50 BT4R7 192471 173223
478-476.5 50720 1.50 70RO 167376 150638
4765-475 | 25602 130138403 84486 76037
F e |- |
iy | £ el I|| R A
- | Al
; i s
= """r



1'4-

i i il

.

: mu.-;'_.;ﬁt_fﬂ_ 18925 [T 0758 14193 31224 38101
Ll '|_ T 43846 26,460 86,812
|__ o= B S ]
past- Monsoon Period Reserve (October - March) Table No. - 13,
v 1 | Bench Area Depth Volume | Total Recoverahle
(mRL) (m2} feum) | Reserve | Reserve/Saleable
I (tonnes) Froduction
S . - . (tonnes)
g2 | 31200 0.75 23400 51480 36332
qEs481 | 2867 0.75 21503 47306 42575
R a0 | 29746 1.50 44619 98161 88344
2795478 8325 1.50 BT487 192471 173223
3784765 | 50720 .50 76180 167376 150638
65475 | 25602 1.50 38403 4486 76037
I Totsl 201,492 | 6,41,280 5,77,149
6.5 FIFTH YEAR
P're- Monsoon Period Reserve (April - June) Table No. - 14,
Bench level | Bench Area | Depth Volame Total Recoverable
{mRL) (m2) {eum) Reserve | Reserve/Saleable
(tonnes) Production
| (tonnes)
[ 484.5-483.5 15476 0.75 11607 25535 22981
l"‘i&'s.s.-aaz.ﬁ 34062 0.75 18046 39701 0
| 482.5-481.5 18925 0.75 14193 ETF7 )
| Total 43846 | 96460 |
Narch) Table No. - 15.

l‘ml- Monsoon Period Iln:ﬁ

' Beneh level

(mRL)

4844825
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—37§476.5 _L 50720 150 T6080 67376 | 150638
g AT | 23602 1.50 38403 T B4486 76037
= e 291492 | 641,280 5,177,149
— L 1
5.6.6 TOTAL PRODUCTION PROPOSED (FRE & POST MONSOON)
Table No. - 16
~—yFAR | PRE-MONSOON | POST-MONSOON | RECOVERABLE |
| (TONNES) (TONNES) RESERVE
. - (TONNES)
FIRST YEAR 86,812 5,77.149 6,63.961
“THIRD YEAR 86,812 5,77.149 6.63,961
"FOURTH YEAR 86,812 5.77.149 6,63.961
TFIFTH YEAR 86,812 577,149 6,63.961
i ~ TOTAL 4,34,060 28,85,745 33,19,805

6.7 MINERAL PRODUCTION

The riverbed mining will consist of sand and their production may var_y-ma;mai ::ﬂﬁt

depending upon availability. Therefore quantity of sand cannot be esti

parameters, the figures given here above only tentative. The production ta

Prior to start production from the area, some development w &

=om

g
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.0 il LLING & BLASTING

o drifling and PIasing is propased to be done to undertake mining of riverbed minerals,

CHAPTER-8
« ) WATER AND DRAINAGE SYSTEM

As per the proposed mining the working shall be confined up to 1.5m bgl or above the
ground water table Mining in the area will be done well above the water table as well as
river hed water level therefore impact on water regime is not anticipated. Hence no water

clogging is likely to be encouniered. Therefore, there is no need of any such arrangements.

CHAPTER-9

9.1 DISPOSAL OF WASTE MATERIAL
Exact quantitative calculation about reserve/saleable production/waste generated in RBM
mining pmject is not possible but logical classification’assessment may be :nhm'dere:i._m
per the logical assessment of the production proposed by benching manner above (mining
chapter), out of total evaluated reserve about 90% considered/assessed as saleable
production for proposed mining lease and about 10% of total material has been considered
as waste material, it includes wastage during transportation and unused/ low value material
like silt'clay elc which gets deposited as crust material on the bed prolile, shall be scrapped
and carefully stored for depositing into the mmﬁplts in ﬁ;mhﬁmm&wm
earmarked for plantation purpose or may be used for river hﬂ@rﬂmﬁmiﬂi -

9.1.1 Sewerage System:
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e pits in the river bed or in the upper terraces earmarked for plantation purpose or may
" =t
he used fof river bank profection work. It would be in fitness of things to repeat that there

| be no solid waste generated in the proposed activity (other than mining waste).
Wl

CHAPTER-10

I MINERALS-

I.:IH P: t] . . k3 [} - - -
e nd boulders are used in construction activities like building, roads, bridges ete.

Sand, hajri
[he requirement for the mineral 15 always high in the nearby cities and towns,

CHAPTER-11

1.1 OTHERS : |
rl|,1 HAULAGE AND SURFACE TRANSPORT- Made of transportation of material
i« by trucks/iractors, of size of 10 tonnes capacity have been planned. The mine road is
adequate 1o permil easy maneuverability of trucks allowing cross over and changing points.

water will be sprayed two times a day by tractor mounted sprinklers until dust remains

girborme

11.2 MINE MACHINERY .

Mining will be done by manually open caste method using hand tools like shovel, spades,
and pick-axes, Other machineries on the mining site will be water sprinkler.

113 SITE SERVICES
Temporary rest Shelter: A temporary rest shelter will be m}dgﬂ fuﬂ;ngﬁ

the sile for rest
First aid box: First aid box along with anti-venoms to counteract poison by ce e &

=l ey s DA

of small insects, if any
Sanitation facility: Facilities such as septic tank or communi toilet wil

114 WATER REQUIREMENT

gl
=z e

'S.NO. T APURPOSE
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(1.5 EMPLOYMENT
[he manpower requirement for the proposed project is given below -
Table Na. 18 Emplovment Break-up

' .,,;'-,;f - CATEGORY NUMBERS
[ T MINING COMPETENT PERSON ]
2 | ADMINISTRATIVE 1
3. | SUPERVISOR 3
"4 | UNSKILLED WORKERS 45
= =) TOTAL 50

The part lime services of following experts/ expert agencies optionally proposed for
cnvironment friendly sustainable sand mining, ss and when required-
s Geologist
» Mining expent
Surveyor - .
o Horticulturist/Plant Expert etc. e
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CHAPTER-13

(3.0 ENVIRONMENT MANAGEMENT PLAN

131 I\-rm:ll-l,’['l'ltl'.‘\'- EMP identifies the extent of the environmental, social and
seapomic MMpacis of a project pnor to mining of mineral and systematically examines bath
heneficial and adverse Impacts of the proposed project over and above the prevailing
conditions of environmental parameters and ensure that these impacts are taken inlo

gecount during the pr-:rjl.:i.:l d::.‘»iglling stage itsell and the values of the combined impacts are

ever allowed 1o exceed and remain within the statutory norms

(3.1  SOLID WASTE MANAGEMENT- As per the logical assessment of the production
proposed by benching manner above (mining chapter), out of total evaluated reserve about
(%4 considered/assessed as saleable production for proposed mining lease and about 10%%
of total material has been considered as waste material, it includes wastape during
transportation and unused/ low value material like silt'clay etc which gets deposited as crust
material on the bed profile, shall be scrapped and carefully stored for depositing into the
mine pits in the river bed or in the upper terraces earmarked for plantation purpose or may
be used for river bank protection work. It would be in fitness of things to repeat that there
will be no solid waste generated in the proposed activity (other than mining waste).

13.1.1 Sewerage system: There will no waste water generation from mining activity.
However if there is any generation it shall be disposed through eco-friendly Mobile Toilets.
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13.3.2 Flors & Fawns- Debeadon ban = rich vegetation cover, Although the major portion
s pieaier 18 cezupned By the Sal (shores sobusts) but miscellancous forests are also found
pere The by deergelogicsl apd metesrological comditions of the valley sre responsibile for
e cimedition for the different types of foven cover. Sal and s associstes can he classified
i Northers srorprcal et and dry deciduous communities. They are found throughow the
o ghaies scevma laege Tracts of the valiey and alvo along the lower foothills of the Himalayas.
3 presence of LEgE propostion of clay sl and betier drainage act as fevorable conditions
for the grewih of Sl trees,

f asral (ommnity. in geneesl following categories of founal classification given in the
FiA report
€ ore Fome There was no umique faunal community within the core zone of the project
ez ooyt mioat comimon ones like toad, frog. crow, Sparrow and mamna etc.
(i) Bufier Zome: In 10 km radius sround the project area:
Amphians. Among amphibians toad (Bufo sp.) and frog (Rana tigrina).
English Name -Scientific Name '
¢ ommem Toad- Buye melanostictus
s bl frog-Rana tigerina
Iredez tree frog- Polypedates maculatus
Marbied wad- Buyo stomaticus
Siipping frog- Rana Cyanophlysis
a Beptils: Among reptiles Indian garden lizards
ﬂ*miﬁﬂrﬁﬂw-
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— of general rains (South - West monsoon senson) (4) Season of retreating monsoson

(mid Seprember to mid Novertber).
|
i
TEMPE RATURE ‘I
Ikhl"ldl“' rown, being in & valley, is relatively warm during summer and cool during *

winler [uring the coldest months of December and January, the tropical and lempetale
Caarntain ridges and high locations receive snowfall and have an average temperature of

55 8.0 C (41,9464 “F). Dehradun district has extreme variation in temperature due 1o f
the larpe varations in altitude, The temperature rises from mid- March through mid-une.
1 areas above 3,500 metres (11,500 ft) remain in a permanent snow cover. Regions lying ,[

a1 3.000-3,500 metres (9,800-11,500 ft) become snow bound for four to six menths.

RELATIVE HUMIDITY
The hummidity is high during the monsoon G Rt o

In the summer months humidity is generally low and is between 27 and 63% and high i
during monsoon & winter season and varies from 45% to 84%.

CLOUDINESS
In the winter season the sky is generally clear or lightly clouded except for brief spelis of a

dav or two each time when in association with the passage of western disturbances
particularly in the northern parts of the district sky become cloudy. Sky is clear or lightly
¢louded in the summer and post-monsoon seasons. Heavily clouded to overcast sky prevail
in the monspon seascn

WINDS
in the northern portions of the district winds are generally light to moderate throughout the

sear and blow mainly from the southwesterly mwmm
south-west monsopn seasons, mmwﬂ&ﬂs
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The nearest health & education facilities are available in all nearby villages of the proposed

TRLELLE arcd.

pFFECT OF MINING ON ENVIRONMENT
o the mining activity following things are going to affected
}lrndlll i ﬂflnl‘lﬂ

134

ke
» Dk

o+ Destruction of Flor & Fauna
Air Pollution

-

»  Water Pollution

! 334 M
-
“
.
5
.
'

.. Noise Pollution

: Ihese effects will be cither minimized or nullified by adopting following measures:-
The mining activity will take place in barren/waste land which is of no use to the
jnkahitants or ambient environment.

Due to manual mining there may be gencration of dust which in tum effect the
ambient air. This may be maintained to the permissible limit by doing water
spraying on the haul road.

