


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-IA-II (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 LoI/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: 

 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 

 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 

 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 LoI/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 

 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 . 

 
 

c) 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 (1st Apr- 14th June), Plate-2 should show the 
status of the mine after the replenishment and no working should be proposed in this 
period (15th June-1st 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 (2nd Oct-31st March). 
 

Reply: Survey has been conducted during Pre-Monsoon, Monsoon and Post Monsoon and 
based on that quantum of mineral has been assessed.  

 Plate-1 Showing the mine working for Pre monsoon (1st April – 15th June), is attached 
as Annexure 5A 

 Plate-2 should show the status of the mine after the replenishment, where No Mining 
is Proposed in this period (15th June-1st Oct), is Attached As Annexure 5B 

 Plat-3 show the mine working after replenishment of the river bed i.e. post monsoon 
period (2nd Oct-31st 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.  
 
l) 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. 
 
 
 
o) 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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Status of the applicant 
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intends 10 mine 
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ri and etc. 

mi neral col lected/ex tmcted from the 

proposed lense area shall be sold 10 the 

open market as per the demand. 

1.4 Peri od for which the mining lease is Letter of Intent (Lol) for the project vides 

requi red or granted I renewed 

1.5 Name of the RQP 

min ing plan 

Address 

lener No. 589/bhu.khani ... J2012-13, 

Dated 23 January 2013. 

Are. for Mining- 30.035 

lttl""all~Q.)(as Annexure I) 

No.6, Vijay 

Lane No. I, New Cann Road, 
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and sought 

infonnation-

proponent survey 

baseline da ta in respect o f initi al Plate Annex. as plate No.1 to 4, based on 

level of the mining lease. For thi s IITR survey mining planning proposed, 

pcnnanent bench marks (BM) mining plan plates annexed as Plate 1 to 

needs to be established at 14, all di scussed percussions 

prominent location preferably Ireco1l1mendations mentioned III the lext 

close to mining leases in question part and Plates of the plan. 

and should have precise ly known For the optimum utilization of the mineral 

relationship to the level datum of avai lable in the lease area, mine working 

the area, typica ll y mean sea leve l. has been planned and sc ientific layout has 

The entire mining lease should be been designed considering the following 

divided suitably in the grids of 25 parameters: 

Meter x 25 Meters with the help 

of sections across the width of 

river and along the di rections of 

the 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 identify grids which 

bank, 

boundary, restrictions 

condition of LollMining 

deed, restriction as Mineral 

Concession Rule of the concerned 

State, restrictions as per 

sustainable sand mining 

• Mining operation proposed by 

opencast manual method. 

• Maximum (proposed) Height/depth 

of benches shall be kept 1.5m. 

• Maximum (proposed) width of 

benches shall be kept 1.5m. 

• As per MoEF recommendation, 3 

,:;afety barrier has been 

;;'--Ill<lR~~~rom the outer lease 

~fety barrierslleft from 

1~~'f'1'1 has been proposed to 

t"9'ef(lSicm phenomena. 

jlIfclach road will be repaired 

Bl:uwan Jos/l, 
Gcnlogtst 
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restrictions as r directions of 

an), Court or NOT. The Pi> shou ld 

ascertain the level of river bed 

\\'ilh the help of sections drawn 

across the width of the rivers and 

along the direction of the flow of 

the ri\"C'T and based 0 11 this define 

the depth of mining of ench grid. 

The PP should provide a detailed 

map and table clearly showing the 

grid-\\;se material availabi li ty, 

dimension of grid. location of grid 

(latitude & longitude of the comer 

points). level of grid (AMSL and 

RL). depth of mining in each grid , 

grid left under no mining zone etc. 

pp name on llTR 

section line. Section Plan for both survey Geological Section, annexed as 

sections drawn across the river Mining Plate-4. pre monsoon period pit 

and along the direction of the river section plan, annexed as Mining Plate 12 & 

needs to be submined. Each post monsoon period pit section plan, 

section should have level on annexed as Mining Plate 13, prepared. 

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 the vertical axis and distance 

from upstream to downstream 

should be shown on horizontal 

axis. 

should prepare 

modified Mining plan based 
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Ihe above surveyy.:1iiiCiiif.;;;;;at;On'Tiiw;p,:cp:ar;;dbYiilQi;:ajJ;ec<;;;;;~;;(if<l-' 

sought ooove needs 10 be a pnrt of plates been attached a.+- Mining Plate 5 to 

Ihe mining plan. In Ihe mining 13 & ex tractable minable reserve been 

• • III ion an maintained in Mining chapter of the report. 

&lQuld be prepprcd in three plales 

fur each yeil r, PI:He-1 show the 

mine v .. orking for Ihe pre-monsoon 

period (I 't APR_14th June), Platc-

2 should show Ihe status of the 

mine fl ncr the replenishment and 

no worki ng should be proposed in 

Ihis period (15 th June_ 15t Oct) as 

the mining lease area needs to be 

len for the replenishment o f the 

river bed mineral and Plate-3 

show the mine working after 

replenishment of the river bed i.e. 

post monsoon period (2"" Oet-3 1" 

March) 

PP should specifically mention in Survey & Replenishment study carried 

the min ing plan that In the IITR, on the basis of study carried by 

subseq uent scheme of Indian Institute of Tecbnology Roorkee 

mining/review of mining plan, the (IITR), (replenishment report submitted 

yearwlSe data pertaining to by IITR to GMVNL). 

replen ishment study (all five Volume of replenishment.ad minaob\e 

years) shall be provided which volume available 
The average rise in the river bed level 

in the post and pre monsoon period is 0.442 

m for one year cycle of2018-19. Considering 

the area of present mining lot as 30.035 

hectare, the average volume of material 

available in one year cycle of n:plenishrnent 

is I 

v81ue 

.... However this 

bnual average, 

R",,·s.,at.:.r, ';~ r<\lPIDONI18C112OC11tA 
GeM 011 

~ ,. . . -' . ".n 8' L ... "';""'"'"') I ;--:r,. 
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. Ince the vuriation "rriver morphology and 

lis (;.harllcteril;:licIl .&hould be Itudied fo r 

10llger dlmltiorl, with a minimum of three 

cont;eCuljvc yea rs' study .. , hen only river bed 

muterial mOM) deposition behavior of that 

pl.lrticulur stretch of the river can be 

tI 'lCcrtaincd. Carrying capacity of the river 

increases after controlled mining. since the 

tross section of the river increases due to 

mining. Sediment carrying capacity refieCls 

the account of entrainment and transportation 

by the flow under the certain boundary 

condition. It is a comprehensive index 

characterizing the sediment carrying capacity 

of fl ow under the conditions of equilibrium 

of scouring and deposition (Yu, et ai. , 200 I; 

MiJhous, 2005; Yang, et aI. , 2007; Wang, 

2007 and Ni et al., 2014). In order to increase 

the cross-section of river, either horizontal or 

vertical cxpans!on can be ex,ercised. Increase 

of ri ver cross-section in ho ri zontal direction 

is not advisable, s ince it may induce the 

breaching of ri ver banks, which in tum will 

give ri se to threat of flooding for nearby 

places. Therefore, increase in river cross 

section III venical direction through 

controlled mining of the river is a more 

viable option. The current deposition of 

RBM in the river for one year cycle (pre­

monsoon to post monsoon) is about half a 

meter. In order to increase the river section. it 

is proposed that controlled mining upto the 

depth of 

allowed only), IS it ' 
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fi ver and the rate o f deposition of RBM will 

a lso increase . The similar studies may be 

ca rried out in subseq uent years to ascertain 

the impact of increase in river cross-section 

by contro lled mini ng. Also. it has been 

observed that m in ing has not been ca rried out 

in the present min ing lot in last years, 

therefore the rive r bed leve l is already qu ite 

high, thus it might have reached the 

saturation of deposition. Therefore. the rate 

of deposit ion of mate ria l 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, 

which have got the tendency to get filled fi rst 

with sediment fl ow in the monsoon time. In 

the absence of that. the material deposition 

takes place along the width of river upto the 

banks of river and this sometimes creates the 

situation of breaching of the river banks 

causing flood havoc in the adjoining areas. 

The above condition will induce the 

deposition of RBM for the entire width of 

river. Severe floods in year 2013 have 

impacted the morphology of major and minor 

rivers of Uttarakhand. as it has brought huge 

amount of RBM and silt deposits to the 

~d('wnstre,am side. A study has been carried 

using satellite remote sensing \0 study the ... ,><,.«<1 morphology of current river-section in pre 

k-~ ______ ~~~~~~~-Lan:d::~=t~ ~ 

10 

, 
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' i to pre 

20 13 (pre~ nood) and post nood time have 

been taken. The rive r bank lines for both the 

images have been digitized und overlaid on 

the sate llit e image to get an idea of the width 

of ri ve r in lhal yea r. It has been observed that 

ri ve r width has increased at several locations. 

The primary reason for the same may be the 

excessive RBM brought along with the 20 13 

nood water and the subsequent monsoon 

nows. It is evident that, i f suflicient depth of 

ri ver eross~sectio n is not available, the RBM 

will have the tendency to get deposited 

towards the ri ve r banks, wh ich sometimes 

may cause breaching of river banks, i.e. 

increased flood threat for the neighboring 

areas. 

By increasing the depth of river through 

controlled mining, the river flow as well as 

the deposition of REM will be more 

regularized and will stabilize the river 

morphology. Hence it is proposed that 

mining upto a maximum depth of 1.5 m may 

be allowed for current year and the situation 

may be studied for subsequent year (by 

ground survey of river~section in pre and post 

monsoon period of year 2019). Therefore. 

considering the changes in the river 

morphology aod width of river after the 2013 

mwith 

the volume of material for the 

mining from this mining 101 of 

hectare area will be 4.50.525 cubic 

8P2~xiimallel)' for excavation upIo 1.5 

bed level. 
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also submit a KML 

file wherein the above-mentioned 

grid plans is superimposed on the 

satellite imaginary. 

submi t an 

undertaking to the elIect that each 

year after the repleni shment study 

the plan & section shall be 

submitted to concerned 

Department of Geology & Mining 

of the stale for verification and 

official record . 

& 

Ann~x. 

consultant 

ofGMVN 

study 

replenishment study needs to be IITR. methodology for replenishment study 

mentioned in the modified mining discussed in page No. 21. Chapeter-5 under 

plan. PP should ensure that plan sub-po int 5.41 Methodology for 

and section that wi ll be submitted Replenishment; all Survey Plates 1 to 5 & 

to EAC should be in proper scale. Mining Plates I to 14 are annexed \\~th 

proper scale. 

PP should ensure 

infomlation as per ToR Conditions 

needs to 

Repol1. 

leases and 

needs to be 

various 

Management Cell is ?Iq(:IClIr,-I~~~."" 
should clearly 

designation and number of peniOn 

to be engaged for Environmental 

not a part of mining 

not a part 

Bt.UWlIO .los'" 
Emr:·· . te' . . -"lgISIl</IIIIICI 
FIIlJC. G<. ' 
RuP tn<: · Bureau 
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~(Ol\i lorilt.g Cell. rh~ t::f'. IC-;m-bc 

St':1 up fur this lIl in\! o lll y Cl I' Ill! all 

the Hl inin~ ICUSl' o f the O M VN in 

the impm:t 0 11 em il\)HIl\~llt due lu pion. 

dustt:r S.i lU:liio n . it' QUlI lil), 

Ill\ .. xlding nc\.-Js tll be liune til 
Aeml\.xJc.:: S(!n" ,we bUlh lor ltl'cH 

nnJ line source. 

be d ~arly prod ded in Lite EIA pian. 

Report \\ilh otht'r dCUlils slich liS 

" idlh f road. length o /" road. type 

of rwd. im tlCI due to 

IJ'3Ilsportatiol1 on Lite vegdtJIion on 

lhe both side of the roud. 

frequency of maintenaJ1ce of the 

rood. am un t proposed for 

matmenan e of the road, 

compensation to lhe land owners 

effected by transportation of 

mineraJ etc. 

to be 

allocation. The C9)/tlpri'tt"9'J 

the view that ~~rJg 

large number ~1~[Illles"'Q 

should set up 

the 

survei lIance. 

EMP 

needs Part of 

revised as the Environmental plan. Bl:uwan 

not a part 
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Monitoring cost is not included in 

the EMP Budget. 

II) PP shou ld subm it a plan clearly Part of EM consultant, not a part of mining 

mention the area that will be plan. 

covered under plantation. 

0) Detai lS of the instruction of -Distance from nearest Upstream Bridge is-

I-Ion'bel High Court if any for the about 6 km (Rajbala Road Bridge), location 

mining close to the bridge. point coordinate is-

30°31 '24.8 1 "N, 
7rS4'S2.48"E. 
-Distance from nearest Downstream Bridge 

is- about 710 m (Vikashnagar-Barkot Road 

Bridge, NH-123), location point coordinate 

tS-

300 30'34.86"N, 
77°49'49.17"E. 

On the basis of above MoEF recommendations for tbis project (Letter DO. J-

11015/125/20 13-IA-1I (M), Dated 6 July 2018); mining plan is being revised here, as 

per Em'ironment Clearance (EC) proposal already been submitted at MoEF level. 
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4.0 LOCA" /0 '1, (, 1,," 1,1 AI,,, IJ ,, ( (~,"""!lJA' Y 

4,1 LOCATION 

(.) 

(b) 

(e) I eluil Vik.uhnagar 

Cd) Village 

Ce) Khasra oj 1'101 oj l3Jock Kha<ara No, 649 

Rangel 

Felling Seri"" etc. 'one 

(g) Area ( hectares) 30.035 Ha. 

(h) Whether the area is in forest ,'0, area does not fall under forest area 

(please specify whether 

protected, reserved etc.) 

(il Ownershi pi Oeeupancy 

OJ 

15 

Letter of IDtent 1= released as per 

Part-J, Poiul No. 02 of t:ltar'akllud 

MiuiDg Polity 2011 for mining of minor 

minerals i.e. RBM 

Longi!Ude- 77° 5O'23.60"E 

Longi!Ude- 77° SI'6.53"E 

.20 
Longitude- no S J ",'I"E 
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4.2 

- l\ li llc l'tll ]1 ltl P USCtJ ttl mine 

(~) Periud orlllin ing Lcus~ 

(c) Cuh.'gltry 1l l'l Ulld lise 

I-(~d:-) - -j' I·:i'I:c,:;;'n;;:'i lll1 Runge or River l !t~ 

SU l1d. 111\11'1 find Bnll ldt'r ., 

I cUt'r (II "Urnl Wnll J!.ffllllcd fm I'rllr)(I~t'{ 1 

ndl1 l n~ Ill'ln flvQ ( ~) YChTlli 

Llli llllndll"d fIJI Annexure II 

RCYl,'Jlue lund (Nnn rort' fi l l(1rld) 

41'1.('10 4X6,' ro 

4.3 ABOUT Tim DI S'r lll e'T· 111, II'i<l IJthN,cI,", I, . ltun.ed In NW com ' , or 

Uuara~hand slate and c~ tcllds n ·OIlI N Llll iwdc 29° .1 ~ · tll 1 III OZ' :lO" find f!' l .onglhldc 77(', 
o 

34' 45" 10 78 IS' 30", II lilli , in Survey "I' IhOl1l ' l'{jp.'~ IiCb" No., '3P.. r. I . J nnd K. The 

district is bounded by Ultllt'kll shi district UII the nbrlh. Tebrl Clnrhwol find Pn~lri Cmrhwfjl 

di stricts on the cast und Suhm'l1 plll' district (U P) 011 the sbuth. IIY weSl(';m oolJn(!nry ndjoini 

Simlour district or I I i maclml PmdcSh scpti1'Ut(;d by Rt vert! 'I\ms (lfi(J Y nmunn. 
l 

The total arcu or Dchrauull distr'ict is 3088 kJl' with til) overuge C1 11i1udc of 640 m nhovc: 

MSL. The district comprises of' six tchsil s. ntll llcly Dchmdun. hnkroto. Vikrl.'mngnr. Kal si~ 

Tiuni and R..i shikcsh. Further, it is divided into six developmcntol block .• viz: ChakrfUn. 

Kalsi. Vikasnagar. Suhuspul', Ruipur and I)uiwcdn. There lI rc seventeen t own~ find 764 

villages in this districl. 

4.4 ACCESSIBILITY TO Tim I'ROI'OSIW LEASE A I1 F.A· 'I he pr posed lease 

area is a part of a village- Durnet , district .. I)chrlldun, lJIIMokhnnd. ' n lC villoge is 

upproachublc through via Vikashllngur-l3urkot Route (N II- 12:l ) . 'I he rropoficd mine Icase is 

connecled 10 NH· 123 Ihrough II "u"j!:"la"lnr~ 
. ,r, ~.\ \'\\: ,1,'1 

rail way station is Dehradull RU;(~,.JI",, _""'':'I 
} 

roachable !It 0 distance of about 28 

" 
kms aerial distance. if liD 
NEA REST AVAILAIILE 1 ~ClL IE d 

,,",:=~=---~~~~;I~ ~ 
Nea rest Itpprm.ehilblc NII I ,gar. Barkol road. NII· 123 about 

Nearest Railway trAnsportatiun 

Nearest Air racility/l-Ieliplld etc 

" 

IIcli pad B'P.~nhrot~, & Airpon al • 

Jo ll ygrUl.rIlda~:-aM!f~ kms 

Rv . allab:;;'"'O RUI',otMii8li2OOWA 
Gov. ol l" ... ~ 
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Nearest b:HJk f:1Cility Ka ls i. abou t 500m -
Neares t Public Health Centre (PI-IC ) Kfl isi. about 500m 

Nearest Community Health C entre Vikflshnagar. ObOUI 700 m 

(CII C)iJ)is' . Hospi'al 

Nearest Prim:l ry School DUnlct . f1bou t 500 In 

NCllrcSII-1igh School/ Intermediate Colhlgc Vi kashnugur. 700 In 

Ncotrcst Degree & Post Dcg r'cc Collage Dchradun, abo ut 26 kms 

Nearest Vocatiolllli EcJU Clitioll:1i Center/ lTI Dchradun, about 26 kms 

Nearest Sm:1I1 market Kalsi, nboll' 500m 

Nearest M:ljor Imlrkct Vikashnagar, about 700 In 

4.5 ABOUT THE PROPOSED LEASE AREA- Leller of In'en' (Lol) for RBM mining 

was granted via letter No. 589/bhu.khanLcc.l2012-13, Dated 23 .January 2013, in the a 

part of village- Dumate, tehsi l- Vikashnagar, District- Dehradun. Some o f the important 

facts about the proposed lea$e area, as per mining policy, are given as below:-

4.6 

• Lease area fa ll s 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), location 

poin' coordina'e is- 30°31 '24.S1 "N, 77°54'52.4S"E. 

• Distance from Downstream Bridge is- about 710 m (Vikashnagar-Barkot Road 

echnically & environmentally safe 

2. _ _ L;f1s d mining lease area must be given 

3. ~~s~u~-~~~ed in Georeferenced KllilSlIl'tI InIlJ' 

(Cadastral) (Annex. survey plale. 1 104). 

4. Description about the government land, private I~~~~ 
proposed lease area shall be given & verified by thll~W 

etc within the 

copy 

~~ 
17 -,--, .......... 

, 
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of same shall be attached with the mining plan (described/c1ass ilied on joint 

demarcation r eporl), as bclow-

Sr, Khasr a No. S tatus of Land Total Area Area Utilized fo r 

No. (Ha,) Mining (Ha.) 

I 649 ka, Revenue 30.035 30,035 

30,035 30,035 

5. Satellite map (scale 1:10000) of Public place, nearest bridges that fall In 100m 

circumference of Jease area shall be ment ioned (Annex. SUn'cy Platc.4). 

6. Both bank of the river should be mentioned in satellite map, and marked mineable 

area clearl y mentioned after leaving the specific distance from the river banks. 

Satellite map shall be attached with the mining plan (Annex. survey plates t to 4). 

7. All DGPS Pillar coordinates of the proposed Mining lease area shall be mentioned 

on map (in tenn of larger mining lease area the DGPS point coordinates shall be 

taken/given at ever 100m interval (Annex. Geo referenced map. Annex. Survey 

plales I to 4). 

4.6 Geo referencing- means that the internal coordinate system of a map or aerial photo 

image can be related to a ground system of geographic coordinates. The relevant coordinate 

"ansfonns are Iypically slored with in Ihe image file (GeoPDF and GeoTIFF are examples), 

though there are many possible mechanisms for implementing georeferencing. The most 

visible effect of georeferencing is that display software can show ground coordinates (such 

as lat itudel10ngi tude or UTM coordinates) and also measure ground distances and areas. In 

other words, Georeferencing means to assoc iate something with locations in physical space. 

The lerm is commonly e geographic information systems field to describe the 

process of associ ~ ~',") ~ ~ r raster image of a map with spatial locatioos . 

Georeferencing a~ 10 an of object or structure that can be related to a 

geographical I ~, n, Ji~on;?s o'f" "'te' st roads places bridges or buildings 

.. -

Need 
Georeferencing 

Ie r:.~" I" , " , 

'i' '''-;~--:- ' ,:. • I 
1.{1' . 

ial; to' 'JlJ8ki ae and satellite imagery, usually raster images, 

useful for mapping ~t"e~x~p~!~ er data, such as the above GPS poipts, relate to the 
... Bt.uwan JOSI'I 

ErnpaMlled GcoJogosl 
FIIDC,Govt" ".........., 

Imagery. 

RUP ,Iodie, BuIMU 
~s:::.~w "::-'AM~ _ 

'" iBlIi ... ".A47'R~ 
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VCI')' CHRC llIlu l infonl1lHion may be cOr1tujncd in data N images that were produced 

ul H differell t poinl uft ir nc. It may be dCHi rcu dthfi:f to combine or compare thi s data 

wilh 111£11 ClIrrently tivuilablc. " he JUller ~un be used to analyze the changes in the 

(cullifeR under Iltudy over a ,x:riod of time. 

Difli.:rc,lI Il1Upti Illuy U!iC dif'j'erent projection sYlilcms, Gcorcferencing tools contain 

methods: to combine tIr1d ovcl'1uy these maps with minimum distortion. 

tJsing gcorcfcrcncing Illc tho(l!t. data obtained from surveyi ng tools like total stations 

Ilwy be given i.I point of re ference from topographic maps al ready avai lable. 

It rnay be required to establish the relationship between social su rvey results which 

h<l VC been coded with posta l codes or street addresses and other geographic areas 

slich as ccnsus zoncs or other arcas used in publ ic administration or service 

planning, 

Mrlhods-
There arc various GIS tools available that can transform image data to some geographic 

control framework, like the commercial ArcMap, PCI Geomatica, TNTmips 

(Micro/mages,lllc) or ERDAS Imagine, ne can georeference a set of points, lines, 

polygons, images, or 3D structures. For instance, a OPS device will record latitude and 

longitude coordinates for a given point of interest, effectively gcoreferencing this point. A 

gcoreferencc must be a unique identifier. In other words, there must be only one location 

for which a gcorefercnce acts as the reference. Images may be encoded using special GIS 

file formats or be accompanied by a world file. To georeference an image, one first needs to 

establ ish control points, input the known geographic coordinates of these control points, 

choose the coordinate system and other projection parameters and then minimize residuals. 

Residuals are the ditTerenee between the actual coordinates of the control points and the 

coordinates predicted by the geographic model created using the control points. They 

provide a method of determiiRif accuracy of the georeferencing process. 

In situat ions where dat sf ·n collec signed to postal or area codes, it is usually 

necessary to conve ~ ' t~ c tes by use of a definitive directory or 

gazetteer file. Such . ttcer!. ~ p,rod~c<:lI by census agencies, national mapping 
...... -~ 

organizations or po' . .rvice 'Pt'llY(ilers;,.ht simplest, these may simply comprise a 

I· 11& (~ l • cod 
,st of area code. 0 la ~ and ot r list of correspondmg es, names or 

coordinate locations. The e of the codes av~c. An 

example is the UK's National Statistics Postcode Directory aRI.iIIIM1 ._II'de'. 
RuP ,Indit. BurNu 

• 
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nlbcrship of census. administrati\"e. electoral and other geo~nhical areas In this ..... ~ ... m< -~ . ~. 

the din""<'IOTY also provides dales of creation and deletion. address counts and an Ordnance 

SUI"\"e~ grid reference for each postcode. allo\\ing it to be mapped directly. Such gazetteer 

tiles support Olany web-based mapping systems \'hich will place a symbol on a map or 

undertaken analysis such as route-finding. on the basis of postal codes. addresses or place 

naJlles input by the user. 

Cadastral Maps- Cadastre is a technica1 lenn for a set of records sho"ing the e.XlenL value 

and O\\llership (or other basis for use or occupancy) of land. Suictly speaking. a cadastre is 

a record of areas and values of land and of landholders that originally ""35 compiled for 

purposes of taxation_ In many counuies there is. howexer. no longer any land ta.x and in 

pT'3ctice the cadastre sen'es two other equalJy imJX>nant purposes. It prO\;des a ready 

means of precise description and identification of parucuJar pieces of land and it acts as a 

continuous record of rights in land. modem cadastre normally consists of a series of 

brge-scaJe maps or plans. and corresponding registers. Both the plans and the registers may 

be stored in computers. as discussed in the chapter "computerization of maps and registers-. 

The present chapter deals with the essential features of cadastral maps ,,;th particular 

reference to the form they take when drawn on paper or displayed on a computer screen.. 

While the survey of an individual parcel of land has in some countries resulted in a 

"cadasuaJ map" for that plot of land and may have been unconnected 10 any adjoining land 

parcels. the true cadastral map covers all parcels within an area rather than isolated plots. It 

can act as an index for other land parcel surveys that show more detailed information or can 

be of sufficiently large scale for the dimensions of each plot to be obtainable from the map. 

In this chapter, and throughout this monograph, the tenn 'cadastral map' "ill be associated 

with any parcel of land whether defined by ownership, value or use provided that the parcel 

has an independent identity and is relevant to the management of land as a resoun:e. A 

cadastral map will show the boundaries of such parcels but may in addition incorporate 

separate plot of land whi~Iil~. 

" survey plOI" or Uland 

20 

e the object of the map is to provide 

ale must be large enough for every 

te possession (con\'Clliently called. 

91gnij,flb1e uni~ms..w-map cIaIa 
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'Iurcd hI II corn pu ler. they rrHly be drawn ~t almost any scale and this can gi ve an flrc :> 

, 'c"~ io l1 o f' Hl'cll lcr uccurucy th tln the qun lity of the survey data may warrant. 
1I llpl " . 

IJ j rrc r'cflli ~,1 Global Positioning Systems (OG PS) arc enhancements to the Global 

positioning Systern (O PS) which provide improved location accuracy, in the range of 

opcf/lliollS of c(lch sys te m, fro l11 the I S-meIer nominal OPS accuracy to about to em in case 

of the bl:SI il1lplcmcnwlions. Each DG PS uses a network o f fixed ground-based reference 

swlions 10 broadcast the difTcrcncc between the posit ions indicated by the GPS satellite 

system nnd known fi xed pos itions. These stations broadcast the difference between the 

measured SAleliite pscuclo rangcs and actual (internally computed) pseudoranges, and 

receiver stat ions may correct the ir pseudoranges by the same amount. The digital correction 

signal is Iypica ll y broadcast loca ll y over ground-based transmitters of shorter range. 

21 
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C HAPTER-S 

50 GEOLOGY & EX PLORA TI ON 
s.i G£OLOGY- Geologica ll y, The area fall s in the Inlcnnounta in Doon Valley and is 

undcrlnin by recent to sub recen t Doon Gravels, which lie over the Upper Siwalik 

sedimen ts. The /)oon gravels have been broadly di vided in o lder Doon Gravels and 

younge r 1)0011 Gravels. The older /)oon Gravel consists of partly of crushed Upper Siwalik 

Cobbles. Angu lar Pebbles of Quartzites, Slates and Shales from the Nagthat, Chandpur and 

Tal fo rmations and Limestone Pebbles from Krol limestone alternating with clay beds. 

The younger Doon Grave ls rest unconformably over the older Doon gravels in the northern 

part. The disconformablc relationship gradually disappears in the southern part. The 

younger Doon gravels are characteri zed by very large boulders in the alluvial fans and 

debris flow depos its and consist of moderately sorted mixture of clay, sand, gravels and 

boulders. The sandy and grave lly un its 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 mini ng area belongs to a Fluvial Deposit, geologically Recent Deposit, 

carried by River Yamuna. 

5.2 EXP LO RATION 

Adequate amount of sand, bajri and boulder in reserve is available for meeting consumer 

demand. Moreover mining wi ll be carried out by batch rotation manner and the mined out 

area is annually repleni sh. ble (Replenishment study carried by lITR). 

5.3 

s of reserve. 

The geological reserves 

a) Economic Ali. (E-I): s exists withiflil\l~iW~'i\ftch &: having no 

problem selling in the market. The road is near loaded 

22 
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IntO lIPPI;III willi In.! ll! l, t I li6tJf!~ urHJ illtiJiUul c,,"l:uvCllor &. lrnnspor'l to open murk t l & 

\1Ill tl !1 \:!1 fI ~ jll:! l 1- lIUlt clll lW I. Uil ilu'! Ict1 sil1illLy study. economics vlobilily of dCP08il 

lin, l1eell 1" lUbll~Ii .. J &. IUJM III oclJllullile vltiblc, therclore ecollolnk .,is hu, been 

ellil , ltlr ll'tI U, II I. 

Ii) 1 ,'~,"l ltilil!' Nilitu. (1101)1 1'~I" iblllty stllJy Ilu, been carrico out & is con. idered to 

h~ II.-'il t:i lhlli ty t:iWHtf!, A IlltiRltlHlty study pr'ov ldcs II prelirninary assessment with a 

I l~ \ ~ 1 nl' nHll1 ~ 0J1ejj tHI \!Ulllj:ltlrcd lo tl1Ul ue J'i!uslbHity study. I t hus been re vealed that 

e'pl,llttl tliltl (I II(JIM I ~ ICUB lhl ~ &. Hcollulliic vlubl. & feasibility axi , under UNFC 

'title 1111, b~ " , ,,,wI Llt l'cUlis 1'. 1, 

.,) (lNl ltl~lt lll l\ ,I" Tho Kllu; UI'c 01' tillM I. SCCII in the entire stretch & thickness of 

I lil~ 1 vtll lt, ~,~ Ill to ;l ,UtH, Thol'e!,,!''' geologicul uxi s hus been considered as 0-1 . 

III ('Ider hI clliclJlm IIle rnillcubio l'eServe the geo logica l map on (he 1:1000 scale 

WII'I IWCllnFcO unll nHlln litho units were marked 011 the plan to know the surface 

~p r llJ OJ' cueh unit , 'rJle tlil'lor'ClH c.onstltucnts of the deposits such as sand, baj ri , 

h\wklcl' o!id mlxmro ufeluy, 8oit) sill, bmled 011 sized classi fi cation were considered 

11.11' the f'CM I'Ve culcultltlon. Although it is nol possible to mark these units separately 

on the Hcolugicul I!iUI}, us such th ree pits of I x 1 x I meters were got dug in the 

io lncublc lellS lU'CU lind muteriul so uxcavaled was separated into different size and 

their PCI' 'unUig~ WIIS worked out. This percentage was taken into account during 

culculOlion of tho reSerVe, rh~ clI111ululive result of the lest pits arc given in the 

loliowi liH Tnblo no I . 

T .. lJlc Nu. I. Clllssinellliun uf Mineral Consliluenls available 

Size Percentage 

mm 

8-64 mm 

256mm< 

11m 

(as per Go 

~~illj'~~~~ 211.(~1 146- Khal 20 I 0, daled 31 " July 2015), Calculation 

or rCScl'vc hilS bc,,,~[j,,, ..... .a.:i(yf1,wing: 

I. Cross scclions huve been prepared at Intervals, 
FRliC,:OM>'"i 
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;\1 'l\ 01' eVe1 \! 1l1~S 8l.!clh.J 1I Il u ~ been illkOli , Itnr ox.Hl llple. if the ure (I( Cr(Jsit 

~\.\~Iio ll "1\ ' 114 'X' {lilt! II II.~U ~l r II ~ LJ ' 1M' ', lhen !lvCrtlgc of both cn jculutihg 

the' ",,~lIc (I ,e, (X I Y)I ), 

t l)i :\hHlC' hdwc\.· 11 tile I\V\.I ~l.!c t lll llR 1 1U~ been lll ll llirllccJ with the: ttvcra~e area of 

Ih~ hV\.l M~~ l jl1ll~ I\.) jaCllhc lulld Vldul1I(j, Eg, I( X I-Y )/.lj x DisHmtt: btltween A~ 

/, ' &IH I', 

n,~ (\\\'1:111 gl'\ \I \\~Ic:ll l'C~C I' Vl' 1i hll vc heen i.J.!OtlrnutcJ thwugh gC()ingit£l1 crosS sccHfm 

llh.'lh\h.i. rh~ ;\lOCi' \I( ~'h.· h s~~ l llI ll lInu I ~ cu i 'ldulcd, 'rll t section u rC{t i~ multiplied by the 

"\11\..~ "'lh'\,l1~l' t<\ ll~ ( the \\)IUI1\ I.:. The IlII'g\,)l gCOlllglcul rC!;CrVC c l u~slfied in to three 

\'i\l~.tt,\ti \'~ i.e, Pl'~)\cd l'eserve, Pl'obubh.: I'c~c rv' & pOSSlb1 1.i reserVe. In this project the 

I'I~) ' ~,,-i 1\:'$~rH~ ,-,s~c$scd tiS 3111 depth & fl U-lII '" 2111 i l l< probhbic reserVe whtreas 1 m 

\.\\ll~i\kn .. \1:\:\ l X)ssihl~ reS 'I've, Out or tolul VO luftlC the 90% considered as the recoverable 

l\,~\.'r\~ & 2,2 bulk dCl\sily, 

CI'O"":_-l-i!~~~~~re.':!-"sl~~'!!.!:l-i!q;~;;;;~'.':!r--4Q~U;.;;niifi~Iy~1 
S<<llo" Un. (m') innuellce (rn) (rn') (MT) 

-1' 

AL 

Line 

1- J ' 

2-2' 

24 

915 

906 

894 

150 

200 358776 

358776 

200 

200 

(MT) 
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5.3.1 Geological Resen 'cs: The summari1..cd calcgory-wisc geological resene estimated b) 
15:-
Table No. - 5. 

Miner,,1 Reserve Code 

Resen 'e III 

No. 02 

• Total Area= 3o .. 1I;l5=',",,-OIG,,1i,S0;f< 

• Proposed mine w6~lg 

repon ). ------

of K<"" 
in (m') 

9,93,450 

as 

1,%,7031 

13,11,354 

6,55,677 

up 10 I.5m bgI (as per IITR SIU\C)' 

• Delail aboul Ihe minable reserve discussed in Mini'll;(; 

25 .:, 
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.. M INE HEPLltN IHIlMI~N' I ' 
~. hll" heell nsscsqcd thnt prrlrh:HICtllfl ill l!tg il l' dJ 111IIll'11I1 ph ~IH!l iur:1 II' fl' Hilly il'-Ili nl.)~)d".j.1 
dllring !l1tH ISOU II SCOSt1ri miu gets cUllq1Ic l 'l), rC!iknl. II,,! J I IIWl""C' 1 1 Ii I krHlfll1l1: HI t)1 

I ')' & Mi l1 illg IlIUY II h1'iitur ti1c ret" ~ 'tl s l tlnt'lIj w ilillll 1Ii(l Inl'\ nll.1 fllll\ I1ll'JIl, 
(jCII ug 

1ll"liol1 0" study i.e. rcpl IIlsltiliCIU fl IUJ lt:!~ j)fl ly h~ con~h,dnl whl')Il"vC' r 1'·~liht"L1 
~(llls t 

~.4 . 1 METJlOI)OLOGY FOil HlcI'LW'I IHIIM ENT 'I'lIiJ • Nrvcl'lll Ikl<l vj" , ~ III 'h' 

" I'lled river' ~cdl{J r1 lIuvc b~crl t:tlt'ricd lI Ut I), Iff' J tJu"k t?t! tit fIl me tllh gl'~ (h.'w vh;lt" conC\.: 

"ilh Ihe GMVN nl1icilll. 1I i1~ 1'0lWlII'I ur Iii COIlCctll d JlillIl'lg l" tJ In Ih. ,,,.,11111 .,f July In 

October 201 M. for collcc th,g the I' cotl l"lul f4E1 LH lc /.l ulU, III ttl ~ IHtu uf th ' ~1()lInd It)\;.Hions 

inclll~ing Ihe reve lt ue (S hl\inlj Itlulia wil li Klt u~ ru HUlIlI) r~ Ull~ Ihen til ' Kurvcylng work In 

Ihc pre /Inti post monsoon seaSon. 

The recon naissance . urvey dutu ul, u h Ipod III d . ldiliS the ,,"I<:<:tl n <If contr I 

Slalions li nd Ihe work slrutegy to be udopted lor lllapplrlg In order h) res"i t Ihe errors. Pew 

Khasra numbers und their respecti ve locutlo", (u. per Ihe infonl'lo,i"n 'Iven by Ihe PUlw3ri 

_ Sial. revenue offi ei"l) huve been collecled uslr)g (,JI'S (CJlobul Posillonlng Syslem). 

However, since no wrillen record 01' Ihe . pull ul locmloll of' tile Khtlsro numbers were 

avai lable alongwilll the ground coordillates Us well Us the WOlln~ id ftt ilicrll I'jr the lond 

marks or geographic locutions are 110t avajlub l ~ 011 111& revenue maps, Ule {I ul'\lcy of this 

work is reSirieted by the accuracy of' information provided by Ill. talC revenue ofli cials of 

the concerned river-sections. Thi s information hus bl.:cfl liSCO 1'0 1' gcorc: fcrcn ins the hajro 

maps. This step has helped in understanding the ground locati n as well os for 

djssemination of infonnulion regarding the mining lot vi :; .. u .. vis its surrounding area. The 

georererenccd Shajra map or the lot no, 23/1 or Yumuna river section at Dumel has been 

given in figure 3. For better inlerpretubility the . utellitc imu~c of the concerned river 

ctronic TOlu) Stution and Geodetic GP 

l3e . re .turt in~ the survey work, II number of 

, 
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Si nce the Survey o f India reference 8M is at more than I km di stance from the rivcr­

sect ions in Tons and Yamuna, the BMs fo r the river-sections have been established us ing 

Geodet ic GI'S in the re lat ive po im pos it ioning mode (DO I>S). 

complete survey measurements were taken by Electronic Total Station. The work 

SI" ..ted from the permanen t bench mark locations in the form of concrete pillars, which 
was • " 

. , CO " ~trl1c t cd specifi cally for prov iding contro l points of the curren t survey work . Since were " 
thl'rc arc vcry less possib le geographic landmarks available at or near the ri ver sections, 

these pillars would be ve ry useful , if the reference is required for the survey work to be 

ctUTicd Qut in subsequent years for continuous mon itori ng of the morphological behavior of 

the rivcr·sections as we ll as for ri ver repienismnenl studies. 

The survey work for the river sect ions has been carried oul for the entire width of 

the river from left bank to right bank, since the location of mining lot can be more 

efficiently demarcated if the ground elevation values of entire width· points are avai lable. In 

thi s mining lot, the reference pi llar (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 a small drai nage coming from Kalapanhar area. This reference pillar as well as few 

TBM s have been used as reference for this mining lot. 

The 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' 

(Electronic Distance Measuring Device) for measuring the slope distance by electro· 

magnetic radiations and computing the horizontal and vertical distance on that basis. 

Total Station survey for a river section has been started from the reference control 

point (concrete pillar constructed for this purpose). Back-sight has been taken for the 

control point and then fore,:-s~·~l"::~'-l! 

survey observations arc aJ(eii> I of 25 m in longitudinal direction (along the 
.~ ~ . 

length of river) and : r)fj,' jx:~ro 
the ent ire river-se t~ isl!~ a 

measu rements hav catt'f~ Pris 

tion (along the width of the river). Thus 

'd of 25 m by 25 m, The ETS survey 

ode, since it ensures better reflection of 

electromagnetic radi 
.... ~ j ~ 

which .... \l!ied r I ing the observations, 
;~ 

tilln en for planimetric coordinates and height 

positions for the various poin acing of approximate 25 m in the longitudinal and 

across direction of the river-section in prism mode. 8t.uwamJ-"bc river is not mucl t;;;peneit8d GcoIogiII 

- F~~!"~ 27) fIIoGIiiiMG ....... GIOftiAAI&I&IW RCJ~!;; 
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Ih{'ld~lt,"' ,h(' nl"~l,uti\')11 SllU\01\S arc ;.\1 less distn,lIcc only. The instrument h:.l s been kept 

~rl'f\"iln:'ltd) in the ('Conte,' of the li n ;.!' and the obscrv ntions lowords the ri ver btlnks h~vc 

1 .... ""11 ..:;111'+<.'\..1 ~mt . rhis flUS hel ped to keep ull lhc 61'S survey-sighti ngs at approx. 100-250 III 

,h"l;lllt'C, It IIl.I) be llQk-d thtl1 whi le the ETS instrument used in th e survey work is capable 

\~fM!..in~ \lh ... "C!v:ttioIiS upto 4- kill in Prism mode. This enSures that the sighti ng disuUlce has 

,,,,x'n kcpt k:,-'\ lu enhallce the obscl'vlllion-uccurocy. T he obse rvational points fo r lhe 

pl\'Inincnl tC~ll11~S c .g. Icmpk:. important buildings, river spur locations are also luk en. The 

Imltt sl1r\"('~ fm~ l~'t;n carri~d out in the pre-monsoon period and then has been repeated in 

(""'" IIlt\n~'t.wn period. The pl'C-monsoon survey has been carried out in the months of July/ 

,,\ u~U~l ~OI R "'hil~ posHllonso n survey has been conducted in the month of October 

~tHS. l1w ~un~ey ObSCfv3ti IlS of both the periods have been compared and evaluated. The 

diH'ert~nt of kn~ls fur the Sl.tme location of the mining lot, in pre and post-monsoon period 

h.<\s bt.'l':11 obs~",· ~ in the runge of 0.048 m to 0.92 m. These values will act as the basis of 

Ul;;' replenishment stu y of the river for the concerned mining lot. 

For lhe Yamuna river sections, the survey work has been carried out independently, 

sinl'e we ~ p!lf3tion berween the two mining-lots of Dumat and Dhakrani is approx. 15 km. 

For Dwnul portion of the am una river (lot no. 23/ 1), the survey work has been carried out 

from me upsrrenm side of the river, i.e. from the eastern edge of khasra no. 649. Near to this 

side 8 small ri ver coming from Katapallhar area meets the Yamuna river and a large spur 

e.'\;ists. The survey work has been carried out towards downstreanl di rec tion. The reference 

, lltrol pillar has been constructed on this end of the mining-lot. The entire mining lot has 

been o\'ered in a single khasra no, 649. A road bridge connecting the states of Unarakhand 

and Himachal Pradesh exists in tlte downstream side of the lot no. 23/ 1. 

iter the Sllnreys for the pre-monsoon and post-monsoon have been completed. the 

Longitud inal-sections (along the length of river) and the Cross-sections (along the width of 

n\'er) have been prepared u survey computation software. The data has been 

exported to the Exce ~ an e of elevation has been obtained by subtracting 

pre-monsOOn lev ~ In ~m ~ levels. This e levation difference at each 

location \\; 11 he l ~ lrt~~~or s ud 'ng the replenishment behavior of the river. 

The longitudinal ro~s~n:6orres nd ng to the pre and post monsoon period have 

bee " ~ . n given in the ucnt fill.~~ 
-:l'lll-' 

d'r Bt.uwan JOShi ' 
Emr,a.1 ... ,Jlec1 Gcn10gist 
F"DC.Gov' " ·,.khand 
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C I-IA PTER-6 

6. 1 MJ I 'G 

6.1.1 
~ 1 £THOD OF 'VO I~KJ NG- Taking into consideration the matrix of deposit in 

h 
','or bed and the targeted production, the mine wi ll be worked by fully manual opencasl ( en 

method for co llection of Minor Minera ls (Sand, 8ajri & Boulders) from River - Yamuna 

(proposed ML Area-30.035 Hectare) at a part of village- Dumate, Tehsil- Vikashnagar, 

District- Dehradun, Uttarakhand. The project does not involve any processes such as 

overburden removal, dri lling, blasting and beneficiation. The proposed mining method is 

conventional opencast river bed milling primari ly involves scooping the mineral through , 
use of implements like spade, pick axe and shovel etc. and requires no drilling & blasting. 

Proposed mining will be started from higher levels to lower levels, going to the maximum 

deplh 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 is workable and 

replenishable yearly (Replenishment study carried by IITR). After each workable year, a 

longitudinal wall of about 1m be may be raised and repaired thereafter, as required, on the 

ri ver bank side to check toe erosion, an environment hazardous phenomenon may be 

induced by the heavy fl oods during monsoon season. Mineral extraction will be done for a 

period of240 days in a year; during monsoon period mining activity will be strictly banned. 

6.2 SURVEY INSTRUMENT SPECIFICA nON-

Proposed Area Survev- Survey work & replenishmenl study for the project carried by 

Indian Institute of Technology Roorkee (JITR) as per recommendations of MoEF (Letter 

No. J-llOI5/8812013- July 2018). (Survey Drawing Plale.llo 5) 

arrying out mining: 

I. in ng Policy and Amendments. 

2. tn • Bajri. Boulder elc.) Policy 20 11 

3. nl Guideline:~R~".M~tJovt. of India. ' 
, - - .~€I(j ~CO'og,st 

FRDC.GOIr. -'akha 
RuP , !nIJj~ Bweau nd 
Rpc ·slra",.; ." rtllli: 
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4. ()tlu:r guidelines & 'irculors, relutcd to ROM mining! Gazelles or the Ministry or 

I /I vironl1'11.:nt & Forcsts. 

(,.2.1 S(JSTA I ~A!I!, I) SAN D M INING MANAGEMENT GU IJ)ELl NES 2016 OF 
- ff & 1'1/01 OSfJ) LIlASE-Mil . 

GENEJ(A I" AI' I' IIOACIl TO FO rI l' rlorOSEJ) LEA E 
SLiSTAINAJlLE SAN I) ANI) G IlA VEL 

MINING (S ustlli ll :lble Sltlill Mi ll ing 

M :1 n l4 gt 111 e 11 t G u id t Ii II o:c':::2:-0-::1:,6~) :::;:::-::.,-j--:;:;,-:--;-:-::-:-,---:-;---;--::-:-:--7.'--;;:---1 
a) PartS or the ri ver reach Ihat experience 111C Le iter or Intent (LoJ) was 

deposilion or aggradation shlill be identified 

firsl. The Lease holderl Environmental 

granted/released vide 

589/bhu.kh a "Lee_nO 12- I 3, 

letter No. 

Dated 23 

Clearance holder may be allowed to extract January 2013 (A nn-I), In the favor of 

Ihe sand and gravel deposit in these locations Garhwal Mandai Vikash igam Ltd, 74'1-

to manage aggrada tion problem. Rajpur Road. Dehradun, District- Dehradun. 

Ullarakhand as per Part-I , Point No_ 02 of 

Ullarakhand Mining Policy 2011, for extraction 

of Sand Bajri and Boulder (RBM)- in a part of 

Ri ver Yamuna-Lot 0.2311. ViUage- Dumate. 

Khasara No. 649 ka, Area- 30.035 Hectare. 

b) The distance between sites for sand and It has been assessed that proposed mining area 

gravel mJnmg shall depend on the mineral picking area generally gelS flooded 

replenishment rate of the river. Sediment during monsoon season and gets completely 

raling curve for the potenlial sites shall be replenished. Based on preliminary survey done 

developed and checked against the extrac ted by IITR, it is assessed tha~ on an about 15m 

volumes of sand and gravel. ..... A. '!,~ ~v,t .. h~iC",k RBM deposit seasonally comes over 

-t>.. " /within the river zone of the proposed site_ 
';zf ;I -t '" p ... ,\~I'!'I'idering the replenishment of the maleriai 

/~ region mining up to l.Sm depth re ~, 
~ .~- ": -;;. ed as sustainable RBM extraction for 

. ....1 "{(£ 

¢ 1U'ur. 

... _-------------------------. " ... ---
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I II !lul\.,d "tr;'IIIH llillln It~ 1111 Il111 t1 \:C ,md M l lllfI~ hi pmpn t l wll1tJf) " f'''''M~l1ed Melt d) \ k l \ 

, tldtldplulll'i h pi ~ I ~ II d Ihlh l'l Ihl1l1 ,lilly 
nllh .. II" 

(II tin' \ 
hililll\" i!i Illul III III dl\ l li l~ litHI n /lo~1 

" '-111(11111 Oj lhlU I\1 I\~ l l ,,~ lIh'lll! l't! III hlllli 
S,I.II II 

"

\l' \.llUrll'ld 
1/1. 1\ 

I ' 1\ \11 -..IIUJ nn\.l 1'nlV" whkh t'lll lld h M"JlII~ I .. 11(Or"'" t/, m::axlltlurn 1.Sm depth d .n~ 

\ ~ . Il\lITl th~ Il\l'r bl'\! ~hll ll depend ,III ,llId wllhlll lJt'mor(; led orcn (Jnly 
1V1I111 \,v 

dl< \\ I\llh tIl' Ih' lI\cr lint! t\~p l cnl!ilulleJlI lui 

\11 (ht' rI\t~r 

t1 ~'\llJ and H",vd 8h,,11 '"" be ul low II 10 II 

c\lnlf.: ICd \\Ilcre ~ros i()n moy occur', Much lit' ut 

(h~ CUlK(I\ l! IxInk. 
-:0:--'-'-"'" g) Sc~Jl1en(:, of braided ri vcr system ~h(llIl d b 

u .. :<1 prefcmhly ",Iling wilhin lil · IUlerol 

rnignuion area of the ri vet rOl:J, imc Ihll l 

enhances the fcusib il ity or sediment 

replenishmenl. 

I S% ~(frt ly >.one lefl during demarcation of 

(IICO. 110 erosion problem may not 

occur/negligiblc scope of erosion. 

Min i ng --;S-iirc'p<l'SC;0Wiih;;i1)c;;;;;~~i'"'aart;;e~a~ 
only 

h) Sand and gravel shall 1101 be eXlrac ted Sa rely or structures ensure, as per 

within 200 (0 500 meter from any crucial demarcation carried 

hydraulic Structure slich J pumping station, 

water intakes, and bridges. 

should be ascenained by the ,-
based on local "' IUa' 111 0!, 

downstream of lhe '~!f1\ 
Retaining the up,arearo 

the bar and riparian vc!\ellll.i,c,*iS"lJeee'R1 ~~:lI1 
melhod to promote channel slabir(n,--'' 

capacity 

ng's wllnm the Demarcated area 

9I'/Y _ demarcation is carried by various district 

authority 

be maintained in areas where there are only 

proposed within the Demarcated ~ 
B~,uwan Jastlt 

GcoIogtst 

31 CP ,_ !IIiu. if! 
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to structures 

.nJirastrUcrure. Sand and gravel mining may 
or! 
be allowed to maintain the natura l fl ow 

. based on surveyed cross- section 
capaCity 

hislOr) . 
or area 

c, ·,on is recommended to aJlow rivers to only, Based on preliminary survey done by 
extra 
replenish the quantity taken out during IITR, it is assessed that, on an about l .5m thick 

mining. RBM deposit seasonall y comes over 

there/within the river zone of the proposed site, 

so considering the replenishment of the material 

in this region mining up to l .sm depth 

considered as sustainable RBM extraction for 

this project. 

(Replenishment study carried by OTR, Annex.) 

Zone (Bhabhar area) Mining is area 

panicularly in Ibe Himalayan foothills, where only, upto max,mum I.S 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. 

depth should be 

meter and distance from the 

meter or 10 percent of 

whichever less. 

n) borrow area 

located on the ri ver 

proposed within Demarcated area 

!f\noaxiimum 1.5 m depth 

proposed area 

maximum 1.5 m depth 

embankment, because they get silteah~ .... r­
COurse of time. For low embankment less than 
6 . 

m In height, borrow area should not be 

selected within 25 m from the toelheel of the 
Bt:uwan Joetlt 

32 
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l. 1 111t'nl. In ensc of higber embankment 
t.'f1It .. u,,,, 

J "l 'trK'C should not be less thnn 50 Ill . In wI." ul!' • 

_ •• '1 ob\ inll! development of flow pnmIlcl 
l'i\..llf "-

'nlNlnJ..ment. cross bars of width eight 
1(' l 

• ,he depth of borrow pits spaced 50 to 60 
1II1ll~'" 

. (,'cnlre·to-Celllre should be left in the 
n1t"l(,n; 

{ll [ft'!1larctUiOIl of mining area with pi llars Georefercncing of the proposed demarcated 

and gl"O-referencing should be done prior to lease area done. Georeference taps are 

STan of 

r.. fining. 

6.3 EXTENT OF M ECHANIZA TlON 

attached as sUn'cy phllc I 10'" 

;\0 nlf"Chanization is required as the operation will be manual method without drilling or 

blasting. 

6A ~lODE OF WORKING 

For the optimum utilization of the mineral ava ilable in the lease area. mine working has 

been planned and scientific layollt has been designed considering the following parameters: 

• 

• 

• 

• 

• 

Mining opermjon proposed by opencasl manual method. 

Maximum (proposed) Height/depth of benches shall be kept 1.5 m. 

Maximum (proposed) width of benches shall be kept 1.5 m. 

As per MoEF recolllmendation, 3 meier safety barrier has been proposed from the 

oute,r lease bOlUldary. 

river bank has been proposed to stop the toe 

erosion phefl()I1}c'n,,:': 

fro~.~le to time. 

• The propose4 Imln,"""" is jointly visited by various district 

.... '-- been demarcated and infomled to the level rlpn", ml~iii~ dJlilcers aI~<1.t!O 

applicanl. 

6.S ABOUT THE RESEi~!--'::::;""; 

33 

Bt.uwan Josl>, 
Emll3n.fled GCOtoglSl 
FI'DC. Gov. ' .... "'khend 
RuP . 
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• 

1~' I"''' .. ..J ultim:lI • minc.:lble l'CS" r\ l.' from lh~ llt:nmrcntcd nrcn. as per Uttnrokhnnd Minor 

\~ln{'~l l\,h('~ lO I S. is q. 91 . 1 S5 ttlnnes. ) ,-,.tr (CUlcgori Zl.-d us zone C). Other aspects of the 

..... ,1 !c.;\. .... :lR:.;l llrc u.s !.Ii ussed hdo,,-
I'" 'i' \,. ...... 

, ) ()T:ll ~k·m:\n,:: :lh .. 'd Arc3~ 30.0)5 lin .... 3.00.350 ~p 

, ,\", . ~Hnc:lhk: Aren (nrc:l restrictt."<i fi r mining due to htlZru'd sofety) - 6.353 ha.. 

\l lIlc;lhk .. \ rc~ aller pro!>t-\Sing sufety zone - 23.68_ hn. • 
• 

• 

rx ,,'W..\.,ilt11:1tcrial (in cum) m 1ll.\.'Ximum o.I1ownbie depth (as per llT R survey report) 

i.c. I. ':; m lXplh= 4.50.5::!5 ~ p 

T\)1:11 maTerial (tonnes) ovnilub le up to the maximum nl lownble (as per llTR survey 

R'f't\) r1 ) depth i.e.' , 1.5 III from minable men= 9. 9 1.1 - - tonnes/)'ear . 

• ' B:' ~ { )It I1TR pre-monsoon nnd post-monsoon surve ' of the proposed area, the 

min.1bk area h:n-e been delineated nfter leaving safet barriers. bench \\; se 

susr:llnab1e min r mineml (RBf'o.'l) extraction evalunted. 

• Bench \\;se tomJ minnble reserve has been calculated I.e. 7.37.740 ton 'ear . 

howen~r nsidering the 10% of total minable reserve as residuals/mining 

W:ISle. none ononll so net saleable mineml reserve would be 6,63,961 (-) 

IOnnesl)ear. (90"-' considered as saleable mineral reserve/yearly production). the 

detail about me minable reserve & reco\'erable reserv saleable production given as 

rabulated belo\\,-

6.6 YEARWISE DEVELOPMENT & PRODUCTION 

6.6.1 FIRST YEA R-
Pre- Monsoon Period Reserve (April - JUDe) Table o. - 6. 

Bench level Bendl Area Depth Volume Total R..,onrable 
(mRL) (m2) (cum) Reser ... ReservelS.leab~ 

(tODDes) ProdUCtiOD 

~ ~~il 
(tODDes) 

"-
484.5-483.5 Ini6/ fiy....:, ~ 1607 

25535 22981 
/;:, / 

m .5-l82.5 2 ." . .7"); I 046 39701 35730 '" . 
~82.5-l81.5 ~~25 - ~ I 193 31224 28101 

.~ -r= .. , . .. . 
Total ," \ ' . .,.~ . ' . 