Mining will be done above the ground water table and thus it is not going to be
effected/contaminate the ground water. There will be no discharge of mine water 1o
the nearby water source, except rainwater during rainy season, and thus there will be
no contamination of water of the nearby water course, if at all present.

e 1o manual mining there may be no generation of noise.

Ground vibration & Noise pollution it is not possible because manual mining.

The lessee has plan for plantation along the road and near civic amenit
consultation with the local authority.

MONITORING SCHEDULE FOR E
Table N, - 19,

FARTICULARS

Ground Water
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j.aMINE € 1OSURE PLAN

14.1 |p."|"Hﬂﬂ[Jf_T”HY NOTE-
”":. |etter of Intent (Lol) was granted/released vide letter No, S89/bhokbaniee/2012-

11, Dated 23 January 2013 (Ann-1), in the favor of Garbwal Mandal Vikash Nigam
L.td, 74/1- Rajpur Road, Dehradun, District- Dehradun, Uttarakhind as per Pari-1, Point
Mo 02 of Undrakhand Mining Policy 2011, for extraction of Sand Bajri and Boulder
(RAM), in a part of River Yamuna-Lot No. 23/1, Village- Dumate, Khasars No. 649 ka,
Area- 30,035 Hectare.

Proposed SAND, BAJRI AND BOULDERS MINE/Mining, in a part of Village- Dumate,
Tehsil- Vikashnagar, District- Dehradun, Uttarakhand, Applicant- Garhwal Mandal Vikash
Nigam Lid, 74/1-Rajpur Road, Dehradun, District- Dehradun, Utiarakhand is 2  small
'H1/B2 category mine as per explanation furnished in MCDR. ie. manual opencast mine.

not using explosives,

",
a CHAPTER-14
.
5
-
.
3
p
y
J

14.2 GENERAL
|| Name of the applicant Garhwal Mandal Vikash Nigam |

| 1.1
7 Raipar i

District el 4

State
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Enterprise.

—

I T (GMVN) is a Govt of Unarakhand
.

. \fimersis) which the applicant (RBM) Sand, Bajri and Boulder etc. The

rends 1O MHEDE mineral  collected/extracted from the
proposed lease area shall be sold in the
open market as per the demand.

seriond for which the mining lease is | Letter of Intent (Lol) for the project vides
reguired of granted / renewed letter MNo. SX¥%bhu.khaniee/2012-13,
Dated 13 January 2013,
Demarcated Area for Mining- 30,035
Ha.

(Lol attached as Annexure [)

2 Name of the RQP preparing the | Bhuwan Joshi

Kamal Bhawan, House No. 6, Vijay )
Colony, Lane No. 1, New Cantt Road,
Dehradun (Utiarakhand) 248001
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<ol [ Land Use (Ha.) Agriculture | Forest Land = Waste Land | Grazing
Land (Ha.) | (Ha) (Ha) Land
(Ha.)

“Mining pits quarry | - . : .
T Approach Road s = 3 .

i 1 Pumps - 3 . -

3 TOfice. rest shelter | - = = ,

vle
1

& | Balance 5 : 30.035 Ha. |-
| yndistriboted land
Total y - 30.035 Ha. | -

144 METHOD OF MINING:-

| The mining’ collection of minerals shall involve shoveling by simple hand ol and
Jnading into trucks/ tractors- trailers for transporting them to crusher site.

o Picking and extraction of minor minerals/trenches and pits for the mining purpose shall
he made in such a way that this should not be more than 1.5 meters,

5 With the replenishment of the pits and trenches during the high floods, the process of
the controlled mining can continue year after year.

4 Though the major mining activities will be under taken during the dry seasons but
restruined mining can be under taken during the dry days of rainy season.

145 NAME & ADDRESS OF THE RECOGNIZED PERSO?

i!I-IJUWAN JOSHI {
CloBS. Rawat, Kanrs
New Canit Road, Plebi:
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<cdiments The Doon gravels have been broadly divided in older Deon Gravels and
; aniger oo Gravels. The older Doon Gravel consists of partly of crushed Upper Siwalik

(obbles. Angular Pebbles of Quartzites, Slates and Shales from the Nagthat, Chandpur and

ral formations and Limestone Pebbles from Krol limestone altemating with clay beds.

he vounger Doon Gravels rest unconformably over the older Doon gravels in the northern
ihe disconformable relationship gradually disappears in the southern par. The

et
+ Doon gravels are chamctenized by very large boulders in the alluvial fans and

-,..11”1!,“:

debeie flow deposits and consist of moderately sorted mixture of clay, sand, gravels and
poulders. The sandy and gravelly units are separated from each other by clay beds. The
yickness of these units varies from place to place and also may be traced laterally.

Proposed mining area belongs to a Fluvial Deposit, geologically Recent Deposit,

camed by River Yamuna.

14.8 GEOLOGICAL RESERVES: - The method of cross section has been adopted for
computing the reserve. The mining lease boundary, proven and mining limits are marked on
he plan which is thereafier transferred to cross section for determining the different

categories of reserve.
The zeological reserves have been estimated as per UNFC in all the three axis is as below

4. Feonomic Axis (E-1): The REM is exists within the entire stretch & having no
problem selling in the market. The road is near the less area & RBM shall be loaded
o tipper with the help of labors and manual excavator & transport mapmw
& crusher as requirement. On the feasibility study, munmnimﬁuﬁliﬁt of deposit
has been established & RBM in economic viable, therefore economic axis has been
considered as E-1.

b. Feasibility Status (F-1}

- d | il
AT o
4 =
T
s A P

be feasibility st
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in order 10 calculate the mineable reserve the geological map on the 1:1000 scale
wus prepared and main litho units were marked on the plan to know the surface
spread of each unit. The different constituents of the deposits such as sand, bajn,
houlder and mixture of clay, soil, silt, based on sized classification were considered
for the reserve calculation. Although it is not possible to mark these units separately i
on the geological map, as such three pits of Ix1x] meters were got dug in the h
minenble lease arca and material so excavated was separated into different size and

their percentage was worked out. This percentage was taken into account during

calenlution of the reserve. The cumulative result of the test pits are given in the |

following Table no 22,

Table No. 22, Classification of Mineral Constituents available

sr. N, Mineral Size Percentage
I (=)
K "Sand 0.06-2 mm 60%
2 Bajri $-64 mm 15%
[3 Boulder & Gravels 256 mm= 20%%
4, SiltClay 1-62.5 um 5%

Bulk density is taken as 2.2 for calculation (as per Go UK, Industrial Development Section
Nofification 1033/VII-1/ 2015/ 146— Kha/ 2010, dated 31* July 2015). Caleulation of

reserve has been done as following:

4. Cross sections have been prepared at intervals. Refer Plate No.4

5. Area of every cross section has been taken, For Mﬂ' he
section A-A’ is ‘X" and area of B-B’ is *Y", then av
the reserve (i.e. (X+Y)2).

- Distance between the TW. 5
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n.if.jcrﬂi as.  possible reserve, Out of 1ol volume, M4 considered/nssessed as the

nﬂ“ﬁ_-.hlc.-‘ccnnumic RBM reserve & 2,2 bulk density.

Geological Reserves: The summarized category-wise geological reserve estimated

14.8.1
by 15
'Iahlr No. - 13. . : :

~ Mineral Reserve Code Cuantity uf RBM in | Quantity of REM in |
i (m’') Tons .
" Proved Reserve 111 | 9.93.450 1.96,7031
"~ Probable Reserve 122 ' 6,62,300 13,11,354

~Passible Reserve 133 331,150 6,355,677

|

L————

140 PROGRESSIVE CLOSURE PLAN

a) The proposed mining lease area belongs to river bome deposit (RBM) deposited by
Yzmuna River, mostly during rainy season. The mining process is conventionally
ppencast river bed mining of minor minerals with hand tools, shovels and pan
without drilling & blasting. Proposed mining will be started from higher levels to
lower levels. Total lease area is workable and replenishable yearly. After each
workable vear, a longitudinal wall of about Im  be may be raised and repaired
thereafier, as required, on the river bank side to check mmﬂmu ronment
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oL Ne. | Activities Area (Ha)
3. | Areaslready broken up :
3. | Area already backfilled/reclaimed
SL Ne. Activities f Area
"7 | Additional Area proposed to be broken up per year 23.682 Ha,
Additional Area proposed 1o be replenished wath | 23,682 Ha.
flood water J
* di hiﬂ_F:_. -
, aial Activities Area (Ha.)
r - | Areaalready covered by dump Nil
3 Additional Area 10 be covered by soil stack -
Additional area to be covered by interburden dump Nil
|4 Dump ares (o be covered by protective measures -
¢) Plantation:
SL No. | Activities Area
! ]mmmmﬂ:m =
3 23,682 m*

| Area proposed to be cover under plantation &
protection work
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— anel umimed! e vilue materisl 1l silUelsy etc which gels deposited 25 crust
aterial o (e hed prefile, shall be scrapped snd carefully stored for depositing into the
i g In the river bed on In the upper terraces earmarked for plantation purpose of may
he used fof river bank predsction sk [t would be i Mo of things W sepesl that there
i1l b oy il wiele enermted in (e progposed activity (other than maning weste),

14,13 Safety anil Sevnrity

fhe proking ared cxirnctions of minor menersls shall be caried on only up w0 8 depth of
| &meters; no Blasting is involved. Hence there is no denger and no specid precaution is
wquired However standard precautions are always 1 be kept in mine for the ssfety of

warheT anud weneral public
pa it Dismster Mansgement and Risk Management

wimung & proposed over mild sloping revenue/nop land in river bed. No blasting is
mwnlved, picking and extractions of minor minerals (sand, bajari & boulders) shall be
carmed on only up o a depth of 1.5 meters therefore negligible scope of landslides &

sulsidence

C ONCLUSION-

I he progect mdmmthﬂmﬂmd.ﬁﬁnﬂMmﬁﬂm
is in high demand in the local mma-ﬂh
matcrial et mpﬁmmmwﬁ '
weety It provides employment to the pe
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Ministry of Environment, Forest and Climate Change

1A Division
AT 3rd Floor, Vayus Block,
P, Indira Paryavaran Bhawan, jor Bagh Road,
) Aliganj, New Delhi-110003
= ) '
l"jLJ:r 5 e Py )
% Iw(ﬂhrwlp.?)

s/s. Gharhwal Mandal Vikas Ni ""m .

» 51 ,..ﬂn_,“._.l Road
' , Uttarakhand-248001

E Dehracu’
:
)
{
:
}
l
i'
f

sub: Mining of 2.8 LTPA of Sand, Bajri and Boulders in River Yamuna Lot No. 23/1
by M/s Garhwal Mandal Vikas Nigam Ltd. from mining lease area 30.035 Ha
located at Village-Dumet, Tehsil- Vikashnagar, Distt-Dehradun, Uttarakhand.; File
No. J-11015/125/2013-IA-I1 (M); Proposal No: IA/UK/MIN/18535/2013;
Consultant: Grass Root Research & Creation India (P) Ltd.]-

Iniermation/Clarification Regarding.