.-">l!. ~ j ~,846 96,460 86,812 

... );, ""~- V. Bl:uwan JoshI 
Post. MODSOOD Period R u:'Hi r - Marcb) Tabl~ ~ 
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Bcnch Icvel Bench Arca Depth Volume Total Il.ecoverahhe 
(",rIL) (012) (cum) )leserve Reserve/Saleable 

(to nnes) Production 
(tonnes) 

484-482.5 31200 0.75 23400 51480 46332 

482.5-48 1 2867 1 0.75 21503 47306 42575 

481-479.5 29746 1.50 446 19 98 161 88344 

479.5-478 58325 1.50 87487 192471 173223 

478-476.5 50720 1.50 76080 167376 150638 

476.5-475 25602 1.50 38403 84486 76037 

Tolll! 2,91,492 6,41,280 5,77,149 

6.6.2 SECON D 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) 

484.5-483.5 15476 0.75 11607 25535 22981 

483.5-482.5 24062 0.75 18046 39701 35730 

482.5-481.5 18925 0.75 141 93 31224 28101 

Total 43,846 96,460 86,812 

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

Bench level Bench Area Depth Volume lotal Recoverable 
(mRL) (m2) (cum) Reserve Reserve/Saleable 

(tonnes) Production 

'.5 31200 0.75 23400 51480 46332 
4Q1 < 

L~()II /-: v :---~21503 47306 42575 

481-4795 
"f 

N ,j';X" / V -AS.~ '" f\. 9 98161 
47~.J ' ,,~ 581~ 1 !"t]..~0 ;; \ ',\Of 192471 173223 

41~-476. 5 5C ~ <UJf 167376 150638 

47~.5-475 
'\ \ r~1>~«' r/~~3 84486 76037 

Total "- ~<' ..........: ~ .... "o~ I g, .~Wll!Ibst 5,77,149 I' 
"7 

"l' . " •• 
3s1 ..... ''', .. . . 
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• 

6 3 Tt-II RD YEAR 
6 . . \IOo'soon Period Reserve (April - June) Table No. - 10. 
I' re- • 

Benrh Icn l Bench Area Depth Volume Total 

(mRL) (m2) (cum) Rcscn 'c 
(tannes) 

484.5-483.5 15476 0.75 11 607 25535 

483.5-482.5 24062 0.75 18046 3970 1 

482.5-481.5 18925 0.75 141 93 3 1224 

Total 43,846 96,460 

Post- ~ 10 DSOO O Pe.riod Rcscn'c (October - March) Table No. - 11. 

Be. Bench Are.a 
(mRL) (m2) 

31 

482.5-481 

481-479.5 

479.5-478 

478-4 76.5 50720 

476.5-475 25602 

6.6.4 FOURTH YEAR 
Pre- Monsoon Period 

(mRL) 

36 

Bencb 
(m2) 

15476 

Depth Volume 
(cu m) 

0.75 

1.50 

0.75 1 

18046 

Reserve 
(ton nes) 

51 

4 

192471 

167376 

84486 

- 12. 

Tolal 
Reserve 
(Ionnes) 

Recoverable 
Rcscn'c/S'l lcll blc 

Product ion 
(tonnes) 

2298 1 

35730 

2810 1 

86,812 

Reserve/Saleable 
Production 

42575 

88344 

173223 

150638 

5,77,149 

Reserve1Saleable 
Production 

(tonnes) 

, 
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-. 482.5-48 1.5 18925 0.75 14193 3 1224 28101 .. , TO'I' ! 43,846 96,460 86,812 

~.,.~ I'os t- Monsoon I'criod n.csc rvc (October - Murch) Table No. - 13. 

Delich Icvcl Hench ArC:1 OCI)l h Volume T otal Recoverable . 
(mRL) ( rn2) (cum) Ilesc rve Reserve/Saleable 

(tonnes) Production 
(tonnes) 

484-482.5 31200 0,75 23400 51480 46332 

~ 482.5-481 28671 0,75 2 1503 47306 42575 : 
481-479,5 29746 1.50 44619 98161 88344 

II I; 479.5-478 58325 1.50 87487 192471 173223 

~ 478-476.5 50720 1.50 76080 167376 150638 • 

~ 4765-475 25602 1.50 38403 84486 76037 I 

Tota l 2,91,492 6,41,280 5,77,149 

, 
6.6.5 FIFTH YEAR 
Pre- Monsoon Period Reserve (April - J une) Table No. - 14. 

Bench le"el Deneh Area Depth Volume Total 
(mRL) (m2) (cu m) Reserve Reserve/Saleable 

(tonnes) Production 
(tonnes) 

15476 0,75 11607 22981 

4R1 '-4 , 0,75 18046 39701 35730 

482.5-481.5 18925 Of5 14193 31224 28101 

Total 43,846 96,460 86,81l 

Post- Monsoon Period ~""~). ~UI Table No. - 15. 

Icvcl 
Bcnch J§j ~ ~ PI' T otal 

(mRL) (m: I, Reserve ReservelSaleable 

I ~. .':;., ~ (tODDes) Prodnetio. 

J ~ , I 312( 0.75 ., ,,1 ..... 9oi- 51480 

4R; I 28671 "- fir "-.l!. 7 5 ___ 47306 .. ~;,,~ 
481-479,5 ~Y/qO ...... ~ .... • ..... ,;10 

~ 88344 
479,5-478 1.50 r 

!{uP 

~ 37 1 ~ 
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478-476.5 50720 1.50 76080 167376 150638 

476.5-475 25602 1.50 38403 84486 76037 

1'01:11 
2,9 1,492 6,41,280 5,77,149 

6
6 TOTAL PRODUCTION PROPOSED (PRE & POST MO 'SOON) 

6 .. 
T:lblr No. - 16 

"EAR PRE-MONSOON I'OST-MONSOON RECOVERABLE 
(TON 'ES) (TONNES) RESERVE 

(TONNES) 

FIRST YEAR 86,812 5,77, 149 6,63,961 

SECOND YEAR 86,812 5,77, 149 6,63,96 1 

THIRD YEA R 86,8 12 5,77, 149 6,63,961 

FOURTH YEAR 86,8 12 5,77, 149 6,63,961 

FIFTH YEA R 86,812 5,77, 149 6,63,961 

TOTAL 4,34,060 28,85,745 33,19,805 

6.7 MJ 'ERAL PRODUCTION 

The riverbed rninjng will consist of sand and their production may vary to a great extent 

depending upon avai lability. Therefore quanlity of sand cannot be estimated on logical 

parameters, the figures given here above only tentative. The production target is as above. 

6.8 OTHER DEVELOPMENT PROGRAMME FOR FIVE YEARS 

Prior to start production from the area, some development work has to be completed as 

under Plate No. 5-II. 

wo rest shelter. 

n g/applied area may be provided to 

valley side (river bank) to absIain 

Bl:uwan JosIII 
EmpallEllfed GcoIogisr 
FRDC.Govt.r •. ...",.,.., 

!li!iIiI;:=-r.==~:!;=T!;E;R;;;-7;::R=UP .Indie. Iknaii .............. 
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iJR ILLlNG & BLASTING 
7.0 

No drilling and blasting is proposed to be done to undertake mining of riverbed mineral s. 

CHAPTER-8 

8.0 WATER AND DRAINAGE SYSTEM 

As per the proposed min ing the work ing sha ll be confined up to 1.5m bg\ or above the 

ground water tab le Mini ng in the area will be done well above the water table as well as 

river bed water level therefore impact on water regime is not anticipated. Hence no water 

clogging is likely to be encountered. 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 project is not possible but logical classification/assessment may be considered. As 

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 siil/c1ay 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. 

9.1.1 Sewerage System: 

For disposal of sewage the eco-friendly mobile Toilets will be provided! proposed during 

9.1.2 Solid W.ste~~~~:;rt:P:! 
by benching m 

considerediasse 

tOlal material 

lransponalion and 

-

logical assessment of the production proposed 

, out of total evaluated reserve about 90% 

proposed mining lease and about 10"10 of 

te material, it includes wastage during 
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, ' IS in the river bed or in the upper terraces earmarked for plantation purpose o r may 
rrll ne pi 

d for river ixlnk protec ti on work. It would be in fitness o f things to repeat that there 
be uSC 

. I be nO so lid waste gcncmtcd in the proposed activi ty (other than m ining wasle) . 
",01 

CHAPTER-tO 

o I usE OF M INERA LS- . .. ..' .. . 
I . d b ,ir; and boulders arc used 10 construction achvl lies like bUlldmg, roads, bridges etc . 
San . UJ 

The rcq U',rement for the minera l is always high in the nearby cities and towns. 

CHAPTER-li 

I J./ OT" ERS 
/1.1 HAULAGE AND SU RFACE TRA S PORT- Mode of transportation of material 

is by trucks/tractors, of s ize of ) 0 lc nnes capaci ty have been planned. The mine road is 

adequate to perm it easy maneuverabil ity of trucks allowing cross over and changing points. 

Waler will be sprayed two limes a day by tractor mounted sprinklers until dust remains 

airborne. 

1/.2 MINE MACHI NE RY 
Mining will be done by manua lly open caste method using hand tools like shovel, spades, 

and pick-axes. Other machineries on the mining si te will be water sprinkler. 

1/3 SITE SER VICES 
Temporary res t Shelter: A temporary rest shelter w ill be prov ided fo r the workers near 

the site for rest 

First aid box : Fi rst aid box along with anti-venoms to counteract poison by certain species 

of small insects, if any 

Sanitation facility: Faci lit ies such as septic tank or community toilet will be provided for 

workers 

11 .4 WATER REQ UIREMENT 
Total water requirement ,-"",-<." KLD, it breaks up as under:-

s. 



Scanned by CamScanner

f:M f' LOYMf:NT / / .s 

IS.4 KLO 

" he manpower requirement for the proposed project is given below-

Tab le No. J 8 Em 10 menl8rcak- u 

Cs>;o. . ATEGO HY 
1. MINING COMI'ETENT PERSON 

N !UMBERS 
1 

1 

3 

2 ADMINISTRATIVE 
L . -l-;:-c===-------t--

J. SUPERVISOR 

4. UNSKJLLED WORKERS 45 

TOTAL 50 

I 

The part time servIces of fo llowing experts! expert agenc ies optio 

environment friendly sustai nable sand mining, as and when required-

nally proposed 

• Geologist 

• Mining expert 

• Environmenta l consultancy agencyfNABL Accredited Laboratory 

• Surveyor 

• lfortieullu ri~lIPlant Expert etc 

for 

11.6 SAfETY "PROVISION- All provIsIon In safety rules & regulation will be 

maintained by providing required materials to the employees. The lessee will provide safety 

!hoe!, saf(-ty he lmets to all the employees. There will be no violation of safety provision. 

CHAPTER-12 

12.0 MINERAL BENEFICIATION 

Mine.,al Sand, lIajari & B ~~~ 
. rocessing or beneficiation. 

t4.J:--. ~ 
~d 

~..,. i< 
'.i ~ 
~6 

Bt.uwan Jos", 
Empanetled GcOIoglSl 
FRDe.GoY! ",. ~ 
RuP , lndi2'~ BuIeIu 
Rf":'sb"llbon NJ ~QPIDONI1 
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C I-IAI'TEH- 13 

J 0 ENVIIWNMENT MANAG EM ENT PLAN I . 

1.'-' INTRODUCTION- EM P identi fi es the extent of the envi ronmental, socia1 and 

economic impacts of a project prior to mining o f mineral and systematically examines both 

beneficial and adverse impacts of the proposed project over and above the prevailing 

conditions of environmenta l parameters and ensure that these impacts are taken into 

account during the project designing stage itse l r and the values of the combined impacts are 

never allowed to exceed and remain within the statutory norms. 

13.2 SOLID WASTE MANAGEMENT- As 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 10010 

of total material has been considered as waste material , it includes wastage during 

transportation and unused/ low value material like sil t/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 Scwerae,e 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_ 

13.2 PLANTATION- ';\Ireal le,ase area the plantation is not possible 

however in the outer bapll>.4 4:-::-;;:::" land the plantation is proposed 

with consultation of miitili(oof1iM' 31 lIf!~tC~,6j!;~ administration. 

13.3 BASELINE J~~!{\R~~ 

13.3.1 Land Use Patt~ll- ~~tI~ wastelan~~ ~r" scattered seasonal 

bushes & shrubs cover th1'!~'ea~""1lJ ~4l).A1'gril,ult:ural I~~~'mf is barren. ' 
There is no existing during minifi§1I&GI' 11l1l')I ,~ .. for 
workers will be RuP .India" BUf8au 
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.J.3.1 ~ Ie Paun. Dmradun bas a ridJ 1-'e.g.etation .cover. Although {he major portion 

"' ()oflf' if ~ by ftJe Sal (~ robusta) but miscellaneous forests are also found 

~ ..... The ",dr~*>gjc;.J """ _~ C<>n<litions of the valley are responsible (or 

,,~ CIJf',d1Uon 1m the difl'erent types of COotat awa~ Sal aoiI hs associates can be classifIed 

•.. - '- lIopica1 moi<c """ dry deciduous oommunil)es. They are found throughout the If> ,,()tu ... ~·~ 

Sl'aJ,;a""- latfU' traclsofthe vaJley"""~ along the lower foo11rilJs of !he Himalayas. 

A P'~ ,,( latfU' propon"", of clay "';1 and - drainage act as favorable conditions 

(Of "" f!f"",th ofs.J trees. 

f"""'" C;JrrrmURiIy: in _31 following ca1egories of faunal classification given in !he 

Elf, rqrmt. 

(" vJ« ZAne: Tbore .. as 00 unique faunal ,community within !he core zone of !he project 

mo- a:apC mmt - ones like toad., frog, crow. Sparrow and maina etc. 

Iii, B<dfer Zon<: In 10 m radius "1Ouod the project area: 

twpftibimI: Among amphibians trod (Bufu <p.) and frog (Rana (igrina). 

£ngIi1ih ."am" ·$ci"nt;r.", Name 

C<lm!T"'" Tood- Huro melano5Iictus 

IT.&< bull frog.p""", lig,erina 

India tra frog-p~ maallatus 

Mzrl>kd taod- !luro ~ 

Skipping frog· P.ana Cy"""Jlhlym 

a RtpU"": AIIJOUg reptiles lodian g;uden lizards (CaJotes versicolor), bouse lizards 

(}iemidaaylLlup. ,. 

b. Mammals: Among mammals Indian palm squirrel (Fumambulus pennanti), cat., dog 

(Coon sp.), cow, Buffalo. rat (Ranus rattus) etc. 

c. A,·eo; Among av~ common birds like crow (Corves splcndcns), sparrow (Passer 

~J. parrot (ploceus philjppinus), peafowl (pavo 

~), pi~ (co/Il1<I}IxtJi-"""F;~ 
/3.3.2 

The Ituotj area js in ~~i" 

!he projM area is chai¥~~ I!I~" 
or !he piau. The entire dhic[lct 

~t"<IIher (mid 1>« . • mid Mari~rr.~1CIf 

sut~~!O vagaries of weather. The climate of 

c)ln.ate. It varies according to the altitude 

}16k! -a"""J6IN') Winter or Cold , 

or bot ~~-L!? lid Juoe); (3) 
RUP .Indi; . alii..., 
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, " of general rains (South - West monsoon season) (4) Season of retreatino monSOOn 
SC:l:'o c-

'd september to mid ovcmber). 
(lin 

TE ''II'E I{)\ T URE 
1:X~r.ldlln 10\\11. being in a valley. is relatively warm during summer and cool during 

, ,'r During the co ldest mOlllhs of December and January. the tropical and temperate 
\\ [11 l . 

'
,,"'1 ridn(,s and high locations receive snowfal l and have an average temperature of moun. e-

5.5- 8.0 °C (41.9-16.4 OF). Dehmdun district has extreme variation in temperature due to 

h I ~l' \ ariations in altitude. The temperature rises from mid- March through mid-June. 
It'· ~ 

The' arc:1S above 3.500 metres ( 11 .500 ft) remai n in n permanent sno'> cover. Regions lying 

at .~.OOo-3.500 metres (9.800- J 1.500 ft) become snow bound for four to six months. 

RELATIVE H UMIDITY 
The humidity is high during the monsoon season and to a lesser extent in the cold months. 

In the summer months humidity is generally low and is between 27 and 65% and high 

during monsoon & winter season and varies from 45% to 84%. 

CLOUDINESS 
In the \Ilinter season the sky is generally clear or lightly clouded except for brief spells of a 

day or two each time when in association \\~th the passage of western disturbances 

particularly in the northern pans of the district sky become cloudy. Sky is clear or lightly 

clouded in the summer and post-monsoon seasons. Heavily clouded to overcast sky prevail 

in {he monsoon season 

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

year and blow mainly from the southwesterly or westerly directions. During the \\inter and 

SOuth-west monsoon seasons, easterly and southeasterly winds also blow. But in the 

Shivalik regions westerly to northwesterly winds are predominant in the post-monsoon 

season, winter and the oa~~p"',,-!;~ summer. In the laner pan of summer and monsoon 

season winds are ma<in;l~ 

SI'ECIAL 
Thunder storms oSci::uI ~17~;~~~:~~1~' ~curren,ce being least in the period ovember 

10 January, and 1~*st>'~I~ Occasional hail in the winter and summer 

monlhs and fog 

RAINFALL 
wiiitef.~tplI<i'1 tlie},iIIy regiolll\uwan Josht 

The annual average r'lIiI;t1'all 
GcoIoy;st 

IoCI'is,trict is 36.7 '--"'8IdwIcf 

44 Govt r ;;;;;;;;-
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" Sod:'! Infnt:r! lrIiCllJrc­
I.U. -

' ,3resl henlth & education facilities are ava ilable in all nearby vi llages o f the proposed 
lnc Ill; 

. area minll1g . 
l'A EffECT OF MINING 0 E Villa ME: T 
. ,,' fhe mlntng activity follOWing thlllgs are gO lOg to affected 

Duc v • fl d ;. Degradation 0 an 

:r Destruction of Flora & Fauna 

.". Ai r pollution 

}> \\ 'au~r Poll ution 

, Noise Pollution 

These c.'fTeels will be either minimized or nullified by adopting following measures:-

o The mining activity wi ll take place in barren/waste land which is of no use to the 

inhabitants o r ambient environment. 

o Due to manual mining there may be generation 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. 

o 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 to 

the nearby water source, except rainwater during rainy season, and thus there will be 

no conuunination of water of the nearby water course, if at all present. 

o Due to manual mining there may be no generation of noise. 

o Ground vibra tion & oise pollution it is not poss ible because manual mining. 

o The lessee has plan for plantation along the road and near civic amenities In 

consultation with lhe local authority. 

MONITORING SCHEDULE FOR ENVIRONME TAL PARAMETERS:­
Table 

·~~Rn~L.M~~--'M~O~NijITlTOOi~ijNGC-~--~~~flITm:~ 

Wafer a year 

45 

804, 
03,P04,Texnue, 

RUE' IA:,.. aw.., 
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CJfAYTEJ~-J 4 

14.0/11 10'1£ Cl,OSI) Hf. PLAN 

4 I w m o J) I)CTO H Y NO'f"~ 
I~~ I, eller or 1/l1""t (1, 0J) was j!Tantcdlrclca>JC<l v;o" lcuer NQ, :58')lbhu.kh'/lr , •• .lZQt2-

13, Dated 23 ,I" nu ary 21)1 3 (Ann-I), ;n !he iliYor of G~rlJwal M"mJal Yl~jh Nillllm 

Lid, 7411- Rajpur Road, Dehradun, Di.tdcl- Dchradun, lJuara1J1and as per P~fl-l. Point 

No. 02 of Uttarakhand Min;ng Polley 2011, for cxlfaclion of Sand Bajri and BoolOer 

(R13M), in a part of River YamuM-Lot No. 2311, VlIlage- Dumate, Klwara , 0.649 ka, 

Arca- 30.035 Ilcctare. 

Proposed SA 0 , BAJRI AND BO ULDERS MINE/Mining, in a part of VHlage- 0=, 

Tehsil- Vikashnagar, District- Dehradun, Uttarakhand, Applicant- Garh""a! Mandai Vikash 

Nigam Ltd, 741l-Rajpur Road, Dehradun, Dislfiet- Dehradun, Uttarakhand iJ; a small 

'B I 1132' category mine as per explanation furnished in MCDl{, i.e. manual opencast mine, 

nOI using explosives. 

14,2 GENERAL 

1.1 
Name of the applicant Mandai Vikasb Nigam 

Address 

District 

State 

Pin Code 

Phone 

1.2 Status of the applicant 

46 
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I 

13 

I . .! 

a Govt. 

Enterprise. 

:-.tm~S) \ ... ilich me applicant (RBM) Sand. Bajri and Boulder etc. The 

~",mine mineral collected/extracted from the 

proposed lease area shall be sold in the 

open market as per the demand. 

p~,J tix which the mining lease is Letter of lnlenl (LoI) for the project vides 

~ or gfilllled 1 renewed lener No. 589Ibbu.kbani.ee.n0J2-i3, 

Dated 23 January 2013, 

Demarcated Area for I\tlini.ng- 30.035 

Ha. 

(Lol attached as Annexure I) 

• ..5 """'" or the RQP prepanng the Shuw .. Joshi 

mining pbn 

Registration No. 

Valid UP!O 

Kamal Shawan, Vijay 

Colony, Lane No. I, ew Cann Road, 

Debraduo (Unarakhand) 24800 I 

094121521 05 

RQPIDDNII 80120091 A-

Mu.KhaJRQPIDDN/OI _016- State GoV!. 

& 2711212020 

1.6 Name of the prc)~~ti~~~~~~ baseline data is collected from various 

proponent, lIS well as detailed 

~~:ctil"g of the area is camed out by the 

14-3 LAND SE PA·rrlilll~". 

Bt:uwan Jos/It 
Emr.:~. ·IEo' . -.... 
FRDC.G:.,·· - '1tIIecI 
RUf> ,100.. ..... 
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sr. L"nd Usc (II • . ) Agriculture Fores t Land Waste Land G razing 

rio. Land (lla.) ( lla .) (1"'-.) Land 

(lla.) 

Mining pi ts quarry - - - -
I 

Approach Road - - - -
2 

DUlllps - - - -
J 

Office. rest shelter - - - -4 
etc 

Balance - - 30.035 I1a. -
5 

undistributed land 

Tola l - - 30.035 H • . -

IH METHOD OF MINING:-

I. The min ing! collection of minerals shall involve shoveling by simple hand tool and 

loading into trucks! lractors- trai lers for transporting them to crusher site. 

1. Picking and extraction of minor minerals/trenches and pits for the mining purpose shall 

be made in such a way that th is should not be morc than 1.5 meters. 

3. With the replenishment of the pits and trenches during the high fl oods, the process of 

the controlled mining can continue year after year. 

4. Though the major mining activilies will be under taken during the dry seasons but 

restrained mining can be under taken during the dry days of rainy season. 

14.5 NAME & ADDRESS OF THE RECOGNIZED PERSON:-

14.6 MINE 

14.7 GEOLOGY: a falls in the In~n Valley and is 

underl ain by recent to su cent Doon Gravels, whic~"Bf.t.~ ihe'~SiwaIik 
- Sf fr· i ••• : 

1 

, 
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• 

, 'illS. The 000" grovels have been brondl)' divided in older Doon Gravels and .:t"tlunt.: 
- 'r f)oon GJ1wcls. The older Doon Grovel consists of partly of cnlshed Upper Siwalik 
\"Owtgt 

. ..I~_ \n~lllnr Pebbles of Quartzites. Slates and Shales from the Nngthat. Chandpur and 
COl't' (:0.. r ~ 

" !lotiOIl" find Limestone Pebbles from Krollimcstone alternating with clay beds. Tal 1lm -

Tht' ~'OWlgt'r Doon Grovels res l unconfonnnbly over the older Doon gravels in the northern 

The disconfonlWblc rclntionship gmdunlly di sappears in the southern part. The 
1""" 

'r [)oon \ll1m,,'"ls arc charnclcrized by vcry large boulders in the alluvial fans and 
" OW1£t -

~f'bris Ho\" deposits and consist of moderntcJy sorted mixture of clay. sand. gravels and 

boulders. The sandy and gravelly wlits are sepaIalcd from each other by clay beds. The 

thickness of these units varies from place to place and also may be traced laterally. 

Propost."<I mining area belongs to a Fluvial Deposit. geologically Recent Deposit. 

carried by River Yamuna. 

14.8 GEOLOG ICAL RESERVES: - The method of cross section has been adopted for 

computing the reserve. The mining lease boundary. proven and mining limits are marked on 

me plan which is thereafter transferred to cross section for determining the different 

categories of reserve. 

The geological reserves have been estimated as per UNFC in all the three axis is as below 

a. Economic Axis (E.-I): The RBM is exists within the entire stretch & having no 

problem selling in the market. The road is near the less area & RBM shal l be loaded 

into tipper with the help of labors and manual excavator & transport to open market 

& crusher as requi rement. On the feasibility study, economics viability of deposit 

has been established & RBM in economic viable, therefore economic axis has been 

b. 

i seen in the enlire streIch & thickness of 

RBM varies 205m to 
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In order (0 calculate the mineable reserve the gcological map on the I: 1 000 sculc 

,vaS prepared unci mai n litho units were marked on the plan to know the surface 

spread o f each unit. The different constill..IenLS of U1C deposits such as sand, bajri. 

boulder and mixture o f clay. so il , si lt. based on sized classification were considered 

lor (he reserve calculation. Although it is not possible to mark these units separately 

on the geological map. as such three pits of l x l xl meters were got dug in the. 

mineable lease area and mate ri al so excavated was separated into different size and 

their percentage was worked oul. Th is percelll3ge was taken into account during 

calcul;l1ion of the reserve. The cumulative result of the test pits are given in the 

following Table no 22. 

T:lblc No. 22. Classification of Minera l Constituents available 

Sr. No. Mineral Size Percentage 
(=:±) 

1. Sand 0.06-2 mm 60% 

2. Bajri 8-64 mm 15% 

3. Boulder & Gravels 256mm< 20% 
4. Silt/Clay 1-62.5 ~tm 5% 

Bulk densi ty is taken as 2.2 for calculation (as per Go UK, Industrial Development Section 

Noti fi cation I 033Nll- I I 20 lSI 146-- Khal 20 I 0, dated 31" July 20 15). Calculation or 

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 example, if the area of cross 

section A-A ' is 'X' and area or B-B' is ' Y ', then average or both calculating 

the reserve (i .e. (X+Y)/2). 

6. Distance between/ the] ' 

the two se(:ti')~~~~rr1:nelll~ 
A' & ''-'> ' 1 

has been multiplied with the average area or 

Eg. [(X+Y)/2) x Distance between A-

The overa ll estimated through geological cross 

section method. The The section area is multiplied by 

the strike influence to geological reserve classified in to three 

categories i.e. Proved & possible reserve. In this project the 

proved reserve assessed as 3m depth & further 2m itt.pl\llMlllbts __ whereas 1m 

so 
teo '-'""''09111 

.." 
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considered as poss ibl e reserve. OUl of lolal volume, 90% considered/assessed as the 

reCoverable/economic RBM reserve & 2.2 bulk densily. 

,oS.8.1 Gcologicalllcscrvcs: The summari zed category-wise geological reserve esti mated 

by is> 
N 23 T:lbic 0.- . 

Minera l Reserve Code Quantity of RBM in Quantity of RBM in 
'(m3) Tons 

pro ved Reserve 1 1 1 9,93,450 1,96,7031 

Probable Reserve 122 6,62,300 13,11,354 

possible Reserve 133 3,3 1,150 6,55,677 

14.9 PROG RESSIVE CLOSURE PLAN 

a) The proposed mining lease area belongs to river borne deposit (REM) deposited by 

Yamuna River, mostly during rainy season. The mining process is conventionally 

opencast river bed mining of minor minerals with hand tools, shovels and pan 

without dri lling & blasting. Proposed mining will be started from higher levels to 

lower levels. Total lease area is workable and replenishable yearly. After each 

workable year, a longitudinal wall of about I m 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 year; during 

b) 

proposed lease area, mo,p'l..rt" 

boulders are spread out 

proper channelization i ",e~l\f1 

the monsoon rainy seaso 

assessed from the 

e core zone of the channel the 

el within nearby civil land, so 

I;M~ safety point of view. During 

ing of sand, bajari & boulders 

annually replenishing as such no 

need to develop or plan for closure scheme but towards valley side temporarily 
B~u\vp~_J_Q!!.t1J _ . 

construction of longitudinal wall is suggested to red~.Ih~"':'RP"".'iM'do~ erosion. 
<) M' • FRDC."" ,." ' )khand 

1Olng: 
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L ~O. ""<"\II • . ) ., 
Ii-----~I-.,~~~~~~=>y~bro~~enup ---------r------ -

Area ~n::ady Ilod:lilled reclaimed 

clh-iti 

to be bro~en up per year 

z-
Additional Area proposed 

Additional Area propo sed to be replenis"'-'" \\ ith 

d) Dump: 

~L .. 0. 

I-

,-

flood '\.\aler 

Area already co,-ered by dwnp 

Additional Area 10 be co,-ered by 

Additional area to be co.ered by interburden dwnp 

.l- Dump area to be co,ered by protecti,·e measures 

.) Pb."",tion: 

SL :\0. Activities 

I· Area already co, ·ered under plantation 

2- Area proposed to be co\'er under plantation 

protection work 

~ I Total 

& 

A r CfI 

23.682 I1 u. 

23.682 110. 

Art. (1111 .) 

i I 

i I 

Area 

-
23.682 m' 

23 .682 m' 

In !he Jh-er bed areaIlease area the plantation is not possible howe"er in the ouler 

!>am area &. in the village panchayal land the plantation is proposed \\i th consultation of 

mining offlCa" and districtllocaJ administration. 

14.JU AkQuality Managem ... --:-___ 

UJ1llideredl.~sed as sal 

ItJlol DIaIeriaJ has been 00IlSI Rrlid""1rr 

52 

10 morular the qualil)' and for limely 

IJaJS;Ssm nl of the production proposed by 

total evaluated reserve about 90% 

Io-"pcoposed lIfioioarJewMhflld about 10% of 

~~Jecludcs '~ during 
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Ibr pr(krr'iY Mltl ,,,In-dll"" 1,( mlhtJf mrtICI;,h..w1 tx u.rrietJ 9" c.mly P 10 a depth. of 

I ~fTl{'J(:' Of) hiMIIfI~ .. In\t#)I''ClI IJMIf...f' tfv:rC! Jt ntJ d:m:&er and fJI) ~iaI: precaution ;5 

., Ilo\o\-evCf "utnt1ard prUlltJl;t1f1 Me ~I"'.ay. II~ be .epl In mine for the safety of 
'r~llfrt ( 

"orLc,... "nd .'cncrill ",",hll(,: 

14.1.1 I} .... ,t r M'"~f( .. rnt"t "nd iii." M.nagem nt 

\1In1Of " pr(,f""""I over mild .I<"';n. revenueJlI(Jp land ID river bed. No blasting is 

,n,nl,cd. p,ckmg and .,.tr~i",I.' of minor miner.ds (oand. bajari & bouIde ) shall be 

c.me<! on only up to a deplh of 1.5 metert lhereforc negligible scope of landslides & 

~uh«.I(Jcncc. 

HAPTER-IS 

( O'( LIJ~fON· 
The project involves ""IJection of .and, bajri and boulder. 1be river bed material extracted 

" in high d.-mand in the local marktt whi£h is used in making bridges, road & building 

material etc. The p!.oject operation wiIJ p!.ovide livelihood to the poorest section of the 

society. It p!.ovides employment'" the people r~ing in the vicinity directl) or indirectl~ 

b} the project. The applicarll (GMYN) will undertake mining acli,il) as per the plan 

indicated in this Mine Plan with p!.oper taking =e of enviTonmenl aspects i.e. ",itbout 

di5lurbing the envimnmcnt condition. 

, ., , 
LI I, 

,-
I' I ,..'" 
~ 

--- .. 
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Ministry of Environment, Forest and Climate Change 
IA Division 

To. 

~ . - .' I· \ , 

h hwal Mandai Vikas Ni 
IA/' . G at 
..,,. '1 "aJPlIl ROcld 
,., d n Ultarakhand-248001 OehfJ u . 

... 
3rd Floor. Vayu Block. 

Indira Paryavaran Bhawan, Jor Bagh Road, 
Aliganj. New Delhi-llOOO3 

.. ' 'Ing of 2 8 LTPA of Sand. Bajri and Boulders in River Yamuna Lot No. 23/1 Sub: fl'dn • 
b MIs Garhwal Mandai Vikas Nigam ltd. from mining lease area 30.035 Ha 
I~ated at Village-Dumet. Tehsil- Vikashnagar. Distt-Dehradun. Uttarakhand.; File 
No. j·llOlS/125/2013-IA -D (M); Proposal No: IA/UK/MIN/18535/2013; 
Consultant; Grass Root Research & Creation India (P) ltd.]­
Information/Clarification Regarding. 

' h s has reference to the EC proposal of MIs Garhwal Mandai Vikas Nigam Ltd 

fer m'nlng of 2.8 LTPA of Sand. Bajri and Boulders from River Yamuna Lot No. 23/1 

h.viog ""oing lease area 30.035 Ha located at Village-Durnel. Tehsil- Vikashnagar. Distt­
- ·,,1-_;:. ., L:-3ral.;hand 

2. The proposal was considered by the Expert Appraisal Committee. in its 33,d 

.-"..:,.."f'! ·"9 f.':'ld OLfJng June 21-22, 2018 wherein the Committee deferred the proposal 

a"ld sought fOllowing requisite information: 

" ~~ :Il7r.,r 
oj The Proponent shaul ;§0ff' the bas ~ ta in respect of initial level of the 

mlnrng lease. For th' lt' ma~ ~ (BM) needs to be established at 

prominEnt location ~f rab\y,..cJQse.~inl 9 lases," question and should have 

prO(isely known rei t~ship i<Y:th; level !II' of the area. typically mean sea 
1(:\1(:01 Tn ~ .... 

2 e entire mini I se s.p.9iJld fie . id suitBblJWarttle;4 ids of 25 Meter 

• 5 Meters with the I Q s the ~~d..!i~~?~ng the 
f.\1~ ... ~ RUP .lndiE Bur_ - --... R~'tr.,,:.t .. .., ,"\ _. ·'IXtNl180120C9t. 

11- .. "tij. ('I; \ ''Xc ~ Govt 011"'-.. 

. y \--<IC/J-_ ,,~ , . 
\+.\'~ 

iW A • • , 1.1 

.. . ~- . • j, ;t .. ~ , 
Gli. • 'I L_ 

. .., 

. ~ . 
• 
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~01 ~ .... of the riv r. The levels (MSL & RL) of the corner point of each 

~ "" be recorded. Each Grid should be suitably numbered for 

~""""'" W should identity grids which will we worked outand grids which 

.JlI a:r." un:Je< no mining Zone i.e. sa fety barners from the nver b,ank, safety 

::..- lit _ boundary, restrictions as per condition of LoI/Mining Lease deed, 

.-.:r a:i ',(tnetaJ Concession Rule of the Concerned State, restrictions as per 

r6-"";&:i'" SZ('d mining management gu idelines 2016 etc. The PP should 

suS"" _ ~ ."tel of the river bed with the help of sections drawn across the .... era! ~ r_ 

.s< cr.- of c:>!' r'."", "",.d along the direction of flow of the river and based on th~s 
~~ .. ~ O<?'-'" of mining of each grid. The PP should provide a detailed map 

""'''' ~J ;;-o,,;ng the grid wise material ava ilability, dimensior. of grid, 
aX! 
b:Z!''' -:i 'l"'" I'/ac<>.>de & longitude of the corner points), level of grid (AMSL 

,,-a ~ ~ of """""'9 in each grid, grids left under no mining zone etc. 

b. P'? >,"o./c 9Jt'2AJIo1· "9:Oe each section line. Section Plan for both sections drawn 

.ac<-' c-" - ' ,~ 3'"'d """""9 the direction of the river needs to be submitted. Each 

~...cr ;-I:dc. :-e~'E e.'f:! on vertical axis and distance from the bank of river on 

~.:-::,<~ ;:($ :.y ::-e section along the direction of the river the levels to be 

;roC.'- :- • .".-::ca. ""-, ..,...,j distance from upstream to downstream should be 

c, 7h€:>: ; ' 0-' ': =r-~a= ~' JE rr.xlified Mining Plan based on the above survey. The 

,n'c·.,-c::c,- D .J:jT. ~Oi'" -",,'Ods to be a part of the mining plan. In the mining 

==",,' ~- .",' • ,<, : r=..c:cr ;:Iar. should be prepared in three p lates for each year. 

Pi,!. ~ ,-0. ~ on""", .~ to< the pre-monsoon period (1st APR- 14th June), 
PI.. -

..... ..;...- '0 • • '" ":-ccio -;;-o~ 'if'e $'..2:U~ of the mine after the replenishment and no 

...... ..;.:..;-;,;- '-..A.Jo..: c.= P """.osee >01 !tl<5 period (15thJune- lst Oct) as the mining lease 

c~o:; ~ "" et tr Te -~ishment of the river bed mineral and plat-3 

t"~ ". . .... "''7u-,; #:a . ep!enishment of the river bed i. e. post monsoon 

--':Oc:: - ;'-~J~ 
. ~-". M ~":. 

ml'lm,1II plan that in the subsequent scheme 

data pertaining to replenishment 

·.;,L ~":I!!l'!:I .. ____ wfI":~ include the level (AMSl & Rl) of 

year wise replenishment 

¥--:":~"5 o .ft l 'i-e!P9Ilisl1l>ent study for the past five years. 
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I f;:.; 
I i- ~ -It: -C! 
~ 
~ . . 

~ 

1M pp should also submit it kml fil e wherei" the above· mentioned grid plans is 

supenrT'lposed on the satellite imaginary. 

pP should also sHbmlt an undertaking to the effec t that each year after the 

o plenlshment study the plan & section shall be submitted to concerned re . 
()f'partment of M Ining & Geology o f the Slale for venf,catlo n and official record . 

. 
The methodology for conducting replenishment study needs to be mentioned in 

g) the modified mining plan. PP should ensure that plan and section that will be 

submitted to EAC should be in proper scale. 

P hould ensure that relevant information as per ToR Conditions needs to be 
~) p s 

provIded In the EIA Report 

ij pp IS haVIng number of mining leases and Environmental Policy needs to be 

revised to address various Environmental Issues. The number of manpower to be 
engaged for Environmental Management Cell is not clear. PP should clearly 

menlJon the designation and number of person to be engaged for Environmental 

MoOllonng Cell. The EMC will be set up for this mine only or for all the mining 

lease of the GMVN in the area. 

J1 r"e PP should dearly bring out the impact on environment due to cluster 

5'tuat lon Air Quali ty modeling needs to be done in Aermode software both for 

area and line source. 

1E-..-_ . kJ The transportation route needs to be clearly provided in the EIA Report with 

G'r'er "Pt311s such as width of road. length of road, type of road, impact due to 

transportation on the vegetat ion on the both side of the road, frequency of 

!!''''''~_ maintenance of the road, amount proposed for maintenance of the road, 

to the land owners effected by transportation of mineral etc. 

ij Detailed occupational Dlal'Yll ~Mi~~ submitted with budget allocation. The 

Comrfllttee was of the large number of mines the 

shOuld set health surveillance. 

Environmental Monitoring cost is 
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h U
ld submit a plan clearly mention the area that will be covered under 

pP , 0 
0) . 

plantation. 

'1' of the in,truction of Hon'ble High Court if any for the mining close to the 
0) Del., 

bridge. 

• • .tter was examined In the M,nistry and according ly, the undersigned is 

3. The ~ed to request to submit the above mentioned information online to the 
, hereby dlrec . . of Environment. Forest and Climate Change, Indira Paryavaran Bhawan, Vayu 

) /A,nlStry B gh New Delhi-ll0003 for further necessary action on the proposal. 
~ Wing, Jor a 

> Yours faithfully, 

~ 
(DryRll Lal) 

Scientist 'E'/Add! Director 

(opyto:-

1. The Add,tional Principal Chief Conservator of Forests, Ministry of Environment, 

Forest and Chmate Change. Regiona l Office (NCl), 25, Subhash Road, Dehra un, 

Dehradun - 248001. . 

__ .;;Gu:;::3rd File 

v 
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1.0 PURPOSE OF THE REPORT 

Environmental Impact Assessment (EIA) is one of the proven management tools 

for integrating environmental concerns in development process and for improved 

decision making as there is a need to harmonize the developmental activities with 

the environmental concerns into the larger interest of the society. The growing 

awareness, over the years, on environmental protection and sustainable 

development, has given further emphasis to the implementation of sound 

environmental management practices for mitigating adverse impacts from 

developmental activities. EIA study plays a vital role in sustainable 

development of a country. Recognizing its importance, the Ministry of 

Environment, Forest and Climate Change, Government of India had formulated 

policies and procedures governing the industrial and other developmental 

activities to prevent indiscriminate exploitation of natural resources and to 

promote integration of environmental concern in project development. 

The present Environmental Impact Assessment report is prepared to comply with 

the Terms of Reference (TOR) received from EAC MoEF&CC, New Delhi, GOI 

under EIA notification of the MoEF&CC, New Delhi, dated 14th September, 2006 

as amended and also the EIA Technical Manual for Mining of Minerals (Feb, 2010) 

of MoEF&CC, New Delhi, Govt. of India, for seeking environmental clearance for 

mining of sand in the applied mining lease area. 

1.1 IDENTIFICATION OF PROJECT & PROJECT PROPONENT 

The project is being proposed by Garhwal Mandal Vikas Nigam (GMVN) 

Limited. 

The address of the proponent is given below: 

Garhwal Mandal Vikas Nigam Limited, 

74/1 Rajpur Road, Dehradun 

Uttarakhand 

Ph: - 0135-2746817, 2749308 

gmvnl@gmvnl.com 
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The proponent has applied for environmental clearance in the name of River 

Yamuna Lot No. 23/1 Sand, Bajri & Boulder Mining Project over an area of 

30.035 ha near Village: Dumate, Tehsil: VikasNagar & District: Dehradun, 

Uttarakhand, for the allotted lease area, decided as per the Letter of Intent vide 

(Letter No. 589/Bhu. Khani.E./2012-13 dated 23-1-2013 issued by Geology & 

Mining Unit, Directorate of Industries, Govt. of Uttarakhand. The LOI is 

attached as Annexure I (A). 

1.2 BRIEF DESCRIPTION OF PROJECT 

The proposed project is to mine Sand, Bajri & Boulder from bed of river 

Yamuna, over an area of 30.035 Ha. near village: Dumate, Tehsil: Vikasnagar & 

District: Dehradun, Uttarakhand. 

As per MoEF&CC, New Delhi Gazette dated 14th September 2006 and amended 

thereof, the proposed mining project was categorized as Category ‘A’ project 

due to the presence of Interstate Boundary between Uttarakhand and 

Himachal Pradesh and also Doon Valley an eco-sensitive zone lies within the 10 

km radius of the lease area 

The project proposal was submitted to Ministry of Environment, Forest and 

Climate Change, New Delhi for its appraisal. Based on which, presentation for 

Terms of Reference (TOR) was  

held during June 26th-28th, 2013. Based on the data provided and 

presentation done, the Ministry of Environment, Forest and Climate Change, 

New Delhi has issued the Terms of Reference vide letter No. J-

11015/125/2013-IA.II (M) dated 16th September, 2013. 

 

There are four other leases lies within the 500m radius of the proposed Sand, 

Bajri and Boulder Mining Project, District Dehradun, Uttarakhand and the 

cumulative area of all the five mines is 38.28 ha.  

 

As per the EIA Notification dated 1st July, 2016, a cluster shall be formed when 

the distance between the peripheries of one lease is less than 500 meters from the 

periphery of other lease in a homogeneous mineral area which shall be applicable 



 

 

         RIVER YAMUNA LOT NO. 23/1 SAND, BAJRI & BOULDER MINE                                                       EIA/EMP CHAPTER – I: INTRODUCTION

4

to the mine leases or quarry licenses granted on and after 9th September, 2013. 

(Ref: Clause (B) (i), Page No-4 in EIA Notification dated 1st July, 2016) or The 

leases not operative for three years or more and leases which have got 

environmental clearance as on 15th  January, 2016 shall not be counted for 

calculating the area of cluster but shall be included in the Environment 

Management Plan and the Regional Environmental Management Plan.” (Ref: Note 

5, Page No-5 in EIA Notification dated 1st July, 2016) 

 

Therefore as per the EIA Notification dated 15th January, 2016, 1st July, 2016 

and 14th August, 2018, the project still comes under A Category without cluster 

situation due to the presence of Doon Valley as all the other 4 leases awarded 

EC prior to 15th January, 2016. 

It has been proposed to mine around 2.8 lakh Tonnes per annum of 

minerals. The estimated project cost for the proposed project is Rs. 17, 15, 000. 

The proposed mining lease area falls in Survey of India Toposheet 53F14. The 

mine lease co-ordinates and connectivity details are listed below: 

Coordinates 

Latitude: 30°30'42.15"N to 30°30'40.55"N 

Longitude : 77°50'22.59"E to 77°51'10.91"E 
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Connectivity Details given below: 

Connectivity Details Aerial Distance 

Nearest Railway 

Station 

Dehradun Railway Station in SE 

direction. 

Approx 28 km 

Nearest Airport Jolly Grant Airport in SE direction. Approx 48 km 

Nearest Highway NH-123 in W direction Approx. 0.7 Km 
 

Project’s importance to the country and the region 

The project involves collection of Sand, Bajri, & Boulder, thus the proposed 

mining project would improve the supply of construction materials like 

stone, making a positive impact on the infrastructural projects like 

construction of roads, buildings, bridges etc in the state. 

Since the quarries will be leased out to successful allottees, mining operation 

in the state will get legalized and it will fetch income to the state exchequer 

by the way of royalty. 

This project operation will provide direct and indirect employment to the 

people residing in nearby villages improving their social/economical status. 

1.3 SCOPE OF THE STUDY 

The project proposal was submitted to Ministry of Environment, Forest and 

Climate Change, New Delhi for its appraisal. Based on which, presentation for 

Terms of Reference (TOR) was  

held during June 26th-28th, 2013. Based on the data provided and presentation 

done, the Ministry of Environment, Forest and Climate Change, New Delhi has 

issued the Terms of Reference vide letter No. J-11015/125/2013-IA.II (M) 

dated 16th September, 2013. 
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The points given by the EAC in the TOR has been considered and their 

compliances are as under:- 

 
S.No

. 
ToR Compliance 

1. Year-wise production details since 
1994 should be   given, clearly stating 
the highest production achieved in 
any one year prior to 1994.It may 
also be categorically informed 
whether there had been any 
increase in production after the 
EIA Notification, 1994 came into 
force w.r.t. the highest production 
achieved prior to 1994. 

It is a greenfield project for which LoI 
has been issued by Geology and 
Mining Unit, Uttarakhand vide Letter 
No. 589/Bhu. Khani.E./2012-13 
dated 23-01-2013. 
 
No mining activity has been carried 
out prior to and or after 1994 till 
date. 

2. A copy of the document in support of 
the fact that the proponent is the 
rightful lessee of the mine should be 
given. 
 

A copy of LOI in support of the fact 
that the proponent will be the 
rightful lessee of the mine is 
attached as Annexure I (A). 

3. All documents including approved 
mine plan, EIA and public hearing 
should be compatible with one 
another in terms of the mine lease 
area, production levels, waste 
generation and its management 
and mining technology and 
should be in the name of lessee. 

Approved Mine Plan is compatible 
with the EIA/EMP report in terms 
of the mine lease area, production 
levels, waste generation and its 
management and mining 
technology. The approved Mine 
Plan is attached as Annexure XII. 
As the Public hearing was held prior 
to the approval of Mine Plan, A letter 
from Geology & Mining Unit, DoI, 
Dehradun, has been attached as 
Annexure XIII, stating that the 
mining characteristics remains 
same in both Draft & Final Report. 
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4. All corner coordinates of the mine 
lease area superimposed on High 
Resolution Imagery/ toposheet 
Should be provided. Such an imagery 
of the proposed area should clearly 
show the landuse and other 
ecological features of the study 
area (core and buffer zone). 

Corner coordinates of the mine 
lease area superimposed on high 
resolution toposheet has been 
incorporated in Chapter II (Page 
no.29-30). Landuse map is attached 
as Map No. 2. 

5. Does the company have a well laid 
down Environment Policy approved 
by its Board of Directors? If so, it 
may be detailed in the EIA report 
with description of the prescribed 
operating process/procedures to 
bring into focus any 
infringement/deviation/violation of 
the environmental or forest 
norms/conditions? The hierarchical 
system or administrative order of 
the company to deal with the 
environmental issues and for 
ensuring compliance with EC 
conditions may also be given. The 
system of reporting of non-
compliances/violations of 
environmental norms to the Board 
of Directors of the company and/or 
shareholders or stakeholders at 
large may also be detailed in the 
EIA report. 

Yes, there is well laid 
Environmental Policy for the 
proposed project attached as 
Annexure-VI.  
 
The project is being proposed by 
Garhwal Mandal Vikas Nigam Ltd., 
Government of Uttarakhand 
undertaking. Hence the policy i.e. 
Uttarakhand Mining Policy, 2011 
will be followed. 
 
The Environmental Management 
Cell (EMC) has been formulated to 
deal with environmental issues 
and to ensure compliance with EC 
conditions. Structure of EMC is 
attached as Annexure-XXVIII. 
 
The EMC will be made in charge 
for reporting non compliances to 
the Owner. The hierarchical system 
or administrative order of the 
company to deal with the 
environmental issues is given in EIA 
Report at Page No-138. 
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6. Issues relating to Mine Safety, 
including subsidence study in 
case of underground mining and 
slope study in case of open cast 
mining, blasting study etc. should be  
de ta i l ed .  The  proposed  
safeguard measures in each case 
should also be provided. 

Mines safety for workers working at 
the site has been taken care of 
Safety measures related to risks 
during mining activity, natural 
disasters, etc. has been proposed 
Details about the same are given in 
Chapter VII (Page no.128-129). 
The proposed project is a river bed 
mining project .  I t  is  not an 
underground mining project and 
therefore no subsidence and 
blasting study is proposed. 

7. The study area will comprise of 10 km 
zone around the mine lease from 
lease periphery and the data 
contained in the EIA such as 
waste generation etc. should be for 
the life of the mine / lease period. 

The 10 km zone from periphery of 
the lease has been considered as 
the study area. The Buffer map of 
the study area is given as Map No. 
1 in Chapter II. All the details in 
the EIA report are for the life of the 
lease period. 
 
Total waste generated during the five 
year would be approx. 3, 50,000 
tonne. 
 
The details of mining & production 
have been given in Chapter II (Page 
no.38-41). 
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8. Land use of the study area should be 
described delineating forest area, 
agricultural land, grazing land, 
wildlife sanctuary and national 
park, migratory routes of fauna, 
water bodies, human 
settlements and other ecological 
features should be indicated. 
Land use plan of the mine lease 
area should be prepared to 
encompass preoperational,  
operational and post operational 
phases and submitted. Impact, if 
any, of change of land use should be 
given. 

Land use pattern of 10 km from 
the periphery of the lease area has 
been prepared and incorporated as 
Map No.2, Chapter III. 

There are no National Park or 
Wildli fe Sanctuary or Migratory 
routes of fauna within the 10 km 
radius of study area. 
Pre- operational Land use cover of 
10 km radius: 
S.N Descrip Area in % 
1 Open land 1546.4 4.47 
2 River 254.3 0.70 
3 Agricultural 4687.8 12.6
4 Agricultural 1242.6 3.60 
5 Settlement 511.57 1.45 
6 Vegetation 178.7 5.33 
7 Forest 25184. 70.1
8 River with Dry 759.66 2.20 
9 Water Bodies 64.97 0.18 

Total 34430. 100 

The lease area is part of river bed. 
Mining will be done only in dry 
part of the river bed. 

There will be no change in land 
use during pre and post 
operational phase as the site is 
devoid of any vegetation, 
structure, human settlement, etc.  

The mineral removed from the 
riverbed during operational phase 
will be gradually replenished 
during monsoon season. 

9. Details of the land for any Over 
Burden Dumps outside the mine 
lease, such extent of land area, 
distance from mine area, its land use 
R&R issues, if any, should be given. 
 

The proposed project is a River Bed 
Mining Project, therefore there will 
be no Over Burden & hence no 
dumps are proposed in the lease 
area. There will be no change in 
Landuse and no R&R issues are 
involved. 
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10. A certificate from competent 
Authority in the State Forest 
Department should be provided, 
confirming the involvement of 
forest land, if any, in the project 
area. In the event of any contrary 
claim by the project proponent 
regarding the status of forests, the site 
may be inspected by the state Forest 
Department along with the Regional 
Office of the Ministry to ascertain 
the status of forests, based on 
which, the Certificate in this regard 
as mentioned above be issued. In all 
such cases, it would be desirable for 
representative of the State Forest 
Department to assist the Expert 
Appraisal Committees. 

There is no forest land within the 
lease area. 

Inspection report confirming the 
same with report from forest 
department has been attached as 
Annexure I (B). 

 

11. Status of forestry clearance for 
the broken up area and virgin 
forestland involved in the Project 
including deposition of net 
present value (NPV) and 
compensatory a forestation (CA) 
should be indicated. A copy of the 
forestry clearance should be 
furnished. 
 

No forest land is involved in the 
lease area, therefore, deposition of 
net present value (NPV) and 
compensated Afforestation is not 
indicated. 
Report from forest department has 
been attached as Annexure I (B). 

12. Implementation status of 
recognition of forest rights under the 
Scheduled Tribes and other 
Traditional Forest Dwellers 
(Recognition of Forest Rights) Act, 
2006 should be indicated. 

There is no involvement of forest 
land in the project area. 

13. The vegetation in the RF / PF in 
the study area, with necessary 
details, should be given. 

There are 8 Reserved Forests in 
the study area, which have been 
Detailed in Chapter III (Page 
no.67). However, No protected 
forests are found in the study area. 
The vegetation details of the same 
are incorporated in Chapter III 
(Page no.69) of the report. 
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14. A study shall be got done to 
ascertain the impact of the Mining 
Project on the wildlife in the 
surrounding and any other 
protected area and accordingly 
detailed mitigative measures 
required, should be worked out 
with cost implications and 
submitted. 

The site is adjacent to Doon Valley 
which is an eco-sensitive zone. 
Details of impacts & mitigation 
measures are given in Chapter IV 
(Page no.97-99) of report. 
  

15. Location of National Parks, 
Sanctuaries, Biosphere Reserves, 
Wildlife Corridors, Tiger/Elephant 
Reserves (existing as well  as 
proposed  if any, within 10 km of 
the mine lease, should be clearly 
indicated, supported by a location 
map duly authenticated by Chief 
Wildlife Warden. Necessary clearance, 
as may be applicable to such projects 
due to proximity of the ecologically 
sensitive areas as mentioned 
above, should be obtained from 
the State Wildlife Department/Chief 
Wildlife Warden under Wildlife 
(Protection) Act, 1972 and copy 
furnished. 

There is no National Parks, 
Sanctuaries, within 10 km of the 
mine lease area.  

Distance certificate has been 
obtained from Forest Department 
regarding the same. Copy attached 
as Annexure- XX. 

 

Buffer Map showing the location of 
the Reserve is attached as Map No 
1. 

We are in the process of getting the 
distance map authenticated by 
Chief Wildlife Warden and will 
submit a copy to MoEFCC soon. An 
undertaking in this regard is 
enclosed as Annexure XXIV. 

 

No clearance is required from State 
Wildlife Department/Chief Wildlife 
Warden under Wildlife (Protection) 
Act, 1972. 
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16. A detailed biological study for the 
study area [core zone and buffer zone 
(10 km radius of the periphery of the 
mine lease)] shall be carried out. 
Details of flora and fauna, duly 
authenticated, separately for core and 
buffer zones should be furnished 
based on primary field survey, clearly 
indicating the Schedule of the fauna 
present. In case of any scheduled-I 
fauna found in the study area, the 
necessary plan for their conservation 
should be prepared in consultation 
with State Forest and Wildlife 
Department and details furnished. 
Necessary allocation of funds for 
implementing the same should be 
made as part of the project cost. 

Detailed biological study of core 
zone and buffer zone within 10 km 
radius of the periphery of the mine 
lease has been carried out for the 
project. The same has been 
incorporated in Chapter III (Page 
no.65-85) of the report. 
 
There is no schedule-I species in 
the study area as per the 
authenticated list of Flora and 
Fauna duly authenticated by DFO 
Dehradun. The same is attached 
as Annexure XIX. 
However, conservation plan for 
Schedule I & II species with 
allocated funds has been prepared 
and approved by Forest 
Department. The same is attached 
as Annexure-X. 

17. Proximity to Areas declared as 
„Critically Polluted „or the Project 
areas likely to come under the 
„Aravali Range‟(attracting court 
restrictions for mining 
operations),should also be indicated 
and where so required; clearance 
certifications from the prescribed 
Authorities, such as the SPCB or 
State Mining Dept. should be 
secured and furnished to the effect 
that the proposed mining  
act iv i t i es  could  be  considered. 

There is no area declared as 
„Critically Polluted and also no area 
of the project come under the 
„Aravali Range within 10 km radius 
of the project site. 
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18. Similarly, for coastal Projects, A 
CRZ map duly authenticated by 
one of  authorized agencies 
demarcating LTL, HTL, CRZ area, 
location of the mine lease w.r.t. CRZ, 
coastal features such as mangroves 
,if ,any, should be furnished. 
(Note: The Mining Projects falling 
under CRZ would also need to obtain 
approval of the concerned Coastal 
Zone Management Authority). 
 

The proposed project is not a 
coastal project. Hence no approval 
of the concerned Coastal Zone 
Management Authority is required. 

19. R & R compensation details for the 
Project Affected People (PAP) should 
be furnished. While preparing the 
R&R Plan, the relevant 
State/National Rehabilitation & 
Resettlement Policy should be kept 
in view. In respect of SCs /STs and 
other weaker sections of the society 
in the study area, a need based 
sample survey, family-wise, 
should be undertaken to assess 
their requirements, and action 
programmes prepared and 
submitted accordingly, integrating 
the sectoral programmes of line 
departments of the State 
Government. It may be clearly 
brought out whether the village 
located in the mine lease area will 
be shifted or not. The issues 
relating to shifting of Village 
including their R&R and socio-
economic aspects should be 
discussed in the report. 