Thi hew reference to the EC proposal of M/s Garhwal Mandal Vikas Nigam Ltd
for mining of 28 LTPA of Sand, Bajri and Boulders from River Yamuna Lot No. 23/1
fenrg mining lease area 30,035 Ha located at vﬂtag_g-nmnet. Tehsil- wm

Littarakhand

&  The proposal was considered by the E;q}m AM o
<t bea dunng June 21-22, 2018 wherein the Comimittee defer
wnd "’“9*“ following requisite mfumﬁnur:

R T — s
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b

st of Bow of the river. The levels (MSL & RL) of the corner point of each
gnd need 0O be recorded, Each Grid should be suitably numbered for
W PP should identity grids which will we worked out and grids which
il T wrader No mining zone i.e safety barriers from the river bank, safety
it g imame boundary, restrictions as per condition of Lol/Mining Lease deed,
- 25 MEmeral Concession Rule of the Concerned State, restrictions as per
ri::dﬂ.._- sa~d  muning management guidelines 2016 etc. The PP should
“{ oz e el of the river bed with the help of sections drawn across the
= -+ = ~wers 2nd along the direction of flow of the river and based on this
i sehire the Ascrn of muning of each grid. The PP should provide a detailed map
| o e CEES TOWING the grid wise material availability, dimension of grid,
o o gnd flattude & longitude of the corner points), level of grid (AMSL

o e of mweeng in each grid, grids left under no mining zone etc.

and =

e gl P

I o s satatily ~ame each section line. Section Plan for both sections drawn
Jorees e e 2l sang the direction of the river needs to be submitted. Each
Garmor moUic e et on vertical axis and distance fromn the bank of river on
he-cm=z zes —or T saction along the direction of the river the levels to be
srnoa- - =—ia zes 33 distance from upstream to downstream should be

4 thaimr =~ SO ST Jep

By

o —

{m
-

%1 e - imouc orecars The modified Mining Plan based on the above survey. The
flnfomaner saugtr showe needs to be a part of the mining plan. In the mining
S 7 Eress rrmoucen pian should be prepared in three plates for each year.
*I*E“i“‘r. "3 50a e mme morking for the pre-monsoon period (1st APR- 14th June),

D cus sew e s=tus of the mine after the replenishment and no

S 55 sa e 5o e reglenishmient of the river bed mineral and plat-3
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 pe PP should also submit @ km file wherein the above-mentioned grid plans is
'n.l.I.I:4:‘[|Jr:|:""‘-|!"'l:l':I on the satellite Imaginary.

. pp should also submit an undertaking to the effect that each year after the
r roplemshment study the plan & section shall be submitted to concemed
el «ment of Mining & Gealogy of the State for verification and afficial record,

. 1he methodology for conducting replenishment study needs to be mentianed in

it modified miNng plan. PP should ensure that plan and section that will be
_ wemtted to EAC should be in proper scale

 hewld ensure that relevant information as per ToR Conditions needs o be
(2 14 {
e e i the EIA Repart.

e BE

hawng number of mining leases and Environmental Policy needs to be
wvsed to address various Environmental Issues. The number of manpower to be
cnaaged for Environmental Management Cell is not clear. PP should clearly
sennon the designation and number of person to be engaged for Environmental

mentonng Cell. The EMC will be set up for this mine only or for all the mining
lgase of the GMVN in the area.

#

J The PP shoul

—r

d clearly bring out the impact on environment due to cluster

sreatcn An Quality modeling needs to be done in Aermode software both for
area ard line souUrce.

B The trznsportation route needs to be clearly provided in the EIA Report with
e el cuch as width of road, length of road, type of road, impact due to

] - ¥enspontation on the vegetation on the both side of the road, frequency of
Mtwame of the road, amount proposed for maint

tenance of the road
g rei5ali0n to the land owners Eﬁermdbjhw&mﬁ
S

L}
L i
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hglﬂd submit @ plan clearly mention the area that will be covered under
il |'-'|'-" .
Pmntﬁtlﬂn-

is of the instruction of Hon'ble High Court if any for the mining close to the
al [.IE‘IIN

L.ﬂdg-l?

‘ stter was examined in the Ministry and accordingly, the undersigned is

e g 4 to request to submit the above mentioned information online to the
perel’y s ironment, Forest and Climate Change, Indira Paryavaran Bhawan, Vayu

i ﬂ;;’:"ﬂ ew Delhi-110003 for further necessary action on the proposal.

Wing, /&7

Yours faithfully,

(Dr.R'B Lal)
Scientist 'E’/ Director

S The Additonal Principal Chuef Conservator of Forests, Ministry of Environment,

Forest and Clmate Change. Regional Office (NCZ), 25, Subhash Road, Dehradun,
Deradur - 248001 |

Scanned by CamScanner



Witee s ol gl
et ARwE eriaes i, dsag
ey I STodo / gne 18, Rl 28 A, ana

LEL LR

e PO A o0 B TR g o g 6 e w  ee  eala d W
frg @ 1R W VG2 TR e a4 g ey By P o smwevs v
i 'H"I.I"{r STHERLL F‘W"'ﬂ" fﬂ‘ﬂﬂﬂ VT - N aniEd A & P o il ﬁ w
i T it bl e et b e i @ 4 el b ogme e
inh "’_ o e b A Ffvim, Wamia omes weT P, 3EwEA oW oage src vl @
it ﬂ# on im0 (Letter of intent) & wam § oo wenn o g P, mpes
b it et T 56 e A a5 Wik 6 am @i dwog # s s o
mm‘! et i 0 aierfva met & N B o0 oA e el s g el @2 e
e i 1200 4 A D oftlan 3, 0 4 o () o 0w B wretia e
g e Qg e s v
et URIRR
) ) www s )
miiin AT = e W + G
: ,I . 7] 3970 .
2 Wi 2410
;'I 'l = s ﬁ =
- — W 1700
; A e ] Ly
= '
- W
3 W
% |

Scanned by CamScanner



e —

— % B as0
- ,J?.T [recen ) A7 3 550
B a7 — 7480 |
n afs Vi 740
L FTIL 8.600
. A 5810
ML —Fm R & 1848
.. g L 3423
g i 58 Vi 156700 ]
2 il 56.576
AL — = s *
W s 'l T 23030 . |
2 | ] : 16,7490
ES 778 B 55,065
= W ! 19,668 _
S an )
—| ) - A0 480
: ' fa=ra ¥4 - 5756
=1 ald 20631 |
= T R<a =z Y i L
| fier A 1 27770 _
ry 2 3.963
| wae L i 3437 |
B T T q’:ﬁa :Sﬂ 112 1 ﬂ:ﬂ .
e | 121 83516 |
|
T A tﬂ'ﬂ[ﬁﬂ'ﬂ #'_L']

- g'r_';- —= _-:"' -
e Tl |5
3 e S

Scanned by CamScanner




= 1412 r=3 35 -
g = 1493 ﬁ L. -
[ 3 14714 15.622
. 14415 11.040
[ ® 4 L 1601 60, 983
r_f__1 —— T A TN 51.463
e L —3 6N B.400 _
P Zih 123190
& _J i 2ir2 27551
] = 3113 | 19350, |
| o 23 = 50435
= » PR ] , 51,208
. FRTE ! 14070
. B L] e £ i £e0d
| 3R 155, 154 ! IR
. Z=Ar A ST ; 574
g i : TE
" &l &dl 2411 | _1_-5?1
—  mame el 2146 .
- 1:-"! -I';"'Elu

s A e

Scanned by CamScanner



| A () il wm ol e 8662 .
& R A0 (W) ATl W T 348
L T AR () g1 20
L SR TR ) EET
"m0 W] aeET 4.000
[|1:- s T AT 10000,
B am T ﬁFlﬁﬂ'\' &etd
'_I'-: = T o) J 21067
R e
b 3 s -
I-:;——— @ 5 TG i BE T,
_;J—— " =% A i TR | 128,
! & 7 Al B eavm
2 T =T ! T FTAFT i FOae
= R : TERT | TR
= @&m® i T8 AN | S,
F = ey WA el | AP A FEEEE
= ™R 3 driFe - . i
| 2w AT | 32208 |
= kL] R i 7AMA
__F i j ‘I'l.’Iﬂ'I‘Hill..-

& . w3 e d W
e

T FT A

= )

Scanned by CamScanner




Scanned by CamScanner



LLEES - !
7
(Whan wfdn
P,

- e {ﬂl,r"ﬁﬁﬁ“lml
1ot afn . gt o s vt by )
e 3o, el Rauites o, wweverzaves yees |
) s, SEOELS plgm /08 /e mnra |
! fadws, Emet v P P foro, o ) g e 0 i e £1A
’ Wil fication, 20006 & arrdy i ﬂﬂﬁ-ﬁ Wy it B Sice S
i it -
|II F 8 '-Ff.{ﬁf

kS

Scanned by CamScanner



sk
RENTER

FTRI%H - el |

N ETE T
g

-3H|~I
/ wneln /2 4ENGA £ 201314 s e, 2018

g Wil g waw Rdes, ae qvee Rew Raw fbo 7 /1 T 9,
3 e fﬂﬁﬁﬁﬁﬂmqﬁtmﬁaﬁmw%ﬂmhﬁ:ﬂaﬂﬁ
s 1 EER TER 6490 HE T Y 30,036 B0 wared 4 7 Wi, oo, dieen
ioan w aER i amen oa W e 6 @ wefim w a3 apEe @

el T bl fdk 28 GER, 2014 & BN AUE SENRT & UM BEE,
dalig] & Findile n 4l olfT Wl 23/1 GE T 6497 A EF WA
W 4 afes QT & omfen W w59,/ HoERiod0,/ 201212

3 A wdiagviie st e fed W B AYE W ?&1331 T T
Glatdt o anci g @Rt g agd A snozado A efe delen
oaz-p gl e Tl R g deTRE, T Ud umie e &

ki :mmquﬁwmaﬁﬁmwm
Frai 3¢ o gl dget SE9R 1 TET SN0 RV, SO @ Al @

HE[=5 i bl

.'|ﬁ"

fftern anas v yrg oy ﬁ'ﬁ’ﬂﬂ ﬂ Fﬁ%m'ﬁﬁiﬂ ﬂuﬁ uﬁﬁ

el #;: > i‘#-ﬂ! ¢ safgen gd

Scanned by CamScanner



€
=

) : HOVIRTAD 4730 Mo @ ansovao 4775 Fo T 20000000 A TE TEM
4 v 0 #4775 o peoconon 79 AWERTE @ @EE R @Em )
Aot st Tl wiifay o % gv @R T 8F W GIR R AG I
| COLTE T A e W e gm0 senfie R oA 2 9 e W e