There are no inhabited areas in 
the allotted mine area which lies 
on the river bed, therefore no R&R 
Plan is proposed. However 
compensation will be paid to the 
land owner in case of private land 
in line with govt. scheme. 
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20. One season (non-monsoon) primary 
baseline data on ambient air quality 
(PM10, SO2 and NOx), water 
quality, noise level, soil and flora 
and fauna shall be collected and the 
AAQ and other data so compiled 
presented date- wise in the EIA and 
EMP Report. Site- specific 
meteorological data should also be 
collected. The location of the 
monitoring stations should be such 
as to represent whole of the study 
area and justified keeping in view 
the pre- dominant downwind 
direction and location of sensitive 
receptors. 
There should be at least one 
monitoring station within 500 m of 
the mine lease in the pre- dominant 
downwind direction. The 
mineralogical composition of PM1O, 
particularly for free silica, should be 
given. 

Base line study was carried out for 
one (non-monsoon) season from 
Oct‟13 to Dec‟13.Details are 
provided in Chapter III (Page 
no.46-65) of this EIA/EMP Report.  
 
The locations of the monitoring 
stations were decided on the basis 
of prevailing micro meteorological 
conditions (Wind direction & wind 
speed) of the study area. The 
windrose has been given in 
Chapter III (Page no.48) of 
EIA/EMP Report. One Location 
has been selected in downwind 
direction within 500 m from the 
lease boundary. 
Date wise collected baseline AAQ 
data is attached as Annexure III. 
 
The location of the monitoring 
sites has been shown in Map No 4 
in Chapter III. 
  

21. Air quality for modeling should be 
carried out for prediction of 
impact of the project on the air 
quality of the area. It should also 
take into account the impact of 
movemen t  o f  v eh i c l e s  f o r  
transportation of mineral. The 
details of the model used and 
input parameters  used for  
modeling should be provided. The 
air quality Contours may be 
shown on a location map clearly 
indicating the location of the site, 
location of sensitive receptors, if 
any, and the habitation. The wind 
roses showing pre-dominant wind 
direction may also be indicated on the 
map 

Air quality modeling has been 
carried out for prediction of impact 
of the project on air quality. 
Aermod has been used taking into 
account impact of movement of 
vehicles which is incorporated and 
results are attached as Annexure 
XXV.  
The windrose showing pre-
dominant wind direction has been 
indicated in Chapter III (Page 
no.48) of the EIA/EMP Report. 
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22. The water requirement for the 
project, its availability and source 
should be furnished. A detailed 
water balance should also be 
provided. Fresh water requirement 
for the Project should be indicated. 

The total water requirement for the 
project will around 3.4 KLD. The 
break-up for water is given in 
Chapter II (Page no.43) of the 
EIA/EMP Report. Water will be 
taken from nearby village. NoC for 
the same has been obtained and 
attached as Annexure-IX. 

23. Necessary clearance from the 
Competent Authority for drawl of 
requisite quantity of water for the 
Project should be provided. 

The nearby water source comes 
under the jurisdiction of Gram 
Pradhan. The nearby villages 
through their Gram Pradhan are 
agreed to provide the required 
amount of water. Necessary 
approvals from Gram Pradhan have 
been obtained and attached as 
Annexure-IX. 

24. Description of water conservation 
measures proposed to be adopted in 
the Project should be given. Details of 
rainwater harvesting proposed in the 
Project, if any, should be provided. 

The project do not consume any 
process water except for drinking, 
dust suppression & plantation. 
Plantation is proposed, which will 
increase the water holding 
capacity & help in recharging of 
ground water. 
 
No artificial rainwater harvesting 
is proposed for the present project. 

25. Impact of the project on the water 
quality, both surface and 
groundwater should be assessed 
and necessary safeguard measures, 
if any required, should be provided. 

There will be no impact of the 
project on the ground water 
quality as the mining will be 
carried out up to a depth of 1.5 
meter bgl or above ground water 
table whichever comes first.  
No mining will be done in 
monsoon affecting surface water. 
The mining project will also be 
done in dry area of river bed; 
hence there will be no impact on 
the surface water as well. 
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26. Based on actual monitored data, it 
may clearly be shown whether 
working will intersect groundwater. 
Necessary data and documentation 
in this regard may be provided. In 
case the working will intersect 
groundwater table, a detailed Hydro 
Geological Study should be 
undertaken and Report furnished. 
Necessary permission from Central 
Ground Water Authority for 
working below ground water and 
for pumping of ground water 
should also be obtained and copy 
furnished. 

Mining will be done from the top 
surface to about 1.5 m below 
ground level or above ground 
water level; whichever comes first. 
As studied the ground water level 
in pre-monsoon is 2.76 m bgl in 
and in post-monsoon season is 
2.43 m bgl. So there will be no 
intersection with groundwater. 

27. Details of any stream, seasonal or 
otherwise, passing through the 
lease area and modification/ 
diversion proposed, if any, and the 
impact of the same on the 
hydrology should be brought out. 

The lease area lies on the bed of 
River Yamuna. During mining, it will 
be ensured that excavation will be 
done away from the stream flow. 
Moreover no modification/ diversion 
of the river is proposed, hence there 
will be no impact on the hydrology 
as such. 

28. Information on site elevation, 
working depth, groundwater table 
etc. should be provided both in 
AMSL and bgl. A schematic 
diagram may also be provided for 
the same. 

 
 

 

Schematic diagram for the same is 
incorporated in Chapter II (Page 
no.39). 
Surface plan with cross-section of 
the lease area has been attached 
as Annexure II (A) & Annexure II 
(B). 

Site 
elevation 

Highest:479 m AMSL 
Lowest: 473 m AMSL 

Working 
depth 

1.5 m bgl or above 
ground water level, 
whichever comes first. 

Groundwater depth 

Pre-
monsoon 

2.76 m bgl 

Post- 
monsoon 

2.43 m bgl 
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29. A time bound Progressive 
Greenbelt Development Plan shall 
be prepared in a tabular form 
(indicating the linear and 
quantitative coverage, plant species 
and time frame) and submitted, 
keeping in mind, the same will have 
to be executed up front on 
commencement of the project. 

Plantation will be carried along the 
river banks and road sides or near 
the civic amenities in consultation 
with local authority or govt. body as 
it is not feasible to develop green 
belt around the lease area which lies 
on the river bed.  
The fund will be deposited with 
mining trust according to Mines and 
Mineral (Development and 
Regulation) Act 1957 dated 28th Dec, 
1957 and Uttarakhand District 
Mineral Foundation Trust, 2017 
dated 17th November, 2017. 
Plantation will be done by the trust 
and will be decided by the 
concerning DFO. Copy of the Act is 
enclosed as Annexure XXIX. 
List of species to be planted is 
attached as Annexure XVIII. 
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30. Impact on local transport 
infrastructure due to the Project 
should be indicated. Projected 
increase in truck traffic as a result 
of the Project in the present road 
network (including those outside 
the Project area) should be worked 
out, indicating whether it is capable 
of handling the incremental load. 
Arrangement for improving the 
infrastructure, if contemplated 
(including action to be taken by 
other agencies such as State 
Government) should be covered. 

There will be an increase of 125 
trucks carrying the minerals per 
day. The impact due to this on local 
transport infrastructure has been 
detailed in Chapter IV (Page no. 99-
102) of the EIA/EMP Report. 
 
Effective mitigation measures will be 
adopted to minimize the impacts 
from transportation & handling of 
mineral: 
 
 The haul road will be kept wide, 

leveled, compacted and water will 
be sprayed regularly to suppress 
fugitive dust. 

 Transportation route will be 
repaired & maintained regularly.  

 Utmost care will be taken to 
prevent spillage of mineral from 
the trucks by covering it with 
tarpaulin sheet. 

 Transportation will be done 
through having a valid PUC 
certificate. 
 

The budget for environment 
management during Mineral 
transportation and handling is given 
in Chapter X (Page No-143-144) 

31. Details of the onsite shelter and 
facilities to be provided to the 
mine workers should be included in 
the EIA report. 

A temporary rest shelter will be 
provided for the workers near to 
the site with provisions of water, 
first aid facility, protective 
equipments, etc. Details are given 
in Chapter II (Page no.43) of the 
EIA/EMP Report. 



 

 

RIVER YAMUNA LOT NO. 23/1 SAND, BAJRI & BOULDER MINE EIA/EMP CHAPTER – I: INTRODUCTION 

19

32. Conceptual post mining land use 
and Reclamation and Restoration of 
mined out areas (with plans and 
with adequate number of sections) 
should be given in the EIA report. 

As the mine area lies on the river 
bed, the area will be reclaimed 
naturally with sediments, gradually 
during monsoon seasons. There will 
be construction of ramps, temporary 
rest shelters during operational 
phase; However these will be 
removed and the banks will be 
restored at the time of mine closure. 
Approved Mine Plan with plans and 
sections is attached as Annexure-
XII. 

33.  A time bound Progressive Greenbelt 
Development Plan shall be 
prepared in a tabular form 
(indicating the linear and 
quantitative coverage, plant species 
and time frame) and submitted, 
keeping in mind, the same will have 
to be executed up front on 
commencement of the project. 
Phase-wise plan of plantation and 
compensatory afforestation should 
be charted clearly indicating the 
area to be covered under plantation 
and the species to be planted. The 
details of plantation already done 
should be given. 

As the proposed project lies on the 
riverbed and being a new project, no 
plantation has been done earlier. 
Plantation will be carried along the 
river banks or along the road sides 
or near the civic amenities in 
consultation with local authority or 
govt. body. 
Time bound Progressive Greenbelt 
Development Plan along with list of 
species to be planted is attached as 
Annexure XVIII. 
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34.  Occupational Health impacts of the 
Project should be anticipated and 
the proposed preventive 
measures spelt out in detail. 
Details of pre-placement medical 
examination and periodical 
medical examination schedules 
should be incorporated in the 
EMP. 

Occupational health impact mainly 
is expected due air pollution due 
to fugitive dust emission because 
of movement of vehicles. However 
appropriate mitigation measures 
for air pollution control have been 
proposed as given in Chapter VII 
(Page no. 128-129) of the report. 
The fund for occupational health 
issues will be deposited with mining 
trust according to Mines and 
Mineral (Development and 
Regulation) Act 1957 dated 28th Dec, 
1957 and Uttarakhand District 
Mineral Foundation Trust, 2017 
dated 17th November, 2017. 
Each labour will undergo pre- 
placement medical examination. 
Thereafter periodical heath 
checkup will be arranged as stated 
in the Chapter VIII (Page no.128-
129) of the report. 
Occupational Health Plan with 
budgetary provision has been 
attached as Annexure XXX. 

35.  Public health implications of the 
Project and related activities for the 
population in the impact zone 
should be systematically evaluated 
and the proposed remedial 
measures should be detailed along 
with budgetary allocations. 

The proposed project being a small 
scale manual mining project, there 
will be hardly any process related 
to health implication on the 
population of the nearby villages 
except fugitive dust emissions due 
to transportation of minerals by 
trucks. However health camps & 
awareness programs will be 
arranged for them. Details are 
given in Chapter VIII (Page 
no.131-132) of the report. 
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36.  Measures of socio economic 
significance and influence to the 
local community proposed to be 
provided by the Project Proponent 
should be indicated. As far as 
possible, quantitative dimensions 
may be given with time frames for 
implementation. 

Socio-economic significance 
provided to the local community 
i.e. to the nearby villagers is given 
in Chapter VIII (Page no.131-
133) of the EIA/EMP Report. 
Maximum socio economic measured 
would be covered through the 
amount deposited with District 
Administration as provided under 
the Mines and Mineral (Development 
and Regulation) Act 1957 dated 28th 
Dec, 1957 and Uttarakhand District 
Mineral Foundation Trust, 2017 
dated 17th November, 2017. As the 
Project Proponent is regularly paying 
the certain amount to the District 
Administration as per the 
provisions. 

37.  Detailed environmental management 
plan to mitigate the 
environmental impacts which, should 
inter-alia include the impacts of 
change of land use, loss of 
agricultural and grazing land, if any, 
occupational health impacts besides 
other impacts specific to the 
proposed Project. 

The detailed environmental 
Management plan to mitigate the 
environmental impacts has been 
mentioned in Chapter X (Page 
no.138-144) of the EIA/EMP Report. 
There will be no change in land use 
as the project lies on dry part of 
riverbed and also there will be no 
loss of agriculture and grazing land. 
Detailed occupational health plan is 
attached as Annexure XXX. 

38.  Public hearing points raised and 
commitment of  the project  
proponent on the same along with 
t ime bound act ion p lan to  
Implement the same should be 
provided and also incorporated In the 
final EIA/EMP Report of the Project. 

Details of public hearing are given in 
Chapter VII (Page no.115-116). 
Public hearing proceedings of the 
project along with action plan & 
budget allocation has been attached 
as Annexure-XI A & XI B. 

39.  Details of litigation pending 
against the project, if any, with 
direction /order passed by any 
Court of Law against the project 
should be given. 

There is no litigation pending against 
the project. The LoI has been 
issued by the Dept. of Geology & 
Mining Unit, Govt. of Uttarakhand 
to carry out mining operation in 
the proposed area. 
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40. The cost of the project (capital 
cost and recurring cost) as well as 
the cost towards implementation of 
EMP should clearly be spelt out. 

The capital cost of the project is 
17.15 Lakhs. The costs like for 
project monitoring & EMP have 
been given in Chapter VI (Page 
no.112) & X (Page no.143-144) 
respectively. 

41. Details of replenishment studies. The extractable quantum of mineral 
in the first year would be limited to 
the available quantum. The 
extractable amount for further years 
will vary depending on amount/rate 
of natural replenishment which will 
be monitored by expert agencies 
every year hired by the project 
proponent.  
 
The replenishment study has been 
carried out through IIT, Roorkee by 
considering sections and elevations 
at various points within the lease 
area to monitor the actual 
replenished quantity.  
 
Modified Mining Plan incorporated 
the details of Replenishment is 
attached as Annexure XII. 

42. Details of Transportation of mined 
materials as per Indian Road 
Congress for both the ways with 
loaded as well unloaded traffic load 
and its impact on Environment. 

The details of transportation for 
loaded as well as unloaded trucks 
with anticipated impacts due to 
transportation & its mitigation 
measures are given in Chapter IV 
(Page no.99-102) of the EIA/EMP 
Report 

43. Cumulative impact due to sand 
mining. 

Cumulative impacts due to sand 
mining has been evaluated and 
incorporated in the EIA report as 
Annexure XVII. 
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44. Proper Conservation Plan for 
Schedule-I and Schedule-II species. 

The details of biological environment 
(flora & fauna for core and buffer 
zone) are given in Chapter III (Page 
no. 65-85). There is no schedule-I 
species found in the study. 3 
Schedule II species has been found 
in the buffer zone. 
However, Conservation Plan for 
Schedule I & II species has been 
prepared and approved by Forest 
Department is attached as 
Annexure X. 

45. Impact on mining on plankton. As the mining will be carried out 
on the dry part of the allotted area, 
as such there will be no impact on 
the planktons. The list of Planktons 
(Phytoplankton & Zooplanktons) is 
given in Chapter III (Page no. 74 & 
83). 

46. Cluster approach for collection of 
baseline data shall be followed. 

Cluster approach has been followed 
for collection of baseline data. 

47. Appropriate Disaster Management 
safeguards in view of the seismicity of 
the area. 

The project area lies in Seismic Zone 
IV, which implies that this is highly 
prone to earth quakes. However 
there are no built in structures or 
permanent constructional activity 
for the project which would get 
affected. 
Apart from this Uttarakhand State 
has a devised State Disaster 
Management Action Plan (SDMP) 
prepared by Disaster Mitigation & 
Management Centre, Uttarakhand 
Secretariat which has been 
considered for disaster management 
for the proposed project. The 
Disaster Management Plan is 
attached as Annexure XV. 
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48. NBWL clearance should be obtained. As there is no protected area (under 
Wildlife Protection Act, 1972) within 
10 km of the lease area, clearance 
from NBWL is not required. 
 

 

 

General Points to be followed as per ToR: 

1.  All documents may be properly 
referenced with index, page numbers 
and continuous page numbering 

Complied. 

2.  Where data are presented in the 
report especially in tables, the period 
in which the data were collected and 
the sources should be indicated 

Relevant details i.e. the period & 
sources of data have been 
Mentioned  in       EIA/EMP 
Report. 

3.  Where the documents provided are 
in a language other than English, an 
English translation should be 
provided 

Yes, the same has been provided, 
in case of documents are in a 
language other than English. 

4.  The Questionnaire for environmental 
appraisal of mining projects as 
prescribed by the ministry shall also 
be filled and submitted 

The questionnaire for 

environmental appraisal of the 
project is attached in the report as 
Annexure-IV 

5.  While preparing the EIA report, the 
instructions for the proponents and 
instructions for the consultants 
issued by MoEF vide O.M No. J- 
11013/41 /2006-IA.II(I) dated 4th  
August, 2009 should be followed 

Instructions for the proponents 

and consultants issued by 
MoEF&CC from time to time have 
been taken into consideration 
while preparing the EIA report. 



 

 

RIVER YAMUNA LOT NO. 23/1 SAND, BAJRI & BOULDER MINE DRAFT EIA/EMP SECTION – I: INTRODUCTION 

25

6.  Changes, if made any in the basic 
scope and project parameters as 
submitted in Form I and PFR for 
securing TOR should be brought to 
the attention with reasons for such 
changes and permission should be 
sought out, as TOR may also have to 
be altered. Post public hearing 
changes in structure and content of 
the draft EIA/EMP (other than 
modifications arising out of P.H 
process) will be entail conducting the 
PH again with revised documentation. 

No changes have been done in the 
basic scope and project parameters 
as submitted in Form I and PFR. 

7.  As per the circular no. J- 

1101 1/618/2010-IA.II(I) dated 
30.2.2012, you are requested to 
submit certified report of the status of 
compliance of the conditions 
stipulated in the environmental 
clearance for the existing operations of 
the project by the Regional Office of 
Ministry of Environment & Forests, if 
applicable. 

Not applicable as this is a new 
mine for which Environmental 
clearance is yet to be received. 

8.  For the Base line study for contiguous 
Lease areas of similar nature, the 
Cluster approach to be adopted for 
collection of baseline data, which shall 
be adequately cover every single lease 
area under consideration for EC. 

Cumulative Baseline study has 
been carried out for the mine 
leases.  
The overlaid map of sampling 
location of all the mine leases is 
attached as Annexure XXVI 

 

************* 
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2.0 TYPE OF PROJECT 

The project is proposed for the excavation of Sand, Bajri & Boulder from 

the bed of River Yamuna. It is an opencast mining project where the entire 

activity will be done manually. 

2.1 NEED FOR THE PROJECT 

The project site lies on river Yamuna, which gets recharged by the rain 

water and carries with it huge quantity of sediment consisting of sand, 

bajri, silt, clay, etc during every monsoon season, generally. This 

monsoon, i.e. in 2013, the state has received > 400% rainfall, which 

resulted into the swelling of rivers. As a result, there is unprecedented 

sediment deposition in the rivers. Under such circumstances the risk of 

the disaster (huge flooding) may increase manifold as the river beds are 

already filled with sediments, if not excavated prior to the next monsoon. 

Hence it is quite necessary to clear the excessive sediment load from the 

rivers at the earliest, which otherwise will damage large tracts of land 

lying on both the banks of the river due to heavy and devastating floods. 

Hence the mining activity will channelize the river which is need of the 

hour. 

2.2 LOCATION DETAILS 

The River Yamuna Lot No. 23/1 Sand, Bajri & Boulder Mining Project is 

located near Village: Dumate, Tehsil: Vikasnagar & District: Dehradun, 

Uttarakhand. The lease area falls in Survey of India Toposheet 53F14. 

The lease co-ordinates details are listed below: 

Coordinates 

Latitude: 30°30'42.15"N to 30°30'40.55"N 

Longitude : 77°50'22.59"E to 77°51'10.91"E 
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2.2.1 Lease Hold Area 

The lease hold area of 30.035 ha lies in the bed of River Yamuna, decided 

as per the Letter of Intent vide Letter No. 589/Bhu. Khani.E./2012-13 

dated 23-1-2013 issued by Geology & Mining Unit, Directorate of 

Industries, Govt. of Uttarakhand. 

The site has been inspected jointly by various departments and has been 

recommended for mining. The Joint Inspection Letter has been attached 

as Annexure I (B). 

Table 2.1: Details of the Lease Hold Area 
Lot No. Khasra No. River   Village Area in Ha. 

23/1 649 d Yamuna Dumate 30.035 

 

The general location & Project site layout with pillar coordinates are 
shown below: 
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Fig: 2.1: Pillar Coordinates of the lease area. 

Project Site 

Fig 2.2: Location Map of the lease area 
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2.2.2 TOPOGRAPHY & GEOLOGY 

Topography 

Dehradun can be divided into two distinct tracts i.e. the montane tract 

and the sub-montane tract. The Montane Tract consists entirely of a 

succession of mountains and gorges. Below the Montane Tract follows the 

Sub-Montane Tract, which is the famous Doon valley bounded by 

Shiwalik hills in the south and outer scarp of the Himalayas in the north. 

The sub-montane tract which consists of two parallel running tracts, i.e. 

(a) Bhangar; and (b) Terai 

The Sub-Montane Tract is situated in foothills of Himalayas. The Sub- 

Montane exhibits a general fall of slope from the foothills region. The slope 

gradually decreases and becomes almost flat at the Doon area, where the 

site lies. 

Geology 

Dehradun valley was formed as an intermontane valley between lesser 

Himalaya in the north and the Siwaliks in the south. The present Doon 

valley is developed in two phases. In the first phase, around 18 million 

years ago there was an upliftment in the Himalaya around the Main 

Boundary Thrust (MBT) that raised the Mussoorie Range and the Lower 

Himalaya. It resulted in the formation of a synclinal depression known as 

Doon Syncline, in which the eroded sediments of the up-lifted part were 

deposited and this continued for the long period. In the second phase, 

around 0.5 million years ago another tectonic event uplifted the Siwalik 

Range strata along the Himalayan Frontal Thrust (HFT) and the Doon 

valley came into existence (Thakur, 1995) 

Age Geological units/ 
Formations 

Lithology 

Recent River Alluvium 

Loose unconsolidated materials of 
sand, silt and clay derived from 
Upper Siwalik and Lesser Hima-
laya 
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Sub Recent 
t o  L a t e  
Pleistocene 

Young Doon Gravel 
Sub rounded boulders and 
gravels of sandstone and quartzite 
derived from Siwalik and Lesser 
Himalaya 

Old Doon Gravel 
Big angularand sub-rounded 
boulders of quartzite and sand-
stones embedded in clay. 

Unconformity 

Late 
Pliocene To 
Middle 
Miocene 

Upper Siwalik 
Coarse boulders,conglomerates and 
clay 

Middle Siwalik 
Hard and soft sand stone and clay 
intercalation in pockets 

Lower Siwalik Hard sandstone, interbeded withd 
stone 

Main Boundary Thrust 

Palaeoceneto 
Early Eocene 

Subathu Formation Red shale and lenticular bands of 
sandstone 

Krol Thrust 

Pre-Tertiary 

Tal Quartzites 

Krol Dolomitic limestone, cherty red 
shale, sandstone, black shale. 

Blaini / Infra Krol 
Boulder beds, slate, dark shale, 
pink dolomite, violate quartzite 
and shale 

Nagthat Quartzite and slate 

Chandpur Phyllite, slate and limestone 

Damta Grey slate, quartzite and turbidites 
 
(Source: Seismic response analysis of Dehradun_pdf) 
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Geomorphology 

Doon valley is the largest intermontane synclinal longitudinal valley 

in the sub Himalayan region. Many rivers such as Ganga, Yamuna, 

Sitla Rao, Jakhan Rao, Suswa and Asan contributed in the 

formation of local landforms of the valley. For different type of 

formations there is change in drainage pattern, as in the pre tertiary 

formations drainage pattern is dendritic and trellis, in the Siwaliks 

it is sub-parallel and dendritic whereas in the recent formations it is 

parallel and sinuous (Patel and Kumar, 2003). Geomorphologically 

the landforms in the area are formed due to erosion, deposition and 

tectonic activity. Nossin (1971) concluded that the valley has been 

uplifted by 315 to 420 meter due to differential movement along the 

MBT and Krol thrust. He recognised different level of fans in the 

valley that consist of Doon Gravel of pliestocene to recent age. 

Nakata (1972) suggested that the valley was formed by an intricate 

superimposition of alternate depositional and erosional phases 

caused by the climatic changes and crustal movement. 

(Source: Seismic response analysis of Dehradun_pdf) 
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2.2.3 CLIMATE: The district has within its limits lofty peaks of the Outer 

Himalayas as well as the Doon Valley with climatic conditions nearly 

similar to those in the plains. The temperature depends on the elevation. 

The climate of the district, in general, is temperate. In the hilly regions, 

the summer is pleasant but in the Doon Valley, the heat is often intense. 

The temperature drops below freezing point not only at high altitudes but 

also even at places like Dehradun during the winters, when the higher 

peaks are under snow. The summer starts by March and lasts up to mid 

of June when the monsoon sets in. Generally, the month of May and early 

part of June is hottest with mean temperatures shooting upto 36.2°C at 

Dehradun and 24.8°C at Mussoorie. The maximum temperature rises to 

over 42°C at Dehradun while at Mussoorie it doesn’t exceed 32°C. Winter 

starts from November and continue upto February. The highest maximum 

temperature recorded at Dehradun was 43.9°C on June 4, 1902 and that 

at Mussoorie was 34.4°C, on May 24th 1949. The mean daily maximum 

temperature during winter is 19.1°C at Dehradun and 10.2°C at 
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Mussoorie. The mean daily minimum temperature in January is 6.1°C at 

Dehradun and 2.5°C at Mussoorie. In Mussoorie the temperature drops to 

about -6°C to -7°C when snow fall occurs. The lowest minimum 

temperature at Dehradun during winter was - 1.1°C, on February 1st, 

1905 and January 1945 while at Mussoorie it was -6.7°C, on February 

10th. 

(Source: CGWB Dehradun_pdf). 

RAINFALL: The district receives an average annual rainfall of 2073.3 mm. 

Most of the rainfall is received during the period from June to September, 

July and August being the wettest months. The region around Raipur gets 

the maximum rainfall, while the southern part receives the least rainfall 

in the district. About 87% of the annual rainfall is received during the 

period June to September. 

(Source: CGWB Dehradun_pdf). 

FLOW: The river has extremes of dry as well as flood conditions during a 

year. Due to high population density of the catchment, the river remains 

almost in dry state during January to June in many parts of its stretch 

and under flooded conditions during July-September. Figure 2 shows the 

annual flow condition of river Yamuna. During the non-monsoon period 

(October to June), the river flow reduced significantly and some rivers 

stretches become totally dry, whereas, during monsoon period (July- 

September), the rivers receives significant amount of water, which is 

beyond its conveyance capacity resulting in flood (CPCB, 2006). The river 

is dissected at 5 barrages during its course i.e. at Dak Patthar (about 160 

km from origin in Uttaranchal); at Hathnikund (172 km distance from 

origin, just at foothills in Haryana); at Wazirabad (in NCT Delhi, 396km 

distance from origin); at Okhla (in NCT – Delhi, 418 km distance from 

origin); and at Mathura (Near Gokul village in U.P. about 570 km distance 

from origin). (Source: Current condition of the Yamuna River-Deepshikha Sharma and 

Arun Kansal, TERI University). 
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2.2.4 SURFACE DRAINAGE PATTERN: 

The project site lies on the bed of River Yamuna, originating from the 

Yamunotri glacier near Bandar Punch (38° 59' N 78° 27' E) in the 

Mussourie range of the lower Himalayas at an elevation of about 6320 

meter above mean sea level in the district Uttarkashi (Uttranchal). The 

catchment (table 1 &2) of the Yamuna river system covers parts of the 

states of Uttaranchal, Uttar Pradesh (U.P.), Himachal Pradesh, Haryana, 

Rajasthan, Madhya Pradesh and the entire state of Delhi. The river 

Yamuna traverses a distance of about 1370 km in the plain from 

Saharanpur district of Uttar Pradesh to the confluence with river Ganga 

at Allahabad. The major tributaries of the river are Tons, Betwa, 

Chambal, Ken and Sindh and these together contribute 70.9% of the 

catchment area and balance 29.1% is the direct drainage of main River 

and smaller tributaries. On the basis of area, the catchment basin of 

Yamuna amounts to 40.2% of the Ganga Basin and 10.7% of the country. 

Fig 2.4: Map showing Catchment of Yamuna River along with its 

tributaries 

 

Surface Drainage Map is also attached as Map No. 2 



 

 

RIVER YAMUNA LOT NO. 23/1 SAND, BAJRI & BOULDER MINE EIA/EMP CHAPTER –II: PROJECT DESCRIPTION 

37

In the upper stretch, upto a distance of 200 Km, it draws water from 

several streams. The combined stream flows through the Shivalik range of 

Himachal Pradesh and Uttaranchal and enters into plains at the point 

called as Dak Pathar, located in Uttaranchal. From this point onwards, the 

river water is regulated through weir and diverted into canal for power 

generation. From Dak Pathar it flows to the Poanta Sahib (a famous Sikh 

religious place). On the right side of the Yamuna basin is the hill station 

of Mussourie. 