4 | dol Bl (EwE ufiyn-rgee o owREw P e s s wwfam
o Sl SR s feg PrEn o B oen w0 W oo R o

S Pl i g gt e @ arde va e fen & e \
TR |
il e an & e 6 guerd o7 T geen ¥ deRA 2 an
R RER I e G T e R e B T ol e e |
gl @) o T geR e au R w aE v i el |
TREEAA 0 o B el e o A e
L T o B wefan ReRer) emtea © Pevee 8
o dfincezel wiiy it ) @ e 4 TERE #1 R
et ORI, NEERIE R O e i B o e o RECAEIEE O m
S c S B v v el e R
Wi 7 e ST B oW 8 G wemRs g M @ e
C aden & il
CEHEL RS

CCHD]

(87 A1, I
o ml P
I an o e fﬂﬁﬁ_ﬂ /HN3-14 'iﬁl-a-:ﬂf‘ a.ii.”
e e G ey ERE
Iy W

i

Scanned by CamScanner



N
RIVER YAMUNA, LOT No. 23/1
KHASRA NO. : 6495

AREA: 30,035 ha,

A

VILLAGE - DUMATE,
TEHSIL - VIKASNAGAR
DISTRICT -DEHRADUN (UT'TARAKHANLY)
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EXECUTIVE SUMMARY

CGreomatics Engineering Group of Civil Engineering Department at Indian Institute of
Technology (IIT) Roorkee has been contacted by the officials of Garhwal Mandal Vikas
Nigam {(GMVN) Limited, Dehradun for the survey of Tons and Yamuna tivers sections. The
main aim of the survey work and measurements is 1o carry out the levelling operation for
geting the elevation of the river bed in pre and post monsoon period. Survey work was
carried out in Yamuna river-section al Dumet near Katapathar area for mining lot no. 23/1
having an area of 30.035 hectare as per Shajra map.

State of the art survey equipments e.g. Electronic Total Station and Geodetic GPS
have been used for carrying oot the survey. A number of ground control points have been
established on each sile at permanent structures at prominent locations on the banks of river,
"These reference control points have been connected using Geodetic GPS in the relative poin
positioning mode (DGPS),

The river section has approx. 2120 m length with an average slope of 0.83%. The
survey work has been camried out independently from the upstream side of the rver, i from
the eastern edge of khasra no. 649, The survey observations are taken at a grid interval of 23
m in longitudinal direction {along the length of river) and in perpendicular across direction
(along the width of the river). Thus the entire river-section is surveyed at a grid of 25 m by 25
m. After the surveys for the pre-monsoon and post-monsoon perieds have been completed the
Longitudinal-sections (along the length of river) and the Cross-sections (along the width of
river) have been prepared using the survey compatation software,

The different of levels for the same location of the mining lot, in pre and post-
monsoen period has been observed in the range of 0,356 m to 0.58% m. The average rise in
the river bed level in the post and pre monsoun period is 0442 m, Considering the area of
present mining lot as 30,035 hectare, the average volume of material available in one vear
cycle of replenishiment is 1.32,754.7 cubic meters. However, considering the changes in the
river morphology and width of river afier the 2013 floods, the volume of maerial lor the
propesed mining from this mining lot of 30,035 hecare area will be 4,50,523 cubic meters
pproximately for excavation uplo 1.5 m with rezpect to the present river bed level.



SURVEY WORK FOR BASELINE DATA ASSESSMENT OF

YAMUNA RIVER SECTION (LOT NOL 2V D AT DUMET IN

UTTARAKHAND STATE

Preamble:

Geomatics Enginegring Group of Civil Engineering Department at Indian |nstitute of
Technology (IIT) Roorkes has been contacted by the officials of Garbwal Mandal Vikas
Nigam (GMVN) Limited, Dehradun for the survey of Tons and Yamuna rivers sections in
June 2018, The survey work i fo be carred out in pre and post monsoon season, Afer
deliberations and several field visits to ascertain the scope of work and the ground situation at
the site, GMVMN Lid. Dehradun has awarded the work to 11T Roorkee. The main aim of fhe
survey work and measuremenis is (o carry out the levelling operation for getting the elevation

of the river bed in pre and post monsoon pericd,

Scope of Work:
After discussions with the GMVN officials St M.D. Ghildiyal, Senior Manager.
Mining and Sri Mikhil K. Sharma, PRO, the scope of work has been decided & follows-

L. Land Survey work will be carried out for bascline data ascessment including survey of
clevation of the designated mining lease areas/ river scetions, as per the following list-

BMNo. | Lot No. | Name of the River | Total Ares
l. 12 | Tons river 46,931 hectare
2. 313 | Tons river 6.000 hectare

i 2142 Yamuna river 34,9440 hectare
4, 2301 Y amunga fiver 301035 hectare

2. Along the river in longitudinal direction, the sections will be provided at a spacing of 25
m. In lateral/across direction also. the sections will be provided at o spacing of 25 m, The
number of sections alongfacross the river will depend upon the length and width of river
sections, as well as ground conditions, | there is water in the river, then ground survey
measurements will not be possible in that portion. The survey work will be casried cut
previded the ground conditions are suftable and safe for surveyors, IF the river hes waser
in pre-monsoon or post-monsoon season, suitable number of lahours will be provided by
GMWN to facilitate the safety and conducive working conditions for the IITR team.
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3. 2-4 permanent Bench Marks will be established at appropriate places near the river for

each-minme-—tease—arerat-sate-—placerwhich s —tersrdameer—of - oot The

eonstruction/mainienance work for the B.M. will be carried out by GMVN. The Survey of
India reference BM will ke made available by the GMVN, In case Survey of Indin
reference BM is at more than | km distance from the river-sections, then the BMs for the
river-sections will be established using GPS,

4. The land survey work will be repeated one mere time in post-monscon period at the
mutually agreed time, provided the river is dry and has proper working conditions.

Description of the site:

The survey work has been earried out for two river sections each of Tons river {lot no.
3/12 and 3/13) and Yamuna river {lot no. 21/2, 23/1). The rivers sections are mostly clear
from the vegetation and hove deposits of river bed material in the form of boulders, cobbles,
gravels et Flowing water is present on several parls of the river sections due fo the repeated
rains which have occurred this vear due to mere than average monsoon season, The river
section has approx. 2120 m length with an overnge slope of 0.83%. General layout of lot no.
2341 vt Dumet area has been given in Figure 1.

Figure 1: General lavoul of the lot no. 23/1 at Dumet area of Yamuna river-section oz viewed
on Google Earth



Methodology and Waork done:

Several Tield visits to the concerncd river section have been carried ouf by 111
Foorkee team members (few visits with the GMVN officials and Patwarl of the conterned
mining Iot) in the months of July to October 2018, for collecting the reconnaissance data,
meta data of the ground locations including the revenue [Shajra) maps with Khasra numbers
and then the surveying work in the pre and post monsoon season. The Shajra map of the
tining lot no. 23/1 as provided by the revenue officials is shown in figure 2,
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Figure 2: Shajra map of the lof no. 23/1 st Dumet region of Yamuna river-section

The reconnaissance survey data also helped in the selection of contrel stations and the
work strategy to be adopted for mapping in order to restrict the errors, Few Bhasra numbers
and their respective locations {as per the information given by the Patwari — State revenue
official) have been collected wsing GPS (Global Positioning Svstem). Howewver, since mo
written record of the spatial location of the Khasre numbers were available alongwith the
ground coordinates as well as the ground identifiers for the land marks or peographic
locations are not available on the revenue maps, the accuracy of this work is restricted by the
accuracy of mformation provided by the State revenve officials of the concerned rlver-
scctiens. This information has been used for georeferencing the Shajra maps. This step has
helped in understanding the pround location ss well as for dissemination of information
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regarding the mining lot vis-a-vis its surrounding area. The georeferenced Shajra map of the

tot-mor—23 - of—Yammrriver-sectiom o Pomer e beer et et o e

interpretability, the satellite image of the concemed river section has been shown in the

backgrownd,

Figure 3; Georeferenced Shajra map of the fot no. 23/1 of Yamuna river section at Dusnet

overlaid on the satellite image

State of the an survey equipments e.p. Electronic Total Station and Geodetic GPS
have been used for carrying out the survey. Before staring the survey work, a number of
ground contral polnts have been established on each site, [t was mainly in the form of
permanent Bench Marks by construction of concrete pillars al appropriate places near the
river section for each mining lease area a1 safe places, which has least danger of flood
damage. The constrection/malntenance work for the B.M. has been carried out by GMVN
Ltd. The ground control points at these pillar locations have been connected with the Survey
of India reference BM, which is available at PWD Inspection Banglow at Sahaspur, Since the
Survey of India reference BM is at more than | km distance from the river-sactions in Tons
and Yamung, the BMs for the river-sections have been established using Geodetic GPS in the

relative point positioning mode (DGPS).



The various control points and TBM established for the Dumet section of the Yamuna

i e s b 18 ; ! e

groand and these may be utilized as further controls for the survey wark in subsaquenl years,
These will act as relerence as well as will reduce the efforis in subsequeni surveys for the

same section as well as adjoining sections of Yamuna river,

Table 1: Control paints and TEM for the Dumet section of the Yamuna river {lof no.
23/1)

5. | Easting Morthing |Elevation | Code/ R -
Mo.| (meters) | {meters) | (meters) | 1D kg
TTIOS3.08T (3370020911 489592 8-3 | Taken at Left bank of Yamuna River al
Drumet on 1op of spur at Chainage -
125.0m
2, | TMOS6.80T | 33TO084 427 489.884| S |Takenat Left bank of Yamuna Hiver at
Dumet on top of spur at Chadnage - 0.0
m
Taken at Lett bank of Yamuna river al
DCumet on top of spur at Chainage -
325.0m
4. | TP3600.822|33TEE15.729| 486,482 TBM-2 | Taken at Left bank of Yamuna river m
Dumaet on top of spur at Chainage -
5250 m
3. [ 773425454 3378815.151| 486.045| TBM-3 | Taken a1 Left bank of Yamuna river al
Dumet on top of spur o Chainage -
685.0 m o !
6. | 773234474 |3378801.543| 435061 TBM-4 | Taken at Left bank of Yamuna River at
Dumet on platform near Toilet at
Chainage - B75.0 m N
T | 772509.925  3378708.295 |  480.149| TBM-5 | Taken at Left bank of Yamuna River at
Drumet on 1op of spur at Chainage -
6060 m _
8. | TT2I24.862|3378748.409| 476775 TBM-6 | Taken at Lefi bank of Yamuna River al
Dumet at Chainage - 1975.0 m (near
| road bridae) [

3.0 [TT3TT75.019 3378918.945 | 487.700| TBM-

Complete survey messurements were taken by Electronic Total Station. The work was
started from the permanent bench mark locations in the form of concrete pillars, which were
comstructed specifically for providing contrel points of the current survey work, Since there
are very less possible geographic landmarks available st or near the river sections, these
pillars would be very wseful, if the reference is required for the survey work to be carried out
in subseguent years for continuous monitoring of the morphological behavior of the river-

sections as well as for river replenishment studies.
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Hie-suirvey-work-for-the-river-secttons-has-beerrearted-omt-for the mator-witkr o e

river starting from left bank to right bank. The location of mining lot could be more
efficiently demarcated by this approach. In this mining lot, the reference concrete pillar {uzed
as survey control poimt) is siated on the loft bank of the river on the wpstream side near the
spur adjoining the meeting point of & small drainage with Yamuna river near Basan,
Katapatthar area. This reference pillar as well as few TBMs have been used us reference for
this mining lot. The Tetal Station is a modem survey device and a total survey solution,
which is a combination of ‘theodolite’ for measuring the horizontal and vertical angles:
level” for measuring the elevation difference betwesn two or more ground locetions; and
"EDM" (Elecironic Distance Measuring, Device) for measuring the slope distance by eleciro-
magnetic radiations and computing the hofzontal and vertical distance on that basis,

For the Yamuna river sections, the survey work has been cerried out independently,
since the scparation between the two mining-lots of Dumat and Dhakrani is approx. 15 k.
For Dumat portien of the Yamuna river (Iot no. 23/1), the survey work has been carried out
from the upsiream side of the river, i.e. from the easten edge of khasra no. 649, Near 1o this
side a small river coming from Kmapatthar area meets the Yamuna river and a large spur
exists. The survey work has been carried oot towards downstream direction, The reference
comrol pillar has been constructed on this end of the mining-lot. The entire mining ol has
been covered in a single khasra no. 649, This lot has stretched to abowt 2020 m along the
river with an avernge slope of 0.83%. A road bridge connecting the states of Utarakhand and
Himachal Pradesh exists in the downstream side of the lot no. 23],

Total Station survey for the Yamuna river section has been starmed from the reference
contral point (concrete pillar constructed for this purpose), Back-sight has been 1aken for the
control point and then fore-sights are taken for different Jocations on the river bed. The
survey observations arc taken at a grid interval of 25 m in longitudinal direction (along the
lemgzth of river) and in perpendicular across direction (along the width of the rver). Thus the
entire river-soction is surveyed ai a grid of 25 m by 25 m. The ETS survey measurements
have been carried cut in Prism mode, since it ensures better reflection of electromagnatic

radiations, which are used for taking the observations.



The ETS o¢bservations have been taken for planimetric coordinates and height

TR G SO L0 M e | i

goross direction of the river-section in prism mode. The width of the river is not much,
therefore the observation stations are ar less distance only. The instrument has been kepr
approximately in the center of the river and the observations 1owards the river banks have
been carried oul. This has helped 1o keep all the ETS survey-sightings at spprox. 100-250 m
distance. It may be noted that while the ETS instrument used in the survey work i capable of
taking observations upto 4 km in Prism mode. 1t is ensured that the sighting distance has been
kepl less 1o enhance the observation-sccuracy. The observational points for the presmiment
features e.g. temple, important buildings, river spur locations are also taken. The land survey
hits been carried out In the pre-monsoon period and then has been repeated in post monsoon
period. The pre-mensoon survey has been carried out in the months of July/ August 2015
Although few monsoon showers had started by that time. however it was observed that those
rains didn't contribute much 1o the river bed level. The post-monsoon survey has been
conducted in the month of October 2018,

After the surveys for the pre-momsoon and post-monsoon periods have been
completed the Longitudinal-sections {along the length of river) and the Cross-sections {abang
the width of river) have been prepared using the survey computation software. The data has
been exported to the Excel file and the difference of elevasion has been obtained by
subtructing pre-monsoon levels from the post-monsoon levals. The survey shservations of
both the pericds have been compared and evaleated. The different of levels for the same
location of the mining lot, in pre and post-monsoon period has been obsarved in the range of
0.356 m 1o 0.5385 m. The pre and post monsoon elevation of the river bed level as measured
with the Electronic Total Station observations has been given in Table no. 2. These vatues
will act as the basis of the replenishment study of the river for the concemed mining lot. This
elevation difference at cach location will help in further snalysis for studying the
replenishment behavior of the river. The longitudinal and cross-seetions corresponding to the
pre and post monsoon period have been given in the Annexure A and B,



Table 2: Elevation of the river bed level in Pre and Post monsoon period for the

Yamomrriver sectiom o Dumer T 23T
5 | Chainnge Elevation (meters) Difference in Elevation
No.|  (meters) Pre-monsoon | Post-monsoon {meters)
1. 0 485,704 4R, 166 0,462
2 25 184,849 485325 0.476
3, a0 484.737 483,213 0476
4, 75 484,706 483,272 0.476
¥ 100 445039 485,515 (.476
. 125 485,175 4B5.652 0477
1. 150 485643 486.116 0.473
8, 175 485.638 486,114 0.476
9, 200 445,811 486,284 0473
10, 215 485,746 486,223 0477
11, 250 485.660 486139 0478
12 275 485.527 485.953 0,426
13. 300 484.961 485,387 0.426
14, 335 484 558 484,984 0,426
15, 350 483 893 484,319 (426
16. 375 453,432 48186 0425
17. 400 483,357 483,979 {422
I8, 425 483,49 483.911 0.421
19, 450 483473 453,862 0.389
20, 475 2831453 483,871 0.388
21 500 283,076 483,457 0381
x2, 325 453,127 483500 352
23, A0 483,054 dEI 436 I:I-B-SE_‘_
24, 575 4E2.65% 483.047 0.358
25, LI 482.054 482,515 0,461
20 625 281,670 482,142 b A
27, 650 481.112 481.58 0,467
I8 675 481.2 481.063 0463
29 T00 480.753 481.221 01.468
30, 725 4R0. 466 480927 0.461
3l. 750 480.017 480 485 0.468
32, 775 479,904 480,435 0.436
33. B0 479.837 480,422 0.585
34, BI5 470 738 AR0. LD 0452
s, 850 479.532 4E0.001 0.460
36. 875 479,156 479.R58 0.502
37. Q00 479,098 470,609 0.511
3K, 925 A 478,880 479,403 0.514
3%, 250 478.552 479,063 0511
40, 975 478.905 479,421 0.516
41, 100G 479,305 479 823 0.51%
42, 1025 470358 470875 0,517
43, 1050 47921 479,606 (48R




4. 1075 479,108 479.567 0.459 |
43, 1100 Eﬁ‘w A0 m $
46, 1125 4TR.633 AT9 (k25 . 392
47, 1150 478,468 47891 0442
48, 11735 478,136 478,595 (1,459
49, [ 2} 4']".'.33:1I 477 834 {.452
50, 1225 477.237 4776491 0,454
51, |g_-5|:| 476,781 477.227 (h.447
51, 1275 477040 477461 0412
53 [ 30 47719 477614 U426
54, 1325 477.223 477,647 0424
55 1350 A77.063 477489 426
i 1375 476, T30 477,215 1.426
57 [ 03 d76.551 476.963 1412
58, 1425 476412 470,808 1,306
a0, 1450 476,31 476.697 (1.3E7
Ak, 1475 477097 477485 (.3EE
al. 1500 dTT.000 477357 L356
62, 1525 47688 477,265 01, 3%8
63, 1550 AT6.T08 477.097 {.389
a4, 1575 4T6H.526 ATH S0 0,382
A, [ 6l 476,334 476706 0.a3r2
B, 1625 4TE072 416,453 .38
a7, 1a50 47442 474872 0452 =
G, 1675 474.273 474.739 L
A, 1 7] dTﬂi.?__l!_'-'nl' A7T4. 712 0.461
70, 1725 473,609 474, 106 0.437
Tl | TAG 73018 473 487 (h26%
T, 1775 472.786 473,25 0464
T3, | 8k 47259 473 (10 0416
T4. 1825 472600 473.022 0.4 16
75, | RS} 471,924 T2 344 0418
Th, 1875 472268 172.687 419
T LR 471.976 472,30 U414
74, 1925 471768 472,17 1,442
74, [ D50 471652 472068 0416
RO 1975 471,431 471,817 0386
g1, 2000 471,041 471.503 (LaG2
32 2025 471.245 471,698 (.453
a1, 2050 dT7.744 471.212 1.468
B 075 470.102 470.554 0,452
B3, 2100 470,125 470.561 0,436
86, 21187 4700188 470.64 (452
Average o442 N
Minimum 0356
Maximum D385
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Volume of replenishment and mineable volume available

The gverage rise in the river bed level in the post and pre monsoon period is 0.442 m
for one year cycle of 2018-19. Considering the area of present mining lot as 30,035 hectare,
the average volume of material available in one year cycle of replenishment is 1,32,754.7
cubie meters. However this value should not be taken as annual average, since the variation
of river mosphology and its characteristics should be studied for longer duration, with a
minimum of three consecutive yeprs' study. Then only river bed material {RBM) deposition
behavior of thet particular streich of the river cen be ascertained.

Corrying capacity of the river increases affer controlled mining, since the cross-
section of the river increases dus 1o mining, Sediment carrying capacity reflects the account
of entrainment and transportation by the flow under the certain beundary condition. 1L is a
comprehensive imdex characterizing the sedimem carrying capacity of flow under the
conditions of equilibrium of scouring and deposition (Y, et al., 2001: Milhous, 2005 ¥ang,
et al., 2007; Wang. 2007 and Ni et al., 20014). In order 1o increase the cross-section af river,
either horizontal or vertical expansion can be exercised, |ncrease of river cross-section in
horizontal direction is not advisable, since it may induce the breaching of river banks, which
im turn will give rise to threat of Mooding for nearby places. Therefore, increase in river eross-
section in vertical direction through controlled mining of the river is a more viable optien,
The current deposition of RBM in the river for one year cycle {pre-monsoen 10 post-
mansoon) is gbout half a meter. In order 1o increase the river section, it is proposed that
controlled mining upte the depth of 1.5 m from current rver bed level be albowed (may be for
current year only), as it will enhance the carrying capacity of the river and the rae of
depesition of RBM will also increase. The similar studies may be carried out in subsequent
years to ascertain the impact of increase in river cross-section by controfled mining.

Also, it has been observed that mining has not been carried out in the present mining
lot in last years, fherefore the river bed level is already quite high, thus it might heve reached
the saturation of deposition. Therefore, the rate of deposition of material will increase if the
river bed is lowered by controlled mining. ft is in line with the law of sediment transpont in
the natural streams. As a consequence of controlled mining in the designated lots of the river.
low elevation channels are created, which have got the tendency to get filled frst with
sediment flow in the monsoon time, In the absence of that, the material deposition 1akes place
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along the width of river uplo the banks of river and this someiimes creates the siuation of

will induce the deposition of EBM for the entire widih of river.