 

Fig 2.3 Upper Yamuna Catchment 
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2.2.5 WATERSHEDS 

Table 2.2: Details of Catchments, Watersheds, Sub-Watersheds & MWS 

in 

Uttarakhand 

Catchment Watershed No. of Sub 

Watersheds 
No. of Micro 

Water Sheds 

Total Area 

(Ha.) 

Yamuna Aglar 2 7 25,698 

 Asan 3 18 82,088 

 Lower Tons 3 19 45,265 

 Tons 4 36 1,67,926 

 Yamuna 7 80 2,29,185 

Total  19 160 5,50,162 

 
Source: Uttarakhand State Perspective and Strategic Plan 2009-2027) 

Table 2.3: Number of Micro-watersheds in Dehradun. 

District No. of MWS Area (ha) 

Dehradun 95 3,05,043 
 

(Source: Uttarakhand State Perspective and Strategic Plan 2009-2027) 

2.3 MINING 

Mining will be done as per the guidelines of Uttarakhand Mineral Policy, 

2011 and guidelines of Uttarakhand Minor Mineral Concession Rules, 

2001. 

 This is an open-cast mining project. The operation will be entirely 

manual with use of hand tools like shovel, pan, sieves, pick axes, etc. 

The minerals will be collected in its existing form and the sand will be 

separated from bajri and boulders by sieving process. 

 Mining will be done leaving a safety distance from the banks 15% of 

the width of the river will be left for bank stability from both the banks. 

 The deposit will be worked from the surface of the bed upto 1.5 m bgl 

or above ground water level, whichever comes first. Hence, at no point 

of time mining will intersect with ground water table. 
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• Mining will be done only during the day time and completely 

stopped during the monsoon season. 

SCHEMATIC REPRESENTATION OF SITE ELEVATION, WORKING 

DEPTH & GROUND WATER 

 

 

 

 

 

 

 

 

 

R E S E R V E  ( A V A I L A B L E  Q U A N T U M )  A N D  

P R O D U C T I O N  (EXTRACTABLE QUANTUM) 

The sediments proposed to be extracted are sand, bajri & boulder 

which are generally found in the river bed in the lease area. The 

sediments like sand/ bajri along with silt & clay are brought 

into the bed through transport from the catchment area, are 

referred as “Wash Load”. And the sediments which are in 

continuous contact with bed, carried forward by rolling/sliding are 

referred to as “Bed Load”. 

Reserve (Available Quantum):  

The already existing quantity at the river bed in the lease area 

due to fresh depositions has been considered to be the 

Ground Level (473 m Amsl) 

1.5m bgl (Ultimate Depth) 

2.43 m bgl (Post monsoon) 

2.76 m bgl (Pre monsoon) 

Proposed working will not intersect Ground water. 

WATER TABLE 

Mineral Deposition

(proposed to be 
excavated) 

Mineral deposition
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quantum of mineral available (Reserve) which may be mined out. 

In order to calculate this quantity, the lease area has been 

considered with an ultimate depth of 1.5 meter from the 

surface (excluding the boulder available on the surface). For 

the reserve tonnage estimation, the reserve quantity is 

multiplied with the bulk density of 2 tonnes per cum (for mixed 

sand and bajri). 

The reserve for the site has been estimated to 5,40,778.48 tonnes. 

Production (Extractable Quantum):  

However considering the factors such as geological disturbances, volume 

that cannot be mined due to flow of water and also considering the safety 

factor, approximately 2, 80,000 tonnes has been considered to as 

production or the extractable quantity from the mineable area for grant of 

Environmental Clearance. The amount of sand & bajri in the total 

extractable quantum is assumed to be around 80%, which is likely to be 

replenished due to sediment inflow, gradually during the monsoon seasons. 

 Of the quantum of minerals which will be excavated, only sand & bajri is 

replenishable. Boulders which may roll or come into the lease area 

during high flow velocity of water or during floods. 

 The quantum of replenishable amount for the purpose of EIA i.e. the 

wash load will be obtained by a reputed expert agency. 

 Thus the extractable quantum in the first year would be limited to the 

available quantum. The extractable amount for the further years may 

vary depending on amount/rate of actual replenishment which is to be 

monitored by expert agencies every year. 

Process: 

The mineable area will be demarcated with pillars after leaving the safety 

zone for bank stability. 

1. Mining will be carried out only up to a depth of 1 .5m, using hand tools 

like shovel, pan, sieve etc. only during the day time. 

2. Mining operations will be carried in non monsoon season only, so that 

the excavated area in the particular year gets replenished during the 

subsequent year. 

3. The mining in the either area will be started from the downstream end 
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from the middle of the cross-section towards the upstream side. 

4. After the first layer is excavated, the process will be repeated for the 

next layers. 

For the 2nd year, the mining again will be continued in a similar way 

starting from the downstream end moving upwards of the second part. 

Fig 2.4: The schematic diagram showing the mining process is given 
below: 
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Man Power Requirement: 

The manpower requirement for the proposed project is given below along 

with the breakup, who will be utilized for excavation & loading of minerals 

into trucks or tractor-trolleys. 

Table 2.4: Manpower requirement breakup 
S. 

No. 
Category Numbers 

1.  Administrator 1 

2.  Supervisor 2 
3.  Mining workers 153 

4.  Additional workers* 2 
TOTAL 158 

 

*Additional workers include workers for dust suppression purpose, 

providing water for drinking & domestic purpose, for maintenance of 

roads, etc. 

Waste Disposal Arrangement 

In this project, silt & clay is also a constituent of the River-Bed Material. 

The silt/clay generated have no market value, thus this material will be 

either used in plantation or filling low lying areas or as a spread in 

agricultural field. Total waste generated during the lease period of five year 

would be approx. 3, 50,000 from the mining activity. 

Restriction on mining: 

 As per Joint inspection Report, No mining operation shall be carried out 

within 100m of railway line & bridge, NH, reservoir, canal, tank or 

road, horizontally from the outer toe of the bank or the outer edge of 

the cutting as the case may be. 

 The mining will not be allowed below the water table. 

 The contractors will abide by Uttarakhand Minor Mineral Concession 

Rules, 2001 and guidelines contained in the River/Stream Bed 

Mining Policy and Land forms studies were taken into consideration. 

 The contractors will abide at the time of mining with the term and 
condition as laid down under Mines Act, 1952 and Mines & 
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Minerals (Regulation and Development) Act, 1957, Forest 

(Conservation) Act, 1980 and the stipulations of the EIA/EMP. 

 The contractor will abide by provision of Mines Act, 1952, Interstate 

Migrant Work Man Act, the contractor with the satisfaction of 

competent authority will provide drinking water, rest shelter, first aid 

box, welfare facilities as Central and State Govt. labor laws. 

2.4 SITE FACILITIES AND UTILITIES 

Water Supply 

Water requirement for the proposed project will be provided for the 

workers for drinking & domestic purpose. Water will also be provided for 

dust suppression. Fresh water will be only used for drinking purpose. The 

break up for water requirement is given below: 

The water will be supplied from available sources from nearby village.  

Temporary Rest Shelter: 

A temporary rest shelter will be provided for the workers near to the site 

for rest. 

Provisions will also be made for following in the rest shelter: 

 First aid box along with anti-venoms to counteract poison produced by 

certain species of small insects, if any. 

 Sanitation facility i.e. septic tank or community toilet facility will be 

provided for the workers. 

Daily water demand 
3.4 KLD 

Domestic purpose
1.6 KLD 

Dust suppression
1.8 KLD 

Drinking Water 
1.2 KLD 

Other Domestic 
Purpose 
0.4 KLD 
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2.5 STATUTORY REQUIREMENTS 

It is accepted that effective resource management cannot be done in 

isolation. The proponent therefore vigorously pursues approaches towards 

coordination and integration where possible, so as to lead to coordinated 

regulatory systems. 

Various acts dealing with matters relating to the conservation and 

protection of the environment and which a holder of a mining 

authorization must also take cognizance of, include inter alia, the 

following: 

 Uttarakhand Mineral Policy, 2011 

 Uttarakhand Minor Mineral Concession Rules, 2001 

 The Mines Act, 1952 

 The Mines and Mineral (Development and Regulation) Act, 1957 

 Mines Rules, 1955 

 Mineral Concession Rules, 1960 

 Mineral Conservation and Development Rules, 1988 

 The Water (Prevention and Control of Pollution) Act, 1974 

 The Air (Prevention and Control of Pollution) Act, 1981 

 The Environment (Protection) Act, 1986 

 The Forest (Conservation) Act, 1980 

********** 
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3.0 INTRODUCTION 

This section contains the description of baseline studies of the 10 km 

radius of the area surrounding River Yamuna Lot No. 23/1 Sand, Bajri & 

Boulder Mining Project. The data collected has been used to understand 

the existing environment scenario around the proposed mining project 

against which the potential impacts of the project can be assessed. 

3.1 BASELINE DATA 

3.1.1 LAND ENVIRONMENT 

Land-Use/ land cover pattern of the study area delineating all the 

features has been studied through satellite imagery. The entire land use 

of the proposed area is a river bed which lies on Yamuna River. 

The land use of the study area is tabulated below and land use map is 
attached as Map no.3 

Table 3.1: Land Use cover of the project study area 
S.No. Description Area in Ha % share in total area 

1 Open land 1546.45 4.47 
2 River 254.31 0.70 
3 Agricultural land 4687.85 12.60 
4 Agricultural Fallow Land 1242.62 3.60 
5 Settlement 511.57 1.45 
6 Vegetation 178.71 5.33 
7 Forest 25184.54 70.10 
8 River with Dry Channel 759.66 2.20 
9 Water Bodies 64.97 0.18 

Total 34430.73 100  
 

As the lease area lies in the river bed there will be no change in the land use 

plan of the mine lease area in pre-operational, operational and post- 

operational phases. Only the sediments will be removed from the surface of 

riverbed which will be gradually replenished during monsoon season. 

There will be no diversion or modification of any land use due to the mining 

activity. 

3.1.2 AIR ENVIRONMENT 

Ambient air quality monitoring stations were selected primarily on the 

basis of surface influence, demographic influence and meteorological 

influence. 24 hourly monitoring was carried out for SO2, NO2, & PM10 
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twice a week at each station. This study was done during post-monsoon 

season for a period of 3 months (October‟13 to December‟13). 
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a. Site-specific meteorological data 

Month 

(2013) 

Wind Speed 
(kmph) 

Temperature (oC) Relative Humidity (%) Rain Fall * (mm) 

Cloud 
Cover** 

(Octas of 
sky) 

Mean Max % of 
calm 

Mean 

(Dry 
Bulb) 

Highest Lowest Mean Highest Lowest Total 24-hours 
Highest 

No. of 
rainy days 

Mean 

October 2.4 8.6 29 17.3 29.2 7.2 56.9 95.5 22.0 21.5 2.5 9 5 

November 2.0 6.3 27 16.0 27.3 6.0 56.6 95.7 21.8 0.2 0.1 2 3 

December 1.7 7.7 28 14.6 23.9 5.2 56.2 95.2 21.3 0.9 0. 3 3 2 
 

b. Wind Rose Diagram 

Observation: The prominent seasonal wind direction is from NE 

contributing approximately 18% of the total. 
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c. Method of monitoring 

The Central Pollution Control Board (CPCB) has published comprehensive 

document on emission testing regulations (“Emission Regulations Part-3, 

1985”). Those procedures relevant to the particulate monitoring are 

summarized below: 

Table 3.2: Methods adopted for PM10, PM2.5, SO2 and NO2 

Parameters Technique 
Technical 

Protocol 

Minimum 

Detectable 

Limit 

PM2.5 Gravimetric 

method 

CPCB Guideline 

Vol. I May’ 2011 

5 (µg/m3) 

PM10 Gravimetric 

method 

IS 5182 (Part- 

XXIII) 

5 (µg/m3) 

Sulphur 

Dioxide 

Improved West 

and Gaeke 

IS-5182 (Part-II) 5 (µg/m3) 

Nitrogen 

Dioxide 

Modified Jacob & 

Hochheiser 

IS-5182 (Part-VI) 6 (µg/m3) 

 

i. Particulate Matter (PM):- 

The CPCB method and IS 5182 (Part-XXIII) adopt a very similar approach 

to particulate sampling. There are some differences in the expressions 

used, but they are generally of no practical significance. It is 

recommended that CPCB method is adapted. 

ii. Equipment Calibration: 

For accurate testing of emission sources, the components of the sampling 

train is calibrated by outsource and supplier (Master Calibrator) 

standards and solutions are used, calibrated under certified reference 

material. The Ambient air quality monitoring locations are marked in Map 

No. 4. 
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The ambient air quality data were collected to find the existing GLC. 

Table 3.3 (i) Ambient air quality monitoring stations 

S.No. Location Station name 

Distance(approx.) 

and direction 

from the lease 

area (km) 

Zone 

(Core/ 

Buffer) 

1. AQ1 Project Site (near 
Baruwala) 

- - 
Core Zone 

2. AQ2 Dakhpathar 5 WSW Buffer zone 

3. AQ3 Katapathar 2 E Buffer zone 

4. AQ4 Near Kalsi 2 N Buffer zone 

5. AQ5 Kedarwala 8 S Buffer zone 
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Table 3.3 (ii): Ambient Air Quality Status 

Site Particulars PM2.5 (µg/m3) PM10(µg/m3) SO2 (µg/m3 ) NO2 (µg/m3) 

AQ1 
(24 Observations) 

Minimum 27.1 67.8 BDL 15.1 
Maximum 33.5 76.4 5.8 19.4 
Average 29.6 70.4 5.3 16.7 
98th Percentile* 32.5 75.1 5.7 18.9 

AQ2 
(24 Observations) 

Minimum 34.3 75.3 BDL 17.7 
Maximum 41.3 85.8 5.6 21.2 
Average 37.1 79.2 5.3 18.8 
98th Percentile* 40.5 84.4 5.5 20.7 

AQ3 
(24 Observations) 

Minimum 28.0 59.9 BDL 9.6 
Maximum 35.0 74.9 6.0 18.5 
Average 30.9 66.8 5.7 13.8 
98th Percentile* 34.0 73.2 6.0 17.8 

AQ4 
(24 Observations) 

Minimum 37.5 76.8 BDL 16.2 
Maximum 44.4 87.6 5.9 19.6 
Average 40.6 81.1 5.3 17.5 
98th Percentile* 43.8 86.4 5.8 19.3 

AQ5 
(24 Observations) 

Minimum 27.6 61.7 BDL 13.1 
Maximum 35.5 70.5 5.6 17.3 
Average 31.1 64.9 5.3 14.4 
98th Percentile* 34.8 69.5 5.5 16.6 

CPCB Standards (µg/m3) 60 100 80 80  

* Note: The 98th percentile is calculated statistically only to compare with NAAQ standards of short terms values 
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Observations: 

Ambient Air Quality Monitoring reveals that the minimum & maximum 

concentrations of PM10 amongst all the 5 AQ monitoring stations were found 

to be 59.9µg/m3 at AQ3 and 87.6µg/m3 at AQ4, respectively. 

As far as the gaseous pollutants SO2 and NO2 are concerned, the prescribed 

CPCB limit of 80µg/m3 for residential and rural areas has never surpassed at 

any station. The minimum concentrations of SO2 were found to be Below 

detectable limit & maximum concentrations of SO2 were found to be 6.0µg/m3 

at AQ3. The minimum & maximum concentrations of NO2 were found to be 

9.6µg/m3 at AQ3 and 21.2µg/m3 at AQ2 respectively. 

 

Fig3.2: Air monitoring photograph near village Dakhpathar 
Free SiO2 (µg/m3) 

S.No AQ1 AQ2 AQ3 AQ4 AQ5 

Maximum 1.35 1.50 1.19 1.53 1.23 
Minimum 1.52 1.71 1.49 1.75 1.41 

 
The standard for Respirable dust is 3mg/m3 for 8 hour of working period 

where free silica content should not exceed 5% as prescribed by 

Directorate General of Mines Safety. 

Observations: 

The minimum & maximum concentrations of SiO2 were found to be 

1.19µg/m3 at AQ3 & 1.75µg/m3 at AQ4 respectively. 



 

 

RIVER YAMUNA LOT NO. 23/1 SAND, BAJRI & BOULDER MINE EIA/EMP CHAPTER – III DESCRIPTION OF 
            ENVIRONMENT 

53 

3.1.3 WATER ENVIRONMENT 

a) Ground water 

Block wise net available groundwater, stage of groundwater 

development and category (as on 2007) 

Block Type 
Area 

Net available 
ground water 
reserve 
(ham) 

Current 
draft for 
all uses 
(ham) 

Stage 
Groundwater 
Development 
(%) 

Category 

Vikasnagar 

Command 1780.61 1780.61 53.78 Safe 

Non- 
command 19824.35 19824.35 51.23 Safe 

 

Net annual groundwater resources availability for various uses in 
Dehradun district. 
Block Command/No 

n. Command/ 
Total 

Net Ground 
water 
Availability 
(ham) 

Existing 
Ground water 
Draft for 
domestic and 
industrial 
supply (ham) 

Allocation for 
domestic and 
industrial 
water supply 
up to 2025 
(ham) 

Vikasnag 
ar 

Command 1780.61 45.60 312.12 

Non-command 19824.35 483.62 2878.27 
 

Ground water resources availability, utilization stage of development is 
summarized as under:- 

Three water samples were collected from the study area. The physico-

chemical analysis of the water samples is given in the Table below. 

The Ground water sampling locations are marked in Map No. 4 

Table 3.3 (iii) 

Ground water sampling locations 

Station 

No. 
Location 

Approx. 

Distance 

(km) 

Direction 
Buffer zone/ 

Core zone 

GW1 Baruwala 0.2 S Core zone 

GW2 Dakhpathar 5 WSW Buffer zone 

GW3 Near Kalsi 2 N Buffer zone 
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Table 3.3 (iv) Physico-chemical properties of ground water near project site Baruwala, 2013) 
S.No Parameter Limit (IS- 10500:2012) Unit Oct Nov Dec 

  Desirable 
Limit 

Permissible 
Limit 

 Baruwala 

1 Colour 5 15 Hazen <5 <5 <5 
2 Odour Agreeable Agreeable - Agreeable Agreeabl Agreeabl

3 Taste Agreeable Agreeable - Agreeable Agreeabl
 

Agreeabl
 4 Turbidity 1 5 NTU <1 <1 <1 

5 pH 6.5-8.5 No Relaxation - 7.82 7.42 7.56 

6 
Total Hardness (as 
CaCO3) 200 600 mg/l 320 309 305 

7 Iron (as Fe) 0.3 No Relaxation mg/l 0.11 0.08 0.12 
8 Chlorides (as Cl) 250 1000 mg/l 26 21 24 
9 Fluoride (as F ) 1 1.5 mg/l 0.5 0.4 0.4 
10 TDS 500 2000 mg/l 411 392 387 
11 Calcium(as Ca2+) 75 200 mg/l 77 75 73 

12 
Magnesium (as 
Mg2+) 30 100 mg/l 31 30 29 

13 Copper (as Cu) 0.05 1.5 mg/l <0.01 <0.01 <0.01 
14 Manganese(as Mn) 0.1 0.3 mg/l 0.05 0.06 0.04 
15 Sulphate (as SO4) 200 400 mg/l 16 14 13 
16 Nitrate(as NO3) 45 No Relaxation mg/l 4 3 3 

17 

Phenolic 
Compounds (as 
C6H5OH) 0.001 0.002 mg/l <0.001 <0.001 <0.001 

18 Mercury (as Hg) 0.001 No Relaxation mg/l <0.001 <0.001 <0.001 
19 Cadmium (as Cd) 0.003 No Relaxation mg/l <0.01 <0.01 <0.01 
20 Selenium ( as Se ) 0.01 No Relaxation mg/l <0.01 <0.01 <0.01 
21 Arsenic (as As) 0.01 0.05 mg/l <0.01 <0.01 <0.01 
22 Cyanide (as CN ) 0.05 No Relaxation mg/l <0.01 <0.01 <0.01 
23 Lead (as Pb) 0.01 No Relaxation mg/l <0.01 <0.01 <0.01 
24 Zinc (as Zn) 5 15 mg/l 0.12 0.09 0.06 

25 
Anionic Detergent 
(as MBAS) 0.2 1 mg/l <0.01 <0.01 <0.01 

26 Chromium (as Cr6+) 0.05 No Relaxation mg/l <0.01 <0.01 <0.01 
27 Mineral oil 0.5 No Relaxation mg/l <0.01 <0.01 <0.01 

28 
Alkalinity (as 
CaCO3) 200 600 mg/l 292 286 280 

29 Aluminum (as Al) 0.03 0.2 mg/l <0.01 <0.01 <0.01 
30 Boron (as B) 0.5 1 mg/l 0.2 0.2 0.1 

Microbiological Parameter 
1 Total Coliform Shall not be detectable MPN/ 1 

00ml 
ND (<2) ND (<2) ND (<2) 

2 E.coli Shall not be detectable E.coli 
/100ml Absent Absent Absent 

 
Note: ND: Not detectable 
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Table 3.3 (v) Physico-chemical properties of ground water near Dakpathar, 2013) 
S.N 
o. Parameter 

Limit (IS- 10500:2012) 

Unit Oct Nov Dec 
  Desirable 

Limit 
Permissible 

Limit 
 Dakpathar 

1 Colour 5 15 Hazen <5 <5 <5 

2 Odour Agreeable Agreeable - 

Agreea 
ble 

Agreea 
ble 

Agreea 
ble 

3 Taste Agreeable Agreeable - 

Agreea 
ble 

Agreea 
ble 

Agreea 
ble 

4 Turbidity 1 5 NTU <1 <1 <1 
5 pH 6.5-8.5 No Relaxation - 7.81 7.68 7.57 
6 Total Hardness (as CaCO3) 200 600 mg/l 146 156 138 
7 Iron (as Fe) 0.3 No Relaxation mg/l 0.14 0.12 0.13 
8 Chlorides (as Cl) 250 1000 mg/l 15 20 17 
9 Fluoride (as F ) 1 1.5 mg/l 0.6 0.7 0.5 
10 TDS 500 2000 mg/l 197 215 203 
11 Calcium(as Ca2+) 75 200 mg/l 35 37 33 
12 Magnesium (as Mg2+) 30 100 mg/l 14 15 13 
13 Copper (as Cu) 0.05 1.5 mg/l <0.01 <0.01 <0.01 
14 Manganese(as Mn) 0.1 0.3 mg/l 0.06 0.05 0.07 
15 Sulphate (as SO4) 200 400 mg/l 11 14 16 
16 Nitrate(as NO3) 45 No Relaxation mg/l 2 3 4 

17 

Phenolic Compounds (as 
C6H5OH) 0.001 0.002 mg/l 

<0.001 <0.001 <0.001

18 Mercury (as Hg) 0.001 No Relaxation mg/l <0.001 <0.001 <0.001
19 Cadmium (as Cd) 0.003 No Relaxation mg/l <0.01 <0.01 <0.01 
20 Selenium ( as Se ) 0.01 No Relaxation mg/l <0.01 <0.01 <0.01 
21 Arsenic (as As) 0.01 0.05 mg/l <0.01 <0.01 <0.01 
22 Cyanide (as CN ) 0.05 No Relaxation mg/l <0.01 <0.01 <0.01 
23 Lead (as Pb) 0.01 No Relaxation mg/l <0.01 <0.01 <0.01 
24 Zinc (as Zn) 5 15 mg/l 0.09 0.08 0.06 

25 

Anionic Detergent (as 
MBAS) 0.2 1 mg/l 

<0.01 <0.01 <0.01 

26 Chromium (as Cr6+) 0.05 No Relaxation mg/l <0.01 <0.01 <0.01 
27 Mineral oil 0.5 No Relaxation mg/l <0.01 <0.01 <0.01 
28 Alkalinity (as CaCO3) 200 600 mg/l 130 134 126 
29 Aluminum (as Al) 0.03 0.2 mg/l <0.01 <0.01 <0.01 
30 Boron (as B) 0.5 1 mg/l 0.2 0.2 0.1 

Microbiological Parameter 
1 Total Coliform Shall not be detectable MPN/100 

ml 
ND 
(<2) ND (<2) ND (<2) 

2 E.coli Shall not be detectable E.coli 
/100ml 

Absent 
Absent Absent 

 
Note: ND: Not detectable 
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Table 3.3 (vi) Physico-chemical properties of ground water near Kalsi, 2013) 
S.No Parameter Limit (IS-10500:2012) Unit Oct Nov Dec 

  Desirable 
Limit 

Permissible 
Limit 

 
Near Kalsi 

1 Colour 5 15 Hazen <5 <5 <5 

2 Odour Agreeable Agreeable - Agreeabl
e 

Agreeabl
e 

Agreeabl
e 

3 Taste Agreeable Agreeable - Agreeabl Agreeabl Agreeabl

4 Turbidity 1 5 NTU <1 <1 <1 
5 pH 6.5-8.5 No Relaxation - 7.12 7.42 7.31 

6 
Total Hardness (as 
CaCO3) 200 600 mg/l 132 144 140 

7 Iron (as Fe) 0.3 No Relaxation mg/l 0.05 0.05 0.03 
8 Chlorides (as Cl) 250 1000 mg/l 18 24 21 
9 Fluoride (as F ) 1 1.5 mg/l 0.3 0.3 0.2 
10 TDS 500 2000 mg/l 176 203 209 
11 Calcium(as Ca2+) 75 200 mg/l 32 35 33 

12 
Magnesium (as 
Mg2+) 30 100 mg/l 12 13 14 

13 Copper (as Cu) 0.05 1.5 mg/l <0.01 <0.01 <0.01 
14 Manganese(as Mn) 0.1 0.3 mg/l 0.02 0.03 0.05 
15 Sulphate (as SO4) 200 400 mg/l 8 11 14 
16 Nitrate(as NO3) 45 No Relaxation mg/l 2 3 4 

17 
Phenolic Compounds 
(as C6H5OH) 0.001 0.002 mg/l <0.001 <0.001 <0.001 

18 Mercury (as Hg) 0.00 1 No Relaxation mg/l <0.001 <0.001 <0.001 
19 Cadmium (as Cd) 0.003 No Relaxation mg/l <0.01 <0.01 <0.01 
20 Selenium ( as Se ) 0.01 No Relaxation mg/l <0.01 <0.01 <0.01 
21 Arsenic (as As) 0.01 0.05 mg/l <0.01 <0.01 <0.01 
22 Cyanide (as CN ) 0.05 No Relaxation mg/l <0.01 <0.01 <0.01 
23 Lead (as Pb) 0.01 No Relaxation mg/l <0.01 <0.01 <0.01 
24 Zinc (as Zn) 5 15 mg/l 0.03 0.03 0.06 

25 
Anionic Detergent 
(as MBAS) 0.2 1 mg/l <0.01 <0.01 <0.01 

26 Chromium (as Cr6+) 0.05 No Relaxation mg/l <0.01 <0.01 <0.01 
27 Mineral oil 0.5 No Relaxation mg/l <0.01 <0.01 <0.01 

28 
Alkalinity (as 
CaCO3) 200 600 mg/l 113 122 128 

29 Aluminum (as Al) 0.03 0.2 mg/l <0.01 <0.01 <0.01 
30 Boron (as B) 0.5 1 mg/l 0.1 0.2 0.1 

Microbiological Parameter 
1 Total Coliform Shall not be detectable MPN/ 1 

00ml 
ND (<2) ND (<2) ND (<2) 

2 E.coli Shall not be detectable E.coli 
/100m 

l 
Absent Absent Absent 

 
Note: ND: Not detectable 
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Observation: 

Analysis results of ground water in the study area reveal the following: - 

 pH varies from 7.12 to 7.82. 

 Total hardness varies from 132 mg/l to 320 mg/l. 

 Total dissolved solids vary from 176 mg/l to 411 mg/l. 

The ground water from all sources remains suitable for drinking purposes 

as all the constituents are within the limits prescribed by drinking water 

standards promulgated by Indian Standards IS: 10500. 

Fluorides and nitrates are within the permissible limits. Most of the 

parameters in ground water sources are well within the permissible limits 

as per IS: 10500-199 1, Drinking Water Standards. 

 

Fig3.3: Ground water monitoring photograph at village Dakhpathar 
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b) Surface water 

Three water samples were collected from the study area from River 

Yamuna. The Surface water sampling locations are marked in Map No. 4. 

The physico-chemical analysis of the water samples is given in the Table 

3.3 (vii). 

Table 3.3 (vii) 
Surface water sampling locations 

Station 

No. 
Location Direction Distance 

(Km) 

Core 

Zone/Buffer 

Zone 

SW1 Project Site Centre - Core Zone 

SW2 Upstream NE 4Km Buffer Zone 

SW3 
Downstream 

SW 5 Km Buffer Zone 
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Table 3.3 (viii) 
Physico-chemical properties of surface water (October, 2013) 

S.No. 
Parameter Unit S.W1 S.W 2 S.W. 3 

1 pH - 7.78 7.65 7.79 
2 Dissolved Oxygen mg/l 8.9 9.3 8.7 
3 BOD (3 Days at 27 °C) mg/l 2.6 2.7 2.7 
4 Free Ammonia (as N) mg/l <0.1 <0.1 <0.1 
5 Sodium Adsorption Ratio - 0.20 0.27 0.20 
6 Boron mg/l 0.2 0.2 0.2 
7 Conductivity µmhos/cm 386 368 376 
8 Temperature (°C) 20 20 20 
9 Turbidity NTU 7 6 6 
10 Magnesium hardness (as 

CaCO3) 
mg/l 62 58 61 

11 Total Alkalinity (as CaCO3) mg/l 143 142 141 
12 Chloride (as Cl) mg/l 20 17 20 
13 sulphate (as SO4) mg/l 12 10 10 
14 Nitrate (as NO3) mg/l 0.9 0.7 0.7 
15 Fluoride (as F) mg/l 0.5 0.4 0.5 
16 Sodium (as Na) mg/l 6 8 6 
17 Potassium (as K) mg/l 1.8 1.6 1.6 
18 TKN (as N) mg/l 0.5 0.4 0.4 
19 Total Phosphorous (as P) mg/l <0.01 <0.01 <0.01 
20 COD mg/l 8 10 10 
21 Phenolic compounds (as 

C6H5OH) 
mg/l <0.001 <0.001 <0.001 

22 Lead (as Pb) mg/l <0.01 <0.01 <0.01 
23 Iron (as Fe) mg/l 0.07 0.07 0.06 
24 Cadmium (as Cd) mg/l <0.01 <0.01 <0.01 
25 Zinc (as Zn) mg/l 0.06 0.05 0.07 
26 Arsenic (as As) mg/l <0.01 <0.01 <0.01 
27 Mercury (as Hg) mg/l <0.00 1 <0.00 1 <0.00 1 
28 Chromium (as Cr) mg/l <0.01 <0.01 <0.01 
29 Nickel (as Ni) mg/l <0.01 <0.01 <0.01 
30 TDS mg/l 232 223 228 

 Microbiological Parameters 
1 Total Coliform MPN/100ml 220 270 240 

2 Faecal Coliform MPN/100ml 90 110 80 
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Table 3.3 (ix) 
Physico-chemical properties of surface water (Nov, 2013) 

S.No. 
Parameter Unit S.W. 1 S.W. 2 S.W. 3 

1 pH - 7.75 7.61 7.75 
2 Dissolved Oxygen mg/l 9.1 9.4 8.9 
3 BOD (3 Days at 27 °C) mg/l 2.2 2.5 2.3 
4 Free Ammonia (as N) mg/l <0.1 <0.1 <0.1 
5 Sodium Adsorption Ratio - 0.20 0.24 0.32 
6 Boron mg/l 0.1 0.2 0.2 
7 Conductivity µmhos/cm 369 354 374 
8 Temperature (°C) 19 20 19 
9 Turbidity NTU 6 5 5 

10 Magnesium hardness (as 
CaCO3) 

mg/l 60 56 59 

11 Total Alkalinity (as CaCO3) mg/l 141 138 145 
12 Chloride (as Cl) mg/l 18 16 18 
13 sulphate (as SO4) mg/l 10 9 9 
14 Nitrate (as NO3) mg/l 0.8 0.6 0.6 
15 Fluoride (as F) mg/l 0.4 0.3 0.4 
16 Sodium (as Na) mg/l 6 7 9 
17 Potassium (as K) mg/l 1.6 1.4 1.6 
18 TKN (as N) mg/l 0.4 0.3 0.3 
19 Total Phosphorous (as P) mg/l <0.01 <0.01 <0.01 
20 COD mg/l 6 8 9 
21 Phenolic compounds (as 

C6H5OH) 
mg/l <0.001 <0.001 <0.001 

22 Lead (as Pb) mg/l <0.01 <0.01 <0.01 
23 Iron (as Fe) mg/l 0.06 0.06 0.05 
24 Cadmium (as Cd) mg/l <0.01 <0.01 <0.01 
25 Zinc (as Zn) mg/l 0.05 0.04 0.06 
26 Arsenic (as As) mg/l <0.01 <0.01 <0.01 
27 Mercury (as Hg) mg/l <0.00 1 <0.00 1 <0.00 1 
28 Chromium (as Cr) mg/l <0.01 <0.01 <0.01 
29 Nickel (as Ni) mg/l <0.01 <0.01 <0.01 
30 TDS mg/l 223 212 225 

 Microbiological Parameters 
1 Total Coliform MPN/100ml 230 280 220 

2 Faecal Coliform MPN/100ml 80 110 90 
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Table 3.3 (x) 
Physico-chemical properties of surface water (Dec, 2013) 

S.No. Parameter 
Unit S.W. 1 S.W 2 S.W. 3 

1 pH - 7.79 7.86 7.85 
2 Dissolved Oxygen mg/l 8.7 9.1 8.7 
3 BOD (3 Days at 27 °C) mg/l 1.8 2.1 2.1 
4 Free Ammonia (as N) mg/l <0.1 <0.1 <0.1 
5 Sodium Adsorption Ratio - 0.38 0.46 0.38 
6 Boron mg/l 0.2 0.1 0.2 
7 Conductivity µmhos/cm 380 361 387 
8 Temperature (°C) 18 19 18 
9 Turbidity NTU 5 4 4 
10 Magnesium hardness (as 

CaCO3) 
mg/l 58 53 59 

11 Total Alkalinity (as CaCO3) mg/l 145 140 150 
12 Chloride (as Cl) mg/l 18 16 18 
13 sulphate (as SO4) mg/l 11 10 10 
14 Nitrate (as NO3) mg/l 0.9 0.7 0.8 
15 Fluoride (as F) mg/l 0.6 0.5 0.6 
16 Sodium (as Na) mg/l 11 13 11 
17 Potassium (as K) mg/l 1.4 1.7 1.5 
18 TKN (as N) mg/l 0.4 0.5 0.6 
19 Total Phosphorous (as P) mg/l <0.01 <0.01 <0.01 
20 COD mg/l 8 9 11 
21 Phenolic compounds (as 

C6H5OH) 
mg/l <0.001 <0.001 <0.001 

22 Lead (as Pb) mg/l <0.01 <0.01 <0.01 
23 Iron (as Fe) mg/l 0.06 0.05 0.07 
24 Cadmium (as Cd) mg/l <0.01 <0.01 <0.01 
25 Zinc (as Zn) mg/l 0.04 0.04 0.07 
26 Arsenic (as As) mg/l <0.01 <0.01 <0.01 
27 Mercury (as Hg) mg/l <0.00 1 <0.00 1 <0.00 1 
28 Chromium (as Cr) mg/l <0.01 <0.01 <0.01 
29 Nickel (as Ni) mg/l <0.01 <0.01 <0.01 
30 TDS mg/l 230 218 235 

 Microbiological Parameters 
1 Total Coliform MPN/100ml 200 220 210 
2 Faecal Coliform MPN/ 100ml 80 80 70 
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Observation: 

The analysis results indicate that the pH ranges between 7.61 and 7.86. 

Dissolved Oxygen (DO) was observed in the range of 8.7 to 9.4 mg/l 

against the minimum requirement of 4 mg/l. BOD values were observed 

to be in the range of 1-3 mg/l. 

The chlorides and Sulphates were found to be in the range of 16-20 mg/l 

and 9-12 mg/l respectively. 

Bacteriological examination of surface water samples revealed the presence 

of total coliform in range of 200 MPN/ 100 ml to 280 MPN/ 100 ml against 

the limit of 5000 MPN/ 100 ml. 

Based on the results it is evident that most of the parameters of the 

samples comply with „Category B‟ standards of CPCB, indicating it as 

organized outdoor bathing. 

3.1.4 SOIL ENVIRONMENT 

Soil may be defined as a thin layer of earth’s crust, a medium for the 

growth of plants. The soil characteristics include both physical and 

chemical properties. The soil survey and soil sample were carried out / 

collected to assess the soil characteristics of the study area. Soil samples 

were collected from 3 locations and analyzed as per CPCB norms. The soil 

sampling locations are marked in Map No. 4. 

The physico-chemical characteristic of these soil samples is given in Table 

No. 3.3 (xi). 

Table No. 3.3 (xi) Description of soil sampling locations 

Station 

No. 
Location Direction 

Approx. 

Distance 

(km) 

Core 

Zone/Buffer 

Zone 

SQ1 Baruwala (P.S) - - Core Zone 

SQ2 Dakhpathar WSW 5 Buffer Zone 

SQ3 Near Kalsi N 2 Buffer Zone 
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Fig3.4: Soil sampling photograph at village Baruwala 
 

Table 3.3 (xii): Physico-chemical properties of soil 
S.N Parameter Unit Baruwala 

(near P.S) 
Near 
Kalsi 

Dakpathar 

1 

Texture - 

Sandy 
Loam 

Clay 
Loam 

Sandy clay 
loam 

Sand % 62.3 40.8 60.1 
Silt % 19.5 30.1 11.7 
Clay % 18.2 29.1 28.2 

2 Ph (1:2) - 7.78 7.34 7.14 

3 
Electrical Conductivity 
(1:2) 

µmhos/c 
m 284 466 408 

4 
Cation exchange 
capacity 

meq/ 100 
gm 

16.4 14.7 17.1 

5 
Exchangeable 
Potassium mg/kg 

113 62.0 187 

6 Exchangeable Sodium mg/kg 123 99.0 156 
7 Exchangeable Calcium mg/kg 2518 2236.0 2555 

8 
Exchangeable 
Magnesium mg/kg 361 356.0 384 

9 
Sodium Absorption 
Ratio - 

0.61 0.51 0.76 

10 
Water Holding 
Capacity % 25.9 31.2 26.3 

11 Porosity % 38.6 32.8 38.4 
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Observations: 

Samples collected from identified locations indicate the soil is Sandy 

loamy type which has low water retention potential .The pH value ranging 

from 7.14 to 7.78, which shows that the soil is alkaline in nature. The 

water holding capacity is found in between 25.9% to 31.2%. 

3.1.5 NOISE ENVIRONNENT 

The noise levels within the study area were recorded using Sound Level 

Meter and noise monitoring results were compared with the Ambient 

Noise Quality Standard notified under Environment Protection Act, 1986. 

The noise level monitoring locations are marked in Map No. 4. 

Table 3.3 (xiii): Noise quality monitoring stations 
S. 

No. 

Location Station 

Name 

Approx. 

Distance(km) 

Direction Zone (Core/ 

Buffer) 

1. NQ1 Baruwala(P.S) - - Core zone 

2. NQ2 Dakhpathar 5 WSW Buffer Zone 

3. NQ3 Katapathar 2 E Buffer Zone 

4. NQ4 Near Kalsi 2 N Buffer Zone 

5. NQ5 Vikasnagar 8 S Buffer Zone 
 

Table No. 3.3 (xiv): Noise level status  

S. 
No. Location Zone 

Leq LIMIT (as per 
CPCB Guidelines), 

in dB(A) 

Leq Value 
monitored, in 

dB(A) 

DAY* NIGHT* DAY* NIGHT* 

1 NQ 1 Industrial Zone 75 70 50.4 39.8 

2 NQ2 Residential Zone 55 45 53.4 41.7 

3 NQ3 Residential Zone 50 40 48.6 37.9 

4 NQ4 Residential Zone 55 45 53.1 41.5 

5. NQ5 Silence Zone 55 45 48.7 39.3 
 

* Day Time Leq in dB(A) (6.00AM TO 10.00PM) 
Night Time Leq in dB(A) (10.00PM TO 6.00AM) 
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Results 
Noise monitoring reveals that the maximum & minimum noise levels at day time 

were recorded as 53.4 dB(A) at NQ-2 & 48.6 dB(A) at NQ3 respectively. The 

maximum & minimum noise levels at night time were found to be 41.7 dB (A) at 

NQ2 & 37.9 dB(A) at NQ3 respectively. 

There are several sources in the 10 km radius of study area, which 

contributes to the local noise level of the area. On the commencement of the 

project, the sound from traffic activities will add to the ambient noise level of the 

area. This will be kept under check by taking proper suggestive measures. 

3.1.6 BIOLOGICAL ENVIRONMENT 
 

Biodiversity reflects the potential of a regional ecosystem. Biota of a particular area is 

considered as indicators of the environment as they quickly respond not only to one 

environmental factor but also an interactive group of factors. These communities 

influence and react sensitively to changes in the balance of environmental stresses.  

 

Biological diversity comprises the variability of genus, species and ecosystems and is 

very crucial for maintaining the basic processes on which the life depends. On the 

basis of biological physiology biodiversity broadly can be divided into two category i.e. 

the floral diversity and faunal diversity. Conservation of the biodiversity is essential 

for the sustainable development as it not only provides the food, fodder and medicine, 

but also contributes to improvement of essential environmental attributes like air, 

water, soil, etc. Before starting any Environmental Impact Assessment study, it is 

necessary to identify the baseline of relevant environmental parameters which are 

likely to be affected as a result of the operation of the proposed project. A similar 

approach has been adopted for conducting the study on Biological Environment for 

this Project. Both terrestrial and aquatic ecosystems have been studied to 

understand the biological environment nearby the project site. 

 

 

The study was conducted in the project area to assess all possible consequences on 

the biological environment. Flora and fauna surveys and data collection conducted 

for assessing the biological diversity and its status over a period of time that forms an 
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integral part of Impact Assessment Techniques. The present study is highlighting the 

various issues pertaining to floristic diversity and the faunal wealth in the core area 

i.e. Yamuna River (Lot. 23/1) Sand, Bajri & Boulder Mining Project, District 

Dehradun (Uttarakhand) and buffer zone i.e. area within 10 km radius.  

 

3.1.6.1. Description of Study Area 

Yamuna River (Lot. 23/1) Sand, Bajri & Boulder Mining Project, District Dehradun 

(Uttarakhand) is executed over an area of 30.035 ha on dry river bed of Yamuna River 

between 30°30'42.15"N to 30°30'40.55"N and 77°50'22.59"E to 77°51'10.91"Eunder 

the Seismic Zone-IV as per IS-1893 (part-1)-2002.Present mine is located near the 

interstate boundary of Himachal Pradesh and Uttarakhand. 

 

Dehradun is located in the Doon Valley in the foothills of the Himalayas nestled 

between two of India's mightiest rivers - the Ganges on the east and the Yamuna on 

the west. Dehradun district fall under the sub-tropical climatic condition and 

situated between 29.45°N to 30.15°E. The geographical coverage of Dehradun district 

is about 3088 sq. km.  Dehradun is famous for its picturesque landscape and 

pleasant climate and provides a gateway to the surrounding region. It is well 

connected and in proximity to popular Himalayan tourist destinations. 

 

There is no any forest area present in Core zone as mining activates have been 

proposed on the dry river bed in Yamuna River systems. Also, due to the location of 

mining site on river bed, agriculture and fishing activities will not be performed by 

local inhabitants at the mining site. The drainage pattern of the district is dendritic. 

Location of present project in the buffer zone and land use pattern along with the 

drainage is shown in Fig. 3.5.  
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Fig.3.5: Location of Yamuna River (Lot. 23/1) Sand, Bajri and Boulder mining 

project 
  
 
There is no any Eco-sensitive zone, National parks and Wildlife Sanctuary present 

within the buffer zone as per “Wildlife Protection Act (1972)”. On the other hand, 

several reserved forest are present in the buffer area which are listed in Table 3.4(i).  

Table 3.4(i): Details of Forest present in the buffer zone of present mining 
Project 

S. No. Name of the Forest Distance and Direction 

1 Ambari Reserved 
Forest 

About 1 km in S 
direction. 

2 Dumate Block 
Reserved Forest 

About 2 km in S 
direction. 

3 Salahat Reserved 
Forest 

About 2 km in NW 
direction. 

4 Kalsi Reserved Forest 
About 3 km in N 
direction. 

5 Nigali Reserved Forest 
About 2 km in WNW 
direction. 

6 Gojar Reserved Forest 
About 6 km in W 
direction. 

7 East Yamuna Reserved 
Forest 

About 7 km in WSW 
direction. 

8 Ambari Reserved 
Forest 

About 1 km in SSE 
direction. 
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3.1.6.2. Climate 
The climate of Dehradun is very cold in winter and pleasant in summer. In rainy 

season the climate is very cool & full of greenness. The climate is sub-tropical 

interspersed between cold weather, hot weather and southwest monsoon. The cold 

weather commences in November and continues till the end of February, which is 

characterized by cloudless days and very cold nights with much fog and dew. 

Summers are too hot and winters are too cold and foggy in Terai region. In summers, 

Pauri district is pleasant. The temperature varies from 1 degree Celsius in the year to 

40° C. Summer months are May, June and July whereas Dec. and Jan. are very cold. 

 

3.1.6.3. Soil 
Soil in the Dehradun district sandy loam. The soil survey was carried out to assess 

the soil characteristics of the area. For studying soil quality of the region, various 

samples were collected to assess the existing soil conditions in and around the area. 

Soil monitoring data of Pauri district shows that the texture of soil at all locations is 

Sandy Loam. The monitoring sites have sand ranging from 90% to 79% in soil 

samples. Silt content varies from 5% to 16%, while Clay content varies from 5% to 

15% in the soil samples.  

 

3.1.6.4. Drainage 
The Dehradun district of Uttarakhand falls directly into the Ganga river basin and 

mainly consists of mountain ranges, large valleys, uneven landscapes, breaked cliffs, 

rivers and rivulets. The important rivers are Aasan, Yamuna, Tons, Sheetla, Swarna, 

Suddhowala, Song and Rispana River etc. On the other hand, present mining site is 

located in the riverbed of Yamuna River which is major tributary of Yamuna River. 

The river Yamuna flows from North to South in the buffer area. 

 

3.2. Methodology 
3.2.1. Period of Sampling  
 
The ecological survey has been conducted during Post monsoon season for the 

collection of primary data of flora-fauna, vegetation, soil and other environmental 

observations. The details are given as below:  

 

             
 



 RIVER YAMUNA LOT NO. 23/1 SAND, BAJRI & BOULDER MINE  EIA/EMP CHAPTER – III DESCRIPTION OF 
               ENVIRONMENT 

 69 

            Post-monsoon: October to December 
            Core zone      : At the project site 
            Buffer zone   : Around 10 km radius of the project site  
 
 
3.2.2. Mode of Data Collection 
 
Detailed survey was conducted to evaluate floral and faunal composition of the study 

area. Primary data on floral and faunal composition was recorded during site visit 

and secondary data was collected from the Forest Department and published relevant 

literature. Inventory of flora and fauna has been prepared on the basis of collected 

data. The mode of data and parameters considered during field investigations is given 

in Table 3.4(ii). 

Table 3.4(ii): Mode of Data Collection & Parameters Considered During the 
Survey 
Aspect Data  Mode of data collection Parameters 

monitored 

Terrestrial 
Ecology 

Primary data 
collection  

By conducting field survey 
Floral and Faunal 
diversity 

Secondary 
data 
collection  

From authentic sources like 
Forests Department of Dehradun 
and Forest Department of 
Dehradun and available published 
literatures 
 

Floral and Faunal 
diversity and 
study of 
vegetation, forest 
type, importance 
etc. 

Aquatic 
Ecology 

Primary data 
collection  

By conducting field survey 
Floral and Faunal 
diversity 

Secondary 
data 
collection  

From authentic sources like 
Forests Department of Dehradun 
and Forest Department of 
Dehradun and available published 
literatures 
 

Floral and Faunal 
diversity and 
study of 
vegetation, forest 
type, importance 
etc. 

 

General Vegetation Study of the area:  

 

Area supports moderately healthy vegetation, the main forest species are along the 

Shivalik foothills. These areas supports species of Sal (Sorea robusta), Haldu (Adina 

cordfolia), Palash, Sisam (Dalbergia sissoo), Kanji (Holoptelia integrifolia), Khair 

(Acacia catechu), Sagoon (Tectona grandis), Harad (Temininalia chebula), Bahera 
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(Terminalia belerica), Amla (Enbelica officinalis), Semal (Bombax ceiba), Rohini 

(Mallotus philippensis). Sainjna (Moringa oliofera), Kusum, Mango (Mangifera indica), 

Poplar, Ficus spp., Jamun (Syzygium cumini), Eucalyptus, Toon (Toona cilata), 

Bamboo spp. etc. 

Ground vegetation mainly consists of grasses and small shrubs. Useful fodder 

grasses, Cynodon dactylon, Eleusine indica, Eulaliopsis binata, Trifolium 

alexandrinum, etc. can be seen growing in the area. The large weeds which infest 

uncultivated tracts are Aak (Calotropis procera), castor (Ricinus communis), Dhatura 

(Datura metel) and thorn (Opuntia stricta). Other noxious weeds and those which 

appear in crops are Pohli or Thistle (Carthamus oxyacantha), Shial Kanta (Argemone 

mexicana), kandyari (Solanum xanthocarpum), Lantana, Epitorium, Parthenium 

hysterophorus and Bhang (Cannabis sativa). 

 

Flora of the Core zone  

The core zone comprises of Yamuna river bed, where mining operation is proposed. 

This area consists of riparian vegetation in which aquatic and marshland plants are 

the main component. Most among them are weeds. No ecologically sensitive plant 

species has been reported from this area. Riparian vegetation is found along the river 

side.  

 

Flora of the Buffer zone: Buffer zone of the proposed project is Doon Valley and 

foothills of Shivalik. Many tree species are planted in the area because of their 

usefulness, economic and aesthetic values. The tree species observed in the area are, 

Aam (Mangifera indica), Jamun (Syzygium cumini), Bail (Aegle marmelos), Bakain 

(Melia azedarach), Bargad (Ficus bengalensis), Neem (Azadirachta indica), Peepal 

(Ficus religiosa), Popular (Populas dealtoides), Safeda (Eucalyptus umbelatus), Sisam 

(Dalbergia sissoo), etc. 

In agricultural waste land and along the road side, growth of weeds like Argemone 

mexicana, Cannabis sativa, Cenchrus cilitaris, Heteropogon contortus, Lantana 

camara, Parthenium hysterosporus, etc. are very common. These weeds are affecting 

the agricultural productivity of the region due to fast growth, short life cycle and 

enormous production of seeds. 
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Vegetation in and around human settlement: 

Vegetation pattern in villages and surrounding areas are slightly different from the 

rest of the areas. The common species grown near villages are mostly edible or useful 

plants. The diversity of vegetation in Yamuna River and its adjacent areas was 

assessed in terms of the physiognomy of its floral elements. A list of some common 

valuable and edible plant species recorded nearby the human settlement is given 

Table 3.4(ii). 

 

Table 3.4(ii): Plant Species Present nearby Human Settlement 
 

Sl. No. Name of species Local Name 
1 Albizzia lebbek Siris 
2 Alnus nepalensis  Utis 
3 Bauhinia variegata  Kachnar 
4 Bombax ceiba Semal 
5 Cedrus deodara  Deodar 
6 Cinnamomum tamala Tejpat 
7 Celtis australis  Kharik 
8 Dalbergia sissoo  Shisham 
9 Mallotus philippinensis Ruin 
10 Morus alba  Tut 
11 Pinus roxburghii  Chir 
12 Populus ciliata  Poplar 
13 Pyrus pashia  Mehal 
14 Quercus incana  Ban oak 
15 Rhododendron arboretum Burans 
16 Cedrela toona Tun 

Source: GRC Survey Data and information of Department of 
Forest, Uttarakhand 

 

 

A list of flora of the study area is enclosed  

Table: 3.4(iii): Flora of the Core zone 

S.No. Species Family Habit 

1 Ageratum conyzoides  Asteraceae Herb 

2 Amaranthus spinosus  Amaranthaceae Herb 

3 Calotropis procera  Asclepiadaceae Shrub 

4 Cannabis sativa  Canabaceae Herb 

5 Chenopodium album Chenopodiaceae Herb 
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6 Datura innoxia Solanaceae Shrub 

7 Hydrolea zeylanica Hydrophylaceae Herb 

8 Ipomoea carnea  Convolvulaceae Shrub 

 

 

Table: 3.4(iv): Flora of the Buffer zone 

S.No. Species Family Habit 

1 Alternanthera paronychioides  Amaranthaceae Herb 

2 Alternanthera paronychioides Amaranthaceae Herb 

3 Amaranthus spinosus Amaranthaceae Herb 

4 Colocasia esculenta  Araceae Herb 

5 Ageratum conyzoides Asteraceae Herb 

6 Grangea maderaspatana  Asteraceae Herb 

7 Parthenium hysterophorus Asteraceae Herb 

8 Cassia tora  Fabaceae Herb 

9 Cannabis sativa  Cannabaceae Herb 

10 Chenopodium album  Chenopodiaceae Herb 

11 Argemone mexicana  Papaveraceae Herb 

12 Brachiaria ramosa  Poaceae Herb 

13 Cynodon dactylon  Poaceae Herb 

14 Eleusine indica  Poaceae Herb 

15 Eragrostis tenella  Poaceae Herb 

16 Imperata cylindrica  Poaceae Herb 

17 Saccharum spontaneum  Poaceae Herb 

18 Physalis minima  Solanaceae Herb 

19 Adina cordifolia  Rubiaceae Tree 

20 Aegle marmelos  Rutaceae Tree 

21 Albizia lebbeck  Fabaceae Tree 

22 Anogeissus latifolia Combretaceae Tree 

23 Artocarpus integrifolia  Moraceae Tree 

24 Azadirachta indica Meliaceae Tree 

25 Bauhinia acuminata  Fabaceae Tree 
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S.No. Species Family Habit 

26 Bauhinia variegata Fabaceae Tree 

27 Bombax ceiba  Malvaceae Tree 

28 Butea monosperma  Fabaceae Tree 

29 Cassia fistula  Fabaceae Tree 

30 Celtis australis Cannabaceae Tree 

31 Dalbergia sissoo  Fabaceae Tree 

32 Delonix regia Fabaceae Tree 

33 Emblica officinalis Phyllanthaceae Tree 

34 Ficus racemosa Moraceae Tree 

35 Ficus religiosa  Moraceae Tree 

36 Ficus tomentosa  Moraceae Tree 

37 Garuga pinnata Burseraceae Tree 

38 Grewia optiva Tiliaceae Tree 

39 Holoptelea integrifolia Ulmaceae Tree 

40 Indigofera gerardiana Fabaceae Tree 

41 Litchi chinensis Sapindaceae Tree 

42 Luecena leucocephala Fabaceae Tree 

43 Mangifera indica  Anacardiaceae Tree 

44 Melia azedarach Meliaceae Tree 

45 Morus alba Moraceae Tree 

46 Nyctanthes arbor Oleaceae Tree 

47 Ougeinia oojeinensis Fabaceae Tree 

48 Polyalthia longifolia  Annonaceae Tree 

49 Ricinus communis  Euphorbiaceae Tree 

50 Shorea robusta Dipterocarpaceae Tree 

51 Tectona grandis Lamiaceae Tree 

52 Terminalia bellerica Combretaceae Tree 

53 Terminalia chebula Combretaceae Tree 

54 Toona ciliata  Meliaceae Tree 

55 Adina cordifolia  Rubiaceae Tree 

56 Aegle marmelos  Rutaceae Tree 

57 Albizia lebbeck  Fabaceae Tree 
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S.No. Species Family Habit 

58 Anogeissus latifolia Combretaceae Tree 

59 Artocarpus integrifolia  Moraceae Tree 

60 Azadirachta indica Meliaceae Tree 

61 Bauhinia acuminata  Fabaceae Tree 

62 Bauhinia variegata Fabaceae Tree 

63 Bombax ceiba  Malvaceae Tree 

64 Butea monosperma  Fabaceae Tree 

 
3.4.1.4. Aquatic Flora of the Buffer Zone  
 

Aquatic flora referred to as phytoplankton and macrophytes (Plants that have 

adapted to living in aquatic environment such as River, lakes, Ponds, dams). During 

the present investigation, some Phytoplankton and Macrophytic vegetation were 

collected from and different Yamuna River and Asan Wetland along with some others 

streams present in the buffer area is given in Table 3.4(v) and 3.4(vi). 