Severe floods in year 2013 have impacted the morphology of major and miner rivers
of Uttarakhand, as it has browght luge amount of RBM and sili deposits 10 the downstream
side. A study has been carried out using satellite remodte sensing 10 study the morphology of
current river-section in pre and post era of 2013 floods. Satellite images of the same river
section pertaining 1o pre 2013 (pre-flood) and post flood fime have been taken, The pre-
monsoon image of February 2013 has been shown in figure 4. Figare § shows the satellite
image of the same area of December 2018, The river bank lines for both the images have
been digitized and overlaid on the satellite image 1o get an ider of the width of river in that
year, The river bank lines of both the years (pre 2003 flood and post flood) have been
overlaid on the satellite image of year 2018, for better comparison as shown in figore 6. 1t has
been observed that river width has increased w1 several locations. The peimany resson for the
same may be the excessive REM brought along with the 2013 flood warter and the subsequent
monioon fows. It is evident that, IT sulMicient depth of river cross-section s not available, the
RBM will have the tendency te get deposited towards the river hanks, which sometimes may

cause breaching of river banks, i.e. increased flood threat for the neighbouring areas.

By increasing the depth of river through controlled mining, the river flow as wall as
the deposition of RBM will be more regularized and will stabilize the river morphology.
Henee it is proposed that mining upto a maximum depth of 1.5 m may be allowed for current
year andd the situation may be studied for subseguent year (by ground survey of river-ssction
in pre and post monsoon period of year 2019). Therefore, considering the changes in the river
torphelogy and width of river after the 2013 floods, the volume of material for the proposed
mining from this mining lot of 30.035 hectare area will be 450,525 cubic meters

approximately for excavation upto 1.5 m with respect 1o the present river bed level,
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Figure 4: River bank line (shown in yellow colour) of Yamuna nverssection (lot no. 23/1) at
Dumet in February 2013, Satellite image of February 2013 is shown in background,

Figure 5: River bank ling {shown in green colour) of Yamuna river-section {lot no, 23/1) at
Dumet in December 2018. Satellite image of December 2018 is shown in background.
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Figure &: River bank lines of Yamuna river-section (1ot no, 23/17 at Dumet in Febroary 2013
and December 2018, Satellite image of December 2001 B i shown in background.

A Gallery of Photographs for the survey work has been given at the end of report,
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GALLERY OF PHOTOGRAPHS FOR YAMUNA RIVER-SECTION (LOT NO. 2:/1)

river

Fhoto 2: Collecting survey points through Electronic Todal Station by establishing reference
contral point on the top of spur
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Photo 3: Taking observations through Electronic Total Station at the site

Photo 4: Observing and collecting survey points through Electronic Total Station
18



Photo 5: Taking observations through Electronic Total Station et the site. The equipment is
placed on the top of spur

Photo 6: Collecting survey points through Electronic Total Station for various points of the
river
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Phote 8; Establishing the reference control point through relative peint positioning {DGPS)
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Annexure 3B

Yamuna River Lot No (23/1)- Mineable Area
GROUND LEVEL of GROUNDLEVELSE | po o | e per grid
mineable area [Pre- mineable area [Post i
GRID of Monsoon) Wiscn) Elevation [Cubic Meter)
mineable area
X30,¥9 474.902 475.257 0.3547 221.70
X30,Y10 474.858 475213 0.3547 221,68
X30,¥11 atases | a74.942 0.3545 271.55
H30¥12 | 474243 474,597 0.3542 221,39
X30,Y13 475.404 475759 03551 221.93
¥30,¥14 476589 476945 | p.3sen 222.49
X30,Y15 476,866 477 222 D.3562 222.61
X30,Y16 476.754 477.11 0.3561 22256
X30,¥17 476.644 477 0.3560 232.51
X30,V18 476.315 | 476.671 0.3558 222.36
X30,¥19 476.644 477 0.3560 232.51
X30,¥20 476,541 a77.297 0.3562 122.65
31,79 474,784 475.139 0.3546 221.64
%31,Y10 474,545 475 0,3545 221.58
T T 474 645 475 D.2545 221.58
CoaeLv12 474 543 474,837 0.2544 221,53
¥31,¥13 474 544 475.199 T 27167
X31,¥14 477.030 477.386 ~ p.ase3 222.69
X31,¥15 A76.605 476.961 0.3560 222.49
X31,Y16 476,779 477.135 0.3561 222.57
X31,¥17 476,793 477154 03561 222.58
%31,¥18 476,615 476.971 0.3560 222.50
®3L.¥19 476832 477,188 0.3562 22260
X31,Y20 477.096 477.452 0.3564 222.72
X32,v3 474,787 475,142 0.3546 221,64
X32,¥10 474,645 475 0.3545 721.58
X3zl 474.623 474.978 0.3545 271,57
X32,¥12 470.543 474.897 0.3544 221.53
A32,¥13 474.492 474,845 0.3544 221.51
%32,¥14 476.832 477.198 03657 228.57
A32,¥15 476.218 476.583 03652 228.27
r32Y1i6 476.132 475,497 0.3652 228.23
X32,Y17 476.470 476,835 D.2654 22839
X32,Y18 476,898 477.264 0.3658 22860
X32,¥19 476,977 477.343 0.3658 228.64
32,20 477,241 477,607 0.3560 278.76
X33,¥9 474.948 475.312 0.3643 22766
¥33,¥10 474,863 475227 I 03612 22762
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N33, ¥11 A74.779 475,143 0,2641 22758
x33,¥12 474773 475137 0.3641 227.58
®331,¥13 475.036 475.4 0.3643 22771
P EERGL] 476.330 ATE.605 0.3653 228.23
K33,¥15 476,279 476 644 0.3653 228.30
X33,Y16 477.081 471471 0.3802 237.65
X33,¥17 ATT 222 477,602 0.3803 237.72
¥33,¥18 477.111 477,491 0.3803 237.66
®33,¥19 477.148 477,528 03803 23768
®33,¥20 477.386 477.766 0.3805 237.80
¥34,Y3 475,103 475.482 0.3787 236,66
X34,¥10 475.027 475406 0.3786 136,62
X34,¥11 475,290 475,669 0.3784 236,75
¥34,¥12 475553 475,832 0.3790 236,89
X34,¥13 475816 476.195 03792 137.02
X34,¥14 476.406 476802 02956 247.23
X34,¥15 476.832 477.228 0.39549 247.45
X34,¥16 477161 477 557 0.3962 247.62
X34,¥17 477.414 477.81 0.3964 247,76
X34,Y18 477.314 47771 0.3963 247.70
X34,¥14 477.35% 477,055 03564 247.73
¥24.¥20 477527 477.024 0.3965 247.81
L ) 475.543 475,938 £.29449 246.78
X35,Y10 475.806 476,201 0.3951 246.92
X35,¥11 476.069 476.464 (,3953 247.06
X35,¥12 476,246 476.641 0.3554 247.15
X35,Y13 476,393 476789 0.3956 247,13
¥35,¥14 176,604 A77 0.3957 247.34
¥35,Y15 476.919 477.315 £.3960 247,50
X35,Y16 477.243 477 A4 0.3963 24767
A35,¥17 477576 477.573 0.2965 247.84
%35,Y18 477.525 477,922 0.3965 247.81
X35,¥19 477.534 477981 03966 247.84
X35,¥20 477,603 478 0.3966 247 .85
X36,¥9 475,745 476,14 0.3550 2do B4
X36,Y10 475885 476.288 0.4031 251.95
¥36,Y11 476,032 476435 04032 252.02
¥36,¥12 AT6E.IR0 476.583 04034 252.10
®36,¥13 476.327 476.73 0,4035 252.18
X36,Y14 476,890 477,294 0.4040 zsﬂﬁ
K36,Y15 A77.016 477.42 0.4041 252.55
K36,¥16 A477.326 477.73 0.4043 252.71
K36,¥17 477,595 478 04045 252,85
¥36,¥18 aA77.728 478133 0.4047 252.52
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¥36,Y19 477.803 478.208 0.4047 252.96
¥36,Y20 477,853 47R. 258 Qg 252549
X37,Y10 475.831 476,234 0.4031 251.52
%37,Y11 475.973 476,376 0.4032 251.99
T xs 2 476.121 476.524 0.4033 252.07
T x37,Y13 476.444 476.248 0.4036 252.24
X37,¥14 477.105 477.509 04041 252.59
X37,Y15 477.324 477.728 0.4043 25371
%37,Y16 477.437 477,841 0.4044 25277
X3IrY1? ATRTAT 478,152 04047 252.93
K37 Y18 A477.940 478,345 04045 253.03
X37,Y19 478.023 A73.478 0.4049 253,08
®37,¥20 478,033 478.443 0.4049 253.00
¥i7.¥21 d473.249 47TE.654 0.4051 253.20
¥38,Y10 475,825 476278 .4041 £51.92
¥38,¥11 475.047 ' 476.35 0.4032 251.98
X3E,¥12 476.087 476.45 0.4033 252.05.
X38,¥13 476,459 476.863 {14036 252.25
X38,Y14 477,188 477.592 0.4042 252.64
®38,¥15 477.768 478.173 ' 0.4047 252.94
X38,Y16 478 386 478,791 0.4052 253.27
N38,Y17 477.757 478.162 0.4047 252,94
X3&,¥18 478,078 478.483 0.4050 253,11
X38,¥19 478,085 478.5 0.4050 253.12
X38,¥21 478270 ATE.675 0.4051 253.21
X39.¥10 476.176 476,579 04034 252.10
X30,¥11 476380 476,784 0.4035 52.21
X39,v12 476.730 477.134 0.4038 252.39
®39,Y13 476.921 477.325 0 A0 252,50
¥38,¥14 477.118 477.522 0.4047 252.60 |
¥39,¥15 477.980 478,385 0.4049 253.06
%39,Y16 478.699 475,104 0.4055 253.44
¥39,Y17 477.928 478.333 0.4048 253.03
¥39,¥18 478,210 478615 0.4051 253.18
¥39,¥19 478,173 478.578 0.4051 253.16
X39,¥21 478.272 478.A9%5 0.4243 265.19
Xa40,¥10 476.577 ar7 04228 26425
%40,¥11 476.862 477,285 0.4231 264.41
X40,¥12 475.935 477.358 0.4231 264.45
X40,¥13 177,545 477.969 0.4237 264.79
X40,¥14 476.890 477.313 0.4231 264.42
X40,¥15 477981 478,405 0.4240 265.03
%40,Y15 478.891 479,215 0.4249 265.53
¥AQY1T 478.296 478.72 04243 26520

BHUWAN J58i1 (R

0 FTo/RQAP/DDMO20 14




X40,Y18 478,201 A78.715 0.4243 265.20
X40,Y19 478,232 A78.656 0.4243 26517
X41,¥10 476,693 477116 0.4229 264.31
N41,¥11 477.218 477,642 0.4234 264.60
¥a1,¥12 AT7.150 477582 0.4233 26457
X41,¥13 477,906 478,33 0.4240 264.99
X41,Y14 476.577 477 0.4228 264.25
X41,¥15 478.132 478.556 0.4243 265.11
| X41,Y15 ATE111 478.535 04243 265,10
X41,¥17 478,571 478.996 0.4245 265.35
N41,¥18 a78.516 478.941 04245 265.32
Xa1,Y19 478 461 478,835 0.4245 265.29
X42,Y10 476.999 ! A77.022 D.4232 264.48
Xd2,¥11 477.728 478,152 D.4238 264.89
X42,¥12 477 547 a77.871 0.4237 764,79
Xd2,¥13 478,065 A78.489 0.4241 265.07
A42,¥14 477454 477,578 0.4236 264,73
X42,¥15 a77.701 478,125 0.4238 264.37
®a2.¥1le 478.258 478 682 04243 26518
#a2.¥17 478.815 479,24 0.A248 26549
X42,Y18 478.771 479.157 0.4247 16547
X42,Y19 478.696 479.121 0.4247 265,42
¥43,¥11 478,007 478.431 04241 265,04
%43, ¥12 478.005 478.429 0.4241 265.04
%43,¥13 478.003 478,427 0.4241 265.04
¥43,Y14 478.093 478,517 0.4241 265.09
X43,Y15 477.845 478.273 0.4233 264.95
 Xa3Yie 478.406 478.83 0.4244 265.26
X43,¥17 478,962 479.387 0.4249 265.57
H43, Y18 473,029 479.454 0.4250 265.61
%43,¥19 478.024 470,349 0.4249 265,55
¥44,¥11 478.285 478,709 04243 265,20
¥a4 Y12 ATR. 283 478,707 0.4243 265.19
44,13 478.281 478,705 0.4243 365.10
N44,Y14 478,288 478,712 0.4243 265,20
X44,Y15 478.491 478.915 0.4245 765,31
%44, Y16 478,676 479.101 0.4247 265.41
%44,¥17 479.110 479.535 | 4250 265.65
¥44,Y18 479,285 473.71 0.4252 265.75
—wasyn wases 178501 04246 265.35
Nas¥12 478.578 479,003 0.4246 26536
X45,¥13 478,581 479.006 0.4246 265.36
X45,¥14 478575 479 0.4246 265.36
XA45,¥15 478,684 479.109 0.4247 265.42
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N45,Y16 479.123 479548 0.4251 265 66
%45,Y17 470,434 479.859 04253 26581
X%45,Y18 479365 479.79 0.4253 265.79
X46,Y11 478810 479.244 0.4248 265.49
X46,Y12 478813 479.238 0.4248 265.49
a6 Y13 47K EOE 479233 14248 P65 45
X46,Y14 478,575 479 0.4246 265.36
X46,¥15 478699 479.124 0.4247 265.43
¥46,Y16 479.028 470.453 0.4250 265,51
46, Y17 479.540 479.965 0.4254 265,89
N4E, Y18 479.575 480 0.4255 265.91
X47,¥11 478.404 478828 0.4244 265.26
X47,¥12 479.030 479,455 0.4250 265.61
X47.¥13 478582 479.007 0.4246 265.36
Xa7,¥14 478,838 479.263 D.4248 265.50
X47,¥15 478.960 479 385 0.6249 265,57
X47,¥16 478634 479.059 0.4246 265.39
X47,¥17 479,499 479.924 0.4254 265.87
X47,¥18 479.808 150,234 0.4257 266.04
X48,¥11 478.266 A78.69 04243 265.18
X48,Y12 478.444 478 868 04245 265.28
X48,Y13 478,720 479,164 04247 265.45
X48,¥14 478992 479.417 0.4249 265.59
K48, Y15 475.290 479,715 0.4252 265.75
 XAB,Y16 479,175 4796 0.4251 165,69
X8, Y17 475,383 479.817 0.4253 265,81
X48, Y18 475,882 450,308 0.4257 266.08
%48,¥12 478486 478,925 0.4389 274.29
48,13 478,311 47925 04392 274.48
x48,¥14 479.086 479,525 0.4394 374,64
%49,Y15 479.433 475,873 0.4397 374.84
X49 Y16 479701 420,141 0.4400 274.99
X49,¥17 479564 480,004 0.4399 274.91
X9, Y18 475870 28031 0.4401 775.09
¥50,¥12 478,462 478.901 0.4388 274,28
X50,¥13 478.758 479,197 0.4391 274.45
¥50,Y14 479,171 479,611 0.4395 274.69
¥50,Y15 479.544 479.984 04392 274.50
¥50,Y16 479.993 480,433 0.4402 275,16
¥50,Y17 480,095 480,535 0.4402 27522
 xsovis 479.880 480,32 0.4401 275.09
N51,¥12 478.275 478814 0.4388 274.23
X51,¥13 478.727 479.166 0.4391 27443
X51,Y14 479.173 479.613 0.4395 274,69




AEL¥15 479 253 479,707 0.4492 280,74
X51,¥16 479,819 480,269 0.4497 2E1.07
X51,¥17 480 189 480,639 0.4501 181,28
A51,V18 420.031 480,481 0,445 281,18
X52,¥13 478.694 479.143 0.0487 | 280.41
X52,Y14 478.510 478.958 0.8485 780,30
X52,Y15 478.781 475.23 0.8487 78046
X52,Y16 479,460 479.909 0.4494 280,86
X52,¥17 480.043 480.433 0.4499 281.20
X52,Y18 480,132 480,581 0.4500 281.25
A53,¥13 479,503 479,952 0.4494 280.88
53,14 479.278 479.727 0.44%2 280.75
X53,¥15 47B.638 479.087 0. 4286 28038
A53,Y16 478.754 479.203 D.4487 280.44
53 Y17 479505 179,954 D.4494 |  280.88
X53 Y14 479,562 480,412 0.4498 281.15
K54, Y13 430,311 480,761 04502 L35
X54,Y14 473.434 479 883 0.4493 280,84
X54,Y15 473,005 479.454 0.4489 280,59
X54,¥16 479,063 479512 0.4490 280,62
¥54,¥17 473.220 479,669 0.4491 280.72
¥54,Y18 470.385 479,534 0.4493 280,81
%55,Y13 480,333 481.284 0,4507 281.66
¥55,Y14 479,396 479,845 0, 44%3 280.82
X55,Y15 479,164 479,618 0.4251 280.69
¥55.Y1E 479,081 ' q4749.54 04586 286.64
X55,Y17 475,104 479.563 0.4586 786 65
| X55,¥18 475.213 479,672 0.4587 286,71
X56,Y13 480,947 4B1.407 0.4604 287,75
X56,Y14 473,491 479,05 0.4580 286,88
X56,Y15 178,909 479,367 0.45E5 286,53
X56,Y16 ' 479,800 480.259 0.4593 287.07
W56, Y17 479.065 479.524 0.4586 286,63
¥56,Y18 479.188 479,647 0.4587 286.70
N57.¥14 479.874 480,333 0.4594 287.11
¥57,Y15 479,668 480127 0.4592 286.93
¥57 Y16 470887 480156 0. 4650 £93.13
X57,Y17 480,267 480.736 0.4654 293.36
¥57,¥18 479,714 479 682 0.4683 292,72
X57,¥19 479.566 450,035 04687 792,93
X5E,Y14 480,353 A480.822 04595 293.41
WEE,Y15 480,157 480,626 0.4693 293,29
X58,Y16 479,995 480,464 0.4681 293,19
X58,¥17 480485 480 955 0.4596 293.43
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X58,¥18 480.087 480,556 0.4592 293.25
¥58,Y19 479.239 479.707 0.45E4 292,73
X59,Y14 480,840 281.31 0.4629 293.71
X59,¥15 480,104 480,573 0.4692 293.26
X59,Y16 479.909 480.278 0.4630 293.14
X59,¥17 480,242 ] a80.711 0.4634 253.34
X59,¥18 480,484 A80.954 0.4505 20349 |
X59,¥19 479.289 a79.762 04732 19576 |
X60,¥14 480.738 481213 0.4747 296.66
¥E0,Y15 480,677 481152 04746 196.62
¥60,Y16 479.935 480.409 04739 296.16
X60,¥17 480,652 481.127 0.4745 296.61
KE0,¥18 AE0.655 481.13 04746 296.61
X60,¥19 479408 479.881 04733 295.84
X61,¥14 480,754 481,229 04747 | 296.67
X61,¥15 480,477 480951 04744 | 79650
X61,Y16 480.287 480.761 04742 295,38
X61,Y17 480.573 481.047 0.4745 296,56
XE1,¥18 480.750 481.215 0.4747 296,57
X61,¥19 479.871 480,345 0.4728 296.12
¥61,¥20 479.760 480,234 0.4737 296.05
X62,¥14 481355 48183 0.4753 297.04
X62,Y15 481.077 481,552 0.4750 296.87
X62,Y16 480,582 481.056 0.4745 296.56
X62,¥17 480.667 481.142 0.4746 296,61
X62,Y18 480.844 481.319 04748 296.72
¥62,Y13 480.336 480.81 0.4743 296.41
¥62,Y20 480,244 480.718 0.4742 296,35
¥63,¥14 281,955 482431 0.4759 297.41
X63,Y15 aB1.221 481,69 0.4751 296,96
© NE3 Y16 4ED.992 481452 0.4604 287.78
 NE3Y17 480.967 481,427 0.4604 287.76
¥63,Y18 481.037 481497 0.4605 287.81
%63,Y19 480.716 481176 0.4602 287 61
X63,¥20 480,307 AZ0.767 D.4598 287.37
%64,Y15 431.203 a21.664 0.4506 287.91
X64,Y16 481218 A1 677 0.4607 287.91
HEe4, Y17 480,912 481.372 04604 287.73
X64,Y18 481.360 481821 0.4608 288.00
¥64,¥13 480,333 481293 | oas03 267 68
M64,Y20 480,471 480.031 0.4599 287.47
64, ¥21 480132 480,592 0.45%6 287.26
X65,Y15 482.365 482,827 D.4618 288,60
XES, Y16 481.850 482,311 04613 | 288.29
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X65,¥17 481459 48193 oA609 | IBEOG
K65,Y18 481.504 481,965 0.4609 28808
X65,¥19 481.232 481,693 0.4607 287.52
HES,¥20 480.777 481,237 0.4602 287,65
¥E5,Y21 480.438 480,898 0.4559 287.45
E6,¥15 452,906 433368 0.4623 283.92
¥66,¥16 482497 482959 0.9619 282 68
N6, Y17 482.052 482,513 D.4615 28841
X66,V18 481,667 482128 04611 788 13
X66,Y19 481,518 481,979 0.4609 288,09
WEE Y20 431.081 481.542 04605 2a7.83
X66,¥21 480918 4B1.378 0.4604 287,73
X67,¥14 482,320 482.782 0.4617 788.57
BT Y15 452218 453,68 0.4616 288,51
67,716 483,060 483,522 0.4624 w902
67, ¥17 482 331 482,793 0.4617 288.58
HET, Y18 482453 482915 04518 283,65
¥67,¥19 A81 846 482,307 0.4613 288.29
67,¥20 481.359 A81.82 0.4608 288.00
M67,¥21 481.303 481.764 DAED7 | 287.96
X67,¥22 481,712 . 481,673 04607 | 287.91
¥E63,¥14 482.214 482676 04616 288 51
68, Y15 482,211 82 673 0.4616 288.51
HEE Y16 432,830 453292 hagze 238858
G2, ¥17 482,726 483 188 0.4621 788 82
HE8, Y18 482825 483.291 4622 288,88
X68,¥19 482.157 487619 0.4616 268.48
XG8,¥20 A81.691 482.152 04511 288.20
HbE,¥21 A81.543 453,004 04510 2E8.11
MGE, Y22 481.452 481.913 0.4608 288.05
H62,¥14 481497 482 559 0.4619 288,58
NG9, ¥15 487550 483,012 0.4519 288,71
X69,Y16 483172 483635 0.4525 289.08
X69,¥17 483,005 483457 04624 28598
KBS, Y18 453,064 483.546 4624 285.02
X69,¥19 482 469 482 931 0.4619 285,66
X69,¥20 481783 482.244 0.4612 288.25
XE9.¥21 481,684 482.145 04611 288.19
X68,¥22 481,665 482.154 04891 305.68
%69,¥23 481,652 482.141 0.4831 305.67
X70,¥14 A82.542 483,032 0.4500 306.23
X70,¥15 483.370 453861 0.4908 306.76
x70,¥16 483 487 483,978 0.4909 306.33
X70,¥17 433.138 483,679 0.4905 306,54
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X70,v18 483,114 483,605 04906 306,60
X70,Y19 482575 483,365 0.4903 106.44
X70,¥20 481,953 482,442 0.4894 305.86
%70,¥21 482.090 482596 D.5064 316.51
X70,v22 481.901 482,407 0.5062 116.39
X70,¥23 481830 482,345 0.5062 316.35
A71,Y15 483880 434,328 05083 317.69
%71,Y16 483 637 484145 0.5080 317.53
X71,¥17 183.479 483.987 0.5079 317,43
X71,¥18 433.307 483 815 0.5077 317.11
¥71,¥13 483.351 483859 05077 317.34
x| 482 531 483.088 0.5063 316,84
X71,¥21 482.761 483268 0.5071 216,95
X71,¥22 482,793 4833 0.5072 316.97
¥71,¥23 451907 482.413 0.5062 316.39
X71,¥24 481,900 482,406 0.5062 316,35
X71,¥26 482,018 452524 0.5063 31647 |
X72,¥15 484,038 484,546 0.5085 317.79
X72,Y16 483.755 484,303 0.5087 317.63
X72,¥17 483,802 454,31 0.5082 317.64
XT2,Y1E 483628 484136 0.5080 317.52
X72,Y15 483.454 483.962 05078 317.41
XT2,¥20 483.217 483725 0.5076 317.25
X72,¥21 483,130 483 638 0.5075 317.20
X72,¥22 483.170 483678 0.5076 31722
X72,Y23 AR2.DED 482 566 05064 316.49
%72,Y24 481968 482.474 0.5063 3116.43
X72,¥26 482.147 482,653 0.5065 116,55
K73,¥15 4B4.091 4546 0.5085 31783
¥73,¥16 483.934 484,462 0.5278 329.85
X73,¥17 484,105 484,533 05279 129,96
X73,¥15 483531 484.459 0.5278 339,85
X73,¥10 483,711 484.249 0.5275 329.70
X73,¥20 483.400 433536 05272 329.49
X73,¥21 483.480 484.007 05273 ' 329.54
X73,Y22 183521 484.048 0.5273 329,57
X73,¥23 483,360 483.887 0.5271 379.46
X73,¥24 482.016 482 b4 0.5257 328.54
X74,¥15 484,118 484,547 0.5280 129,97
X74,Y16 484,107 AB4 635 0.5279 379,97
H74,¥17 484,429 484,857 0.5283 33019
X74,18 488,250 484,783 0.5330 33310
X74,Y19 483,920 434,453 D.5326 33287
X74,¥20 483,593 454,125 0.5322 137 64
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X74,¥21 A83.641 484,173 0.5323 33268 |
X74,¥22 483,884 484 417 0.5326 332.85
X74,Y23 483 516 484348 0.5325 332,80
¥74,¥24 482,154 482725 0.5307 33163
75, Y15 484,160 484 593 00,5329 333.03
X75,Y16 484,302 454 835 0.5330 333.13
X75,¥17 484,747 485,281 0.5335 333.44
X75,Y18 484,487 485.02 05332 333.26
X75,¥18 184,149 484 683 05328 333.03
X75,¥20 183,954 484 487 0.5326 33259
X75,¥21 483319 483 851 05319 332,46
X75,¥22 124305 424 538 0.5330 333.13
X75.¥23 484160 434,693 0.5320 333.03
X75,¥24 483 309 483,841 0.5310 332.45
X75,Y25 482.379 482.91 0.5312 332.00
X76,¥15 484 206 181,739 05332 333.26
X76,¥16 434 501 485.035 04,5335 333.46
X7E Y17 485.00:0 485.534 0.534]1 333.80
X76,¥18 484,608 485,142 0.5337 333.54
X76,Y19 484,774 485,308 0.5338 233.65
X76,Y20 484.279 484.812 0.5333 33331
[ x7sv21 484,132 484,665 05331 333.1
X76,¥22 484 647 485,181 0.5337 333.56
X76,Y23 484,718 485.262 0.5338 333.62
%76,v24 483,599 434,132 0.5325 332.84
X76,Y25 482,506 483.077 0.5314 332.12
X76,Y26 182 611 483,152 0.5315 33217
0.4424 115292.4491 |
Yamuna River Lot No (23/1)- Non Mineable Area
GROUND LEVEL of GROUND LEVEL of ;
mineable area [Pre- mimeable area (Post i?'g:;‘;;fn RF;:E: "::E::::d
GRID of non Mensoon) Monsoon)
mineable area
X44,Y19 479.193 479551 0,358 22370
X45,Y19 479,036 479394 0,358 22363
X45,Y19 479,036 479309 0.358 22363
X47,¥19 479,317 479,675 0.358 | 223.76
X48,¥19 479.599 479,957 0.358 223.89
¥49,¥19 479.880 480,238 0.358 224,01
X50,¥12 480.068 480437 0.3549 22411
UWAN RQFP
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| X51,¥19 479,936 480.294 0.358 224.05 |
K52,¥19 479.807 ABR0.165 0358 22399
X53,¥19 479.788 480,146 0,358 | 223.98
X54,¥19 479,987 480,345 0.359 224.07
~ ¥55,¥18 479.422 479,78 0.358 22381
. xsEY1D 479.504 179,862 0.358 223.85
| x3syao A78.141 478498 D.157 323,21
X39,Y20 478.195 478,552 D.357 723.73
X40,¥20 478.220 A78 615 A0S 253,18
X41,¥20 478,277 478682 0.405 253.21
X42,¥20 478.333 478718 0405 253.24
%43,¥20 478,390 478.795 0.405 253,27
Xa4 Y20 47E.506 478911 0,405 253.33
X45.¥20 47E418 478823 0,405 25329
X46,Y20 478,344 478,749 0.405 25325
X47,Y20 478,574 478,579 0405 253.37
X48,¥20 478.696 479.101 0.405 253.43
X49,¥20 478.856 479.262 0.406 253,52
X50,Y20 478.869 479.275 0,406 253,53
- WsL¥20 479,192 479,598 0,406 253.70
 Xs2va0 473.350 479.756 0,806 253,78
X53,Y20 479.955 480,362 0.407 254,10
X54,Y20 480.560 480.967 D.407 254.42
X55,¥20 480,487 480.894 0.407 254 38
X56,Y20 480.243 480,65 0.407 254,25
W7, Y20 478,982 480,389 0407 254.12
X58,¥20 479,582 480,003 0.421 262.01
X59,¥20 479,612 480,033 0.421 262.93
Ke0N20 479,349 479,709 A0 25278
X40,¥21 477.875 478.394 0.419 262.03
%41,¥21 477.875 478.294 0.410 261.98 |
X42¥21 | 471.776 478,195 0.413 261.92
%43,¥21 478.551 478.971 0.420 262.35
X44,¥21 478,893 479,313 0,420 262.53
X45,¥21 479.236 479,656 0.420 262,72
X46,¥21 479,553 473,974 0.421 262.90
C xary21 479,802 480.223 0.421 263.03
X48,¥21 480.050 480.471 0411 | 263.17
X49,¥21 480,299 48072 0.421 263.30
X50,¥21 480,525 480,545 0.421 263.43
®51.¥21 430,666 481.097 0,431 269.52
X52,¥21 480,501 481.232 0.431 269.60
X53,¥21 480,937 481,368 0.431 269,68
X54,¥21 480,790 481,221 a3l 269.59




X55,¥21 481.370 481,802 0.432 260.92
X56,Y21 481,480 481912 0.432 269.98
X57,¥21 481,476 481,508 0.432 269.94
X58,¥21 481.533 481965 0.432 270.01
¥58,¥21 481.344 481,792 0.448 279.93
X60,¥21 481,332 48178 0.443 179.93
X61,¥21 479.708 4B0.154 0.446 278.98
X62,¥21 480.155 480,642 0.447 279.26
X63,¥21 480,065 480,512 0.447 279.1%
Xa7,¥22 480.645 481,092 0.447 279.53 |
X48,¥22 450.798 481 245 0.447 279.61
X49,¥22 180,950 481,308 0.448 279.90
X50,¥22 481.103 481.551 0.448 7378
X51,¥22 481.255 451.703 0.448 279,88
52,122 481.408 481.856 0.448 279.97
X53,y22 481,561 482.009 0.448 280.06
X54,Y22 481.714 482.162 0.448 280.15
%53,¥22 451.867 482.315 0.448 280.24
X55,¥22 482,019 431.:1_53 0,449 280,33
N57,¥22 482.156 482,613 D.457 285.45
M58,¥22 481.889 482.345 0,456 285.30
¥58,y22 482.097 482,554 0.457 285.42
X60,¥22 482.533 482.99 0457 285.68
X61,¥22 482.195 482.653 0.457 265,48
XB2,¥22 480.944 481.409 0.465 290.76
X63,Y22 479.794 480,258 0.464 290.07
X64,v22 478.789 480.253 0.464 290.06
X65,¥22 480.121 480,585 0484 200.26
X66,Y22 480,967 481432 0.465 290.78
X54,¥23 481.718 482,184 0,466 2491.23
X55,Y23 481,871 482,337 0.466 201.32
X56,Y23 482,024 432.45 0.466 291.41
X57,v23 482,177 482.643 0.466 291.51
¥58,¥23 482.325 482,796 D.471 254,62
59,¥23 482.477 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>