 

Table 3.4(v): Phytoplankton Present recorded from River Yamuna River 

Sl. No. Name of the Individuals 

Chlorophyceae Cyanophyceae 

1 Ankistrodesmus sp. 1 Anacystissp. 

2 
Ankistrodesmus 
falcatus 

2 
Aphanocapsa 
montana 

3 Cosmarium sp. 3 Aphanothece sp. 

4 Coelastrum sp. 4 
Arthrospira 
massartiia 

5 Oocystis sp. 5 Chroococcus sp. 
6 Scenedesmus sp. 6 Gloeocapsasp. 

7 
Scenedesmus 
dimorphos 

7 Lyngbyasp. 

8 Scenedesmus armatus 8 Merismopedia sp. 

9 Spirogyra sp. 9 
Microcystis flos-
aquae 

10 Tetraedron sp. 10 Nostocsp. 
11 Westella sp. 11 Oscillatoria sp. 

Bacillariophyceae 12 Spirulina sp. 
1 Achnanthes sp. Euglenophyceae 

2 Amphora ovalis 1 Euglena sp. 
3 Ceratonies arcus 2 Euglena acus 

4 Cyclotella sp. 3 Trachelomonas sp. 
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Table 3.4(vi): Aquatic Macrophytes Present in the River Yamuna River 

S. No. Name of the Plants 
1 Alternanthera philoxeroides 
2 Azolla pinnata, 
3 Ceratophyllum demersum 
4 Eichhornia crassipes 
5 Hydrilla verticillata 
6 Lemna perpusilla 
7 Najas graminea 
8 Nymphaeanouchali 
9 Nymphoides indica 
10 Potamogeton crispus 
11 Potamogeton pectinatus 
12 Spirodela polyrhiza 
13 Utricularia sp. 
14 Vallisneria sp.  

 

Wild life and avifauna of the study area: 

Buffer zone of project area comprises of Asan Conservation Reserve, and supports 

healthy aquatic bird population. But area does not support any significant wild 

mammalian species. No wild mammalian species encountered during the field visit to 

study area, while livestock of local people are significantly using the area.  

There are many river channels present in the buffer zone of study area which are the 

major attraction sites for avifauna. Asan barrage is famous for winter migratory birds, 

almost 140 bird species were identified during the field work, majority of these are 

migratory aquatic birds. As far as the reptile community was concerned, rat snake 

and house lizard are reported from the study area. Area does not support any healthy 

wild mammalian species and after a potential search, neither any direct sighting nor 

the indirect evidences were found in whole study area. A list of wild fauna of the 

study area has been prepared on the basis of local inquiry from the village people and 

from the available published literatures. The conservation value at regional level of 

identified fauna was gathered from the Wildlife protection Act, 1972 moreover, global 

conservation status of species was estimated from Red data book of IUCN was used. 

5 Cymbellatumida Dinophyceae 

6 Fragillaria sp. 1 Ceratiumsp. 
7 Melosira granulata Xanthophyceae 

8 Navicula grimmii 1 Tribonemasp. 
Source: GRC Survey Data 
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No established habitats of any mammals or birds are noticed in river bed and along 

the banks. 

The fauna of study area can be grouped in to aquatic and terrestrial as the core area 

mostly comprises of aquatic fauna and the buffer area provides shelter to the 

terrestrial animals. 

Aquatic fauna:  

Aquatic fauna mostly comprises of Avifauna, Amphibians & Fish which cannot 

survive without water. Detail list of aquatic birds is shown in tabular form. 

Terrestrial fauna: 

Mammals: Area is not rich in wild mammal population due high anthropogenic 

pressure. There is continuous series of human settlements from Dehradun city to 

project site which restricted any significant wildlife in area. However, beyond the 15 

km periphery from project site there are areas with high wildlife biodiversity, such as 

Rajaji National Park and Mussoorie Wildlife Sanctuary. Common grazing livestock 

like buffalo, cow, goat etc. can be noticed in open grass fields. Small mammals like 

Indian palm squirrel (Funambulus palmarum) and field mouse (Apodemus sylvaticus) 

are noticed in vicinity of village. Inquiry from village people regarding wild animals 

reveals that Rhesus macaque (Macaca mulatta), Indian hare (Lepus nigricollis), fruits 

bat (Pteropus conspicillatus), Nilgai (Boselaphus tragocamelus), etc. are often seen in 

the area. Nilgai has become a menace to the farmers in the district due to their rising 

numbers and damage to agriculture crops. 

Avifauna: Water birds like White-breasted Waterhen, Northern Pintail, Northern 

Shoveler, Common Teal, Falcated Duck, Eurasian Wigeon, Mallard, Spot-billed Duck, 

Gadwall, Cormorant and Bar Headed Goose are of common occurrence in Asan 

Conservation Reserve. Terrestial birds like Red-vented Bulbul, Magpie Robin, Jungle 

Babblers, White Wagtail, House Sparrow, House Crow, Wablers and Tits can be easily 

observed in study area. 

Reptiles: The reptilians species commonly reported are Agama (Laudakia tuberculata) 

in settlement area, Garden lizard (Calotes versicolor) and Eutropis macularia along 

shady places in agricultural field or where growth of bushes is noticed. Among non 

poisonous snakes rat snakes (Ptyas mucosus) are commonly noticed in field, followed 

by poisonous snakes like King Cobra (Naja naja) and Banded krait (Bungarus 

multicinctus) are reported to be seen by farmers. 

Amphibian: Amphibians are commonly found at the places along the margin of 



 RIVER YAMUNA LOT NO. 23/1 SAND, BAJRI & BOULDER MINE  EIA/EMP CHAPTER – III DESCRIPTION OF 
               ENVIRONMENT 

 77 

aquatic and terrestrial systems. Due to presence of water bodies like river, nalas, etc. 

the study area is providing shelter to many amphibian species. Some of the 

commonly reported species are Bufo melanostictus (common Indian toad), Euphlyctis 

cyanophlyctis (Indian skipper frog), Hoplobatrachus tigerinus (Indian bull frog) etc.  

Fish: The fish species which are commonly found in the proposed site are Labeo bata 

(Bhangan or Bata), Gudusia chapara (Chappera or Palla), Labeo rohita (Dumra or 

Dhambra), Notopterus notopterus (Pari or Battu), Catla catla (Theila), Clarius 

batrachus (mangur), etc 

A list of Fauna of the study area is presented in Table 3.4(vii) and Table 3.4(viii). 

 

Table: 3.4(vii): Fauna of the Core zone 

Sr. 

No. 
Common Name Scientific Name 

Wildlife 

schedule 

IUCN Red 

List Status 

AVIFAUNA 

1 Common Myna Acridotheres tristis IV LC 

2 Indian Cormorant Phalacrocorax fuscicollis IV VU 

3 House Crow Corvus splendens V LC 

4 Ashy Drongo Dicrurus leucophaeus IV LC 

5 Koel Eudynamys scolopacea IV NA 

6 Sparrow Passer domesticus IV LC 

MAMMALS 

1 Squirrel Funambulus pennant IV DD 

2 Rat Rattus rattus V LC 

AMPHIBIANS 

1 Common Indian toad 
Duttaphrynus 

melanostictus 

IV 
NA 

2 Indian skipper frog Euphlyctis cyanophlyctis IV NA 

3 Indian bull frog Hoplobatrachus tigerinus IV NA 
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LC: Least Concern, VU: Vulnerable, NA: Not Assessed, DD: Data deficient. 

Table: 3.4 (viii) Fauna of the Buffer zone 

S.No. Common Name Scientific name IWPA IUCN 

MAMMALS 

1 Squirrel Funambulus pennant IV DD 

2 Rat Rattus rattus V LC 

3 Wild pig Sus scrofa III LC 

4 Goral Naemorhedus goral III LC 

5 Nilgai Boselaphus tragocamelus III LC 

6 Spotted Deer Axis axis II LC 

7 Rhesus Macaque Macaca mulatta II LC 

8 Indian Grey Mongoose Herpestes edwardsii IV LC 

REPTILES & AMPHIBIANS 

1 Common Toad Duttaphrynus 

melanostictus 

IV NA 

2 India bull frog Rana tigrina IV DD 

3 Indian tree frog Polypedates maculatus IV NA 

4 Skipping frog Bufo stomaticus IV NA 

5 Garden lizard Calotes versicolor  NA 

6 House lizard Hemidactylus sp IV NA 

7 Rat snakes Ptyas mucosa II NA 

AVIFAUNA 

S.No. Common Name Scientific name IWPA IUCN 

1 Jungle Myna Acridotheres fuscus IV LC 

2 Bank Myna Acridotheres ginginianus IV LC 
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S.No. Common Name Scientific name IWPA IUCN 

3 Common Myna Acridotheres tristis IV LC 

4 Blyth’s Reed Warbler Acrocephalus dumetorum IV LC 

5 Clamorous Reed Warbler Acrocephalus stentoreus IV LC 

6 Common Sandpiper Actitis hypoleucos IV LC 

7 Common Iora Aegithina tiphia IV LC 

8 Crimson Sunbird Aethopyga siparaja IV LC 

9 Common Kingfisher Alcedo atthis IV LC 

10 Water Pipit Anthus spinoletta IV LC 

11 Tree Pipit Anthus trivialis IV LC 

12 House Swift Apus affinis IV LC 

13 Common Swift Apus apus IV LC 

14 Cattle Egret Bubulcus ibis IV LC 

15 Yellow-breasted Greenfinch Carduelis spinoides IV LC 

16 Common Rosefinch Carpodacus erythrinus IV LC 

17 Greater Coucal Centropus sinensis IV LC 

18 Pied Kingfisher Ceryle rudis IV LC 

19 

White-capped Water 

Redstart 

Chaimarrornis 

leucocephalus IV LC 

20 Rock pigeon Columba livia IV LC 

21 Oriental Magpie Robin Copsychus saularis IV LC 

22 Indian Roller Coracias benghalensis IV LC 

23 House Crow Corvus splendens IV LC 

24 Northern House Martin Delichon urbica IV LC 

25 Rufous Treepie Dendrocitta vagabunda IV LC 
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S.No. Common Name Scientific name IWPA IUCN 

26 Ashy Drongo Dicrurus leucophaeus IV LC 

27 Black Drongo Dicrurus macrocercus IV LC 

28 Black-rumped Flameback Dinopium benghalense IV LC 

29 Little Egret Egretta garzetta IV LC 

30 Great Thick-knee Esacus recurvirostris IV LC 

31 Asian Koel Eudynamys scolopacea IV LC 

32 Verditer Flycatcher Eumyias thalassina IV LC 

33 White-throated Kingfisher Halcyon smyrnensis IV LC 

34 Common Hawk Cuckoo Hierococcyx varius IV LC 

35 Black-winged Stilt Himantopus himantopus IV LC 

36 Red-rumped Swallow Hirundo daurica IV LC 

37 Streak-throated Swallow Hirundo fluvicola IV LC 

38 Pheasant-tailed Jacana Hydrophasianus chirurgus IV LC 

39 Scaly-breasted Munia Lonchura punctulata IV LC 

40 Marbled Duck 

Marmaronetta 

angustirostris IV LC 

41 Crested Kingfisher Megaceryle lugubris IV LC 

42 Coppersmith Barbet Megalaima haemacephala IV LC 

43 Lineated Barbet Megalaima lineata IV LC 

44 Brown-headed Barbet Megalaima zeylanica IV LC 

45 Crested Bunting Melophus lathami IV LC 

46 Green Bee-eater Merops orientalis IV LC 

47 Blue-tailed Bee-eater Merops philippinus IV LC 

48 Black Kite Milvus migrans IV LC 
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S.No. Common Name Scientific name IWPA IUCN 

49 Blue-capped  Rock Thrush Monticola cinclorhynchus IV LC 

50 Blue Rock Thrush Monticola solitarius IV LC 

51 White Wagtail Motacilla alba  IV LC 

52 Grey Wagtail Motacilla cinerea IV LC 

53 Purple Sunbird Nectarinia asiatica IV LC 

54 House  Sparrow Passer domesticus IV LC 

55 Scarlet Minivet Pericrocotus flammeus IV LC 

56 Indian Cormorant Phalacrocorax fuscicollis IV LC 

57 Little Cormorant Phalacrocorax niger IV LC 

58 Tickell’s Leaf Warbler Phylloscopus affinis IV LC 

59 Lemon-rumped Warbler Phylloscopus chloronotus IV LC 

60 Hume’s Warbler Phylloscopus humei IV LC 

61 Greenish Warbler Phylloscopus trochiloides IV LC 

62 Grey-headed Woodpecker Picus canus IV LC 

63 Baya Weaver Ploceus philippinus IV LC 

64 Plain Prinia Prinia inornata IV LC 

65 Black Ibis Pseudibis papillosa IV LC 

66 Plum-headed Parakeet Psittacula cyanocephala IV LC 

67 Alexandrine Parakeet Psittacula eupatria IV LC 

68 Rose-ringed Parakeet Psittacula krameri IV LC 

69 Red-vented Bulbul Pycnonotus cafer IV LC 

70 Himalayan Bulbul Pycnonotus leucogenys IV LC 

71 Pied Avocet Recurvirostra avosetta IV LC 

72 Plumbeous Water Redstart Rhyacornis fuliginosus IV LC 
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S.No. Common Name Scientific name IWPA IUCN 

73 Plain Martin Riparia paludicola IV LC 

74 Sand Martin Riparia riparia IV LC 

75 Grey Bushchat Saxicola ferrea IV LC 

76 Common Stonechat Saxicola torquata IV LC 

77 River Tern Sterna aurantia IV LC 

78 Spotted Dove Streptopelia chinensis IV LC 

79 Asian Pied Starling Sturnus contra IV LC 

80 Brahminy Starling Sturnus pagodarum IV LC 

81 Common Wood shrike Tephrodornis pondicerianus IV LC 

82 Asian Paradise-flycatcher Terpsiphone paradisi IV LC 

83 Spotted Redshank Tringa erythropus IV LC 

84 Marsh Sandpiper Tringa stagnatilis IV LC 

85 Common Redshank Tringa totanus IV LC 

86 Common Babbler Turdoides caudatus IV LC 

87 Jungle Babbler Turdoides striatus IV LC 

88 Common Hoopoe Upupa epops IV LC 

89 River Lapwing Vanellus duvaucelii IV LC 

90 Red-wattled Lapwing Vanellus indicus IV LC 

91 Oriental White-eye Zosterops palpebrosus IV LC 

LC: 136Least Concern, NA: Not Assessed, DD: Data deficient. 

3.4.2.4. Aquatic Fauna 

I. Zooplankton 

Zooplankton is commonly found in all types of aquatic habitats. These are recognized 

as secondary producers and considered as one of the best tools for environmental 

monitoring programme. During the present survey zooplankton diversity of Yamuna 

River was assessed. List of zooplankton species recorded from selected water bodies 
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present in the buffer zone present mining project is given in Table 3.4(ix). 

Table 3.4(ix): Zooplankton Species Recorded from Yamuna River 
 

Name of the Groups Name of the Taxa 

Protozoa 

Arcella sp. 
Centropyxis sp. 
Difflugia sp. 
Paramoecium sp. 

Rotifera 

Asplanchna brightwelli 
Brachionus angularis 

Brachionus calciflorus 

Brachionus  falcatus 

Brachionus sp. 
Cephlodella gibba 

Filinia longiseta 

Keratella cochlearis 

Keratella tropica 

Lecane closterocera 

Lecane luna 

Copepoda 

Cyclops sp. 
Mesocyclops sp. 
Thermocylops sp. 
Diaptomus sp. 
Nauplius larvae 

Cladocera 

Alona intermediate 

Bosmina sp. 
Bosmina longirostris 

Chydorus sp. 
Daphnia sp. 
Daphnia pulex 

Diaphanosoma excisum 

Ostracoda 
Cypris sp. 
Stenocypris sp. 

Source: GRC Survey Data 
 

II. Macro-invertebrates 

Macro-invertebrates are commonly found in all types of aquatic habitats such as 

streams, rivers, wetlands, lakes and ponds. The term macro-invertebrate used for 

those animals that have no backbone and can be seen with the naked eye. These 

animals generally include insects, crustaceans, molluscs and annelids. They are 

significant within the food chain as larger animals such as fish and birds rely on 
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them as a food source. Various macro-invertebrate species were collected and 

identified from Yamuna River of the buffer zone of present mining project is given in 

Table 3.4(x). 
 

Table 3.4(x): Macro-invertebrates recorded from Yamuna River 
 
 

Name of the Groups Name of the Taxa 

Mollusca 

Corbicula sp. 
Corbicula striata 
Gyraulus sp. 
Lamellidens sp. 
Melanoides scabra 
Thira tuberculata 

Diptera 
Chironomus sp. 
Chironomus plumosus 
Tendipes kiefferulus 

 
Oligochaete 
 

Dero dagitata 
Pheretima sp. 
Tubifex tubifex 

Crustacea 
Gammarus pulex 
Palemone sp. 

Trichoptera 
Glossosoma sp. 
Hydropsyche sp. 

Ephemeroptera 
Baetis nymph 
Caenis runlorum 

Source: GRC Survey Data 
 

IV. Fishes 

Present mining area is proposed on the dry riverbed. Fish species present in the 

buffer area of present mining project are listed in Table 3.4(xi). 

Table 3.4(xi): Fish species found in Yamuna River of Buffer Zone  
 

Family Scientific Name 
IUCN 
statu

s 
Order- Osteoglossiformes 

Family: Notopteridae Notopterus notopterus LC 

Order- Cyprinidontiforms 

Family:  Cyprinidae Catla Catla LC 

Family: Cyprinidae 

Amblypharyngodon 
mola 

LC 

Puntius conchonius VU 

Labeo calbasu LC 

Labeo rohita LC 

Labeo bata LC 

Labeo dyocheilus LC 
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Order- Clupeiformes 

Family: Clupeidae Gudusia chapra LC 

Order- Perciformes 

Family: Nandidae Nandus nandus LC 

Order- Siluriformes 

Family: Clariidae Clarias batrachus LC 

Family: Sisoridae Bagarius bagarius VU 

Family: Siluridae 
Heteropneustes 
fossilis 

LC 

Family: Mastacembelidae 
Macrognathus 
pancalus 

NT 

Order- Tetraodontiformes 

Family: Tetraodontidae Tetraodon fluviatilis NE 
Source : GRC data supported by Department of Fisheries, 
Uttarakhand 
IUCN Status=LC: Least Concern, EN: Endangered, NT: 
Near Threatened,  
VU: Vulnerable. 

 

 

3.7. Occurrence of Schedule-I and Rare, Endangered and Threatened Species 

(RET) 

Overall studies reveal that plant species come under the category of RET and 

Schedule-I species have not been observed from the buffer zone of Yamuna River 

(Lot.23/1) Sand, Bajri and Boulder Mining Project area. So, there is no need of 

conservation plan. However, all care will be taken for protection of others flora & 

fauna also, if any in the lease hold area. 

 
 
 
3.1.7     SOCIO ECONOMIC & ITS BASELINE DATA: 

The socio economic and its baseline data has been collected to 

comprehend socio-economic status of the people living in the study area and 

also to assess the impact of the project on it. 

METHODOLOGY  

For Socio-Economic Impact assessment of the proposed Sand, Bajri & Boulder 

mining project on River Yamuna, Villages Dumate, Tehsil Vikasnagar, District 

Dehradun, Uttarakhand, systematic analysis of various Socio-Economic 

characteristics, both in terms of quality and quantity has been done. 
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Accordingly, both qualitative and quantitative data was collected from secondary 

sources. For collection of secondary data GRC approached the Census Authority 

in the state for published data/information, visited state and district portal and 

referred to administrative records of the state and district administration. The 

qualitative data deals with description; they can be observed but not 

measured. Hence, codes were extensively used during collection of qualitative 

data. They were decoded after data processing to facilitate data analysis and report 

writing. 

STUDY AREA 

The study area consists of lease area and buffer area. There is no vegetation 

in the leased out area excepting few small bushes. There are 74 villages and two 

towns in the study area. All the habitations are located in Uttarakhand. The district 

and sub-district wise distribution of villages is presented in the table below: 

Table 3.5(i): Sub-district wise distribution of villages and towns in the 
S. No Name of the Sub-district Number of 

Villages 
Number of 

Towns 
District: Dehradun, Uttarakhand  

1 Chakrata 1 - 
2 Kalsi 41 - 
4 Vikasnagar 27 2 
5 Rishikesh 1 - 

 Total 70 2 
District: Sirmaur, Himachal Pradesh  

1 Paonta Sahib 4 - 
 Total 4  

Grand Total 74 2 

 

BASELINE DATA 

Baseline data refers to basic information collected before a 

project/scheme is implemented. It is used later to provide a comparison 

for assessing actual impact of the project. The present report is provided 
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with the following base line data for the study area as a whole. 

Table 3.5(ii): Particulars of the Study Area 

S.N. Description Number Percentage to 
Respective total 

1 Gender wise total Population of the 
Study area 

148911 100 

Male 77771 52.2 
Female 71140 47.8 
Sex Ratio (No. of females per 1000 
males) 914.7 

2 Gender wise total Population (0-6 
age group) 

20169 100 

Male 10400 51.6 
Female 9769 48.4 
Sex Ratio of 0-6 age group population 
(No. of females per 1000 males) 

939.3 

3 Number of Households and 
household size 

25294 

Average House Hold size for the study 
area as a whole 

6 

Highest Household size in the study 
area 

11 

Lowest Household size in the study 
area 

1 

4 Total Population of Schedule Caste 
Community in the study area 

34286 100 

Male 18041 52.6 
Female 16245 47.4 
Sex Ratio (No. of females per 1000 
males) 

900.4 

5 Total Population of Schedule Tribe 
Community 

43608 100 

Male 22801 52.3 
Female 20807 47.7 
Sex Ratio (No. of females per 1000 
males 

912.5 
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6 Total population of General 

Community (including OBC) 
71017 100 

Male 36929 52.0 
Female 34088 48.0 
Sex Ratio of General Community 
population (including OBC) (No. of 
females per 1000 males 

923.1 

7 Total Literates in the study area 97018 100 
Male 55754 57.5 
Female 41264 42.5 
Over all literacy rate in the study 
area 

75.4 

Male 82.8 
Female 62.7 
Gender gap in literacy rate 20.1 

8 Total Workers in the study area 58725 100 
Male 41034 69.9 
Female 17691 30.1 
Overall Gender Gap in work 
participation rate 

39.8 

Overall Dependency Rate of Non- 
workers over workers 

153.6 

9 Total Main Workers in the study 
area 

46188 100 

Male 34022 73.7 
Female 12166 26.3 
Over all gender gap in work 
participation rate of main workers 

47.4 

10 Total Marginal Workers in the study 
area 

12537 100 

Male 7012 56.0 
Female 5525 44.0 
Over all gender gap in work 
participation rate of Marginal workers 

12 

11 Total Household Industrial Workers 
in the Study Area 

1536 100 

Male 1034 67.3 
Female 502 32.7 

12 Total Agricultural Workers in the 
study Area 

32852 100 

Male 19832 60.4 
Female 13020 39.6 

13 Total Cultivators in the Study Area 26753 100 
Male 15280 57.1 
Female 11473 42.9 

14 Total Agricultural Labour in the 
Study Area 

6099 100 
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 Male 4552 74.6 

Female 1547 25.4 
15 Total Others Worker in the Study 

Area 
24337 100 

Male 20168 82.9 
Female 4169 17.1  

Source: Census 2011 

Various amenities available in the study area are tabulated below: 

Table 3.5(iii): List of amenities available in the study area 
SI.No Amenities Type No. of 

villages 
Number of 
institutions 

No. of 
Towns 

Number of 
institutions 

1 Educational 
Institutions 

Primary School 58 
 

88 1 4 

Middle school 24 
 27 1 1 

Secondary School 7 9 1 1 
Senior Secondary 
School 

7 8 2 2 

Adult Literacy 18 30 - - 
 Center 
Other School 5 7 - - 

2 Health 
facilities 

Allopathic Hospital 7 11 - - 

Allopathic 7 7 - - 
  Dispensary Ayurvadic Hospital 2 2 - - 

Ayurvadic 1 1 - - 
Dispensary Maternity & Child 
Welfare Center 

14 18 - - 

Primary Health 
Sub-Centre 

6 6 2 2 

Family Welfare 2 2 - - 
center 
Child Welfare 8 10 1 2 
 
Cnter 
Health Center 4 6 - - 

Registered Medical 
Practicenors 

7 15 2 10 

Community Health 
Workers 

16 19 - - 

3 Drinking 
Water 

Well 3 - - - 
Hand pump 8 - - - 

Tub well 4 - 1 - 

Tap 68 - 2 - 
4 Electricity Power for domestic 

uses 
47 - 2 200 

connection 
Power for 
Agriculture uses 

5 5 1 100 
connection 
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  All purpose 14 14 1 400 

connection 
5 Approach 

Road 
Only Paved Roads 11 - 1 350 Km. 

Only Mud Roads 8 - - - 
Both paved and 
Mud Roads 

6 - 1 200 Km. 

Paved, Mud and 
Foot Road 

6 - - - 

7 Banks & 
Credit 
Societies 

 
Commercal bank 
(Pagdandi) 7 7 1 15 

Cooperative bank 4 4 - - 
Agriculture Credit 
Societies 

4 4 - - 

8 Communicati 
on Facilities 

Bus Services 28 - 1 - 

 

The impact assessment based on this data collected has been discussed 

in Chapter VII (Page no.124-129). 

 
*********** 
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4.0 GENERAL 

All industrial and/or development projects are likely to have an impact on the 

natural set up of the environment. This impact may be beneficial or adverse, 

depending on the improvement or the deterioration it brings, about change in 

the status of air, water, land, ecology, natural systems, socio-cultural life styles 

and economics of the population. Depending on the nature of activities and 

baseline environment status, the impacts are assessed for their importance. On 

the basis of the impact analysis, the mitigating action and future monitoring 

requirement are paid attention to in the Environmental Management Plan for 

countering or minimizing the impacts. 

Keeping in mind, the environmental baseline scenario as detailed in Chapter III 

(Page no.46-90) and the proposed mining activity described in Chapter II 

(Page no.38-43), it is attempted to assess the likely impact and its extent on 

various environmental parameters and likely mitigation measures to be 

adopted. 

4.1 LAND ENVIRONMENT 

The proposed extraction of streambed materials, mining below the existing 

streambed, and alteration of channel-bed form and shape may lead to several 

impacts such as erosion of channel bed and banks, increase in channel slope, 

and change in channel morphology if, the operations are not carried out 

systematically. 

The mining and allied activities involved in river bed mining result in creation 

of temporary haul roads and formation of mined pits inside river, etc. affecting 

the landuse pattern. In this project, silt and clay are also produced as a 

constituent of the River-Bed Material, which are considered to be waste. 

Anticipated Impacts: 

 Undercutting and collapse of river banks. 

 Excessive and unscientific riverbed material mining is a threat to dams and 
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nearby structures. 

 River bank cutting and erosion. 

 Upstream erosion as a result of an increase in channel slope and changes 

in flow velocity. 

 Downstream erosion due to increased carrying capacity of the stream 

 Downstream changes in patterns of deposition. 

 Changes in channel bed and habitat type. 

Mitigation measures: 

 Since the project is mainly for sand, bajri and boulder excavation (soil 

deficient), no loss of top soil is involved. 

 The silt and clay generated as waste will be used for plantation or filling up 

low lying area elsewhere. 

 No mining is proposed in the vicinity of important structure like bridges/ 

dams. 

 Mining will be done leaving a safety distance of 15% of the width of the river 

from the bank inwards for bank protection. 

 In this activity, the work is proposed to be done manually which will avoid 

adverse effects associated with heavy machinery and their functioning. 

 The mining is planned in non monsoon seasons only, so that the excavated 

area gets replenished during the monsoon each year. 

 Grasses and bushes which have fibrous roots at the first instance are 

proposed to grown along the banks which enhances the binding properties 

of the soil. Hence protecting the banks. 

 The systematic and scientific removal of sand, bajri and boulder will not 

cause bed degradation. 

 Restoration of bank will be ensured at the end of mine closure every year. 
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4.2 WATER ENVIRONMENT 

Anticipated Impacts: 

Mining of sand from within or near a river bed has a direct impact on the 

physico-chemical habitat characteristics. These characteristics include in 

stream roughness elements, depth, velocity, turbidity, sediment transport and 

stream discharge. Altering these habitat characteristics can have deleterious 

impacts on both in-stream biota and associated riparian habitat. 

The detrimental effects, if any, to biota resulting from bed material mining are 

caused by following: 

i. alteration of flow patterns resulting from modification of the river bed 

ii. an excess of suspended sediment 

iii. Damage to riparian vegetation and in-stream habitat 

The disturbance activities can also disrupt the ecological diversity in many 

ways. 

Mitigation measures 

Project activity will be carried out only in the dry part of the river bed. Hence, 

none of the project activities affect the water environment directly. In the 

project, it is not proposed to divert or truncate any stream. No proposal is 

envisaged for pumping of water either from the river or tapping the ground 

water. 

In the lean months, the proposed sand mining will not expose the base flow of 

the river and hence, there will not be any adverse impact on surface hydrology. 

The deposit will be worked from the top surface up to a maximum depth of 

1 .5m below ground level or above the ground water table whichever comes first. 

Hence mining will not affect the ground water regime as well. 

Further mining will be completely stopped during the monsoon seasons to 

allow the excavated area to regain its natural profile. 
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4.3 AIR ENVIRONMENT 

Anticipated Impacts: 

Emission of fugitive dust is envisaged due to: 

i. Mining Activities includes excavation and lifting of minerals. The whole 

process will be done manually. Therefore the dust generated is likely to be 

insignificant as compared to mining processes involving drilling, blasting, 

mechanized loading etc. 

ii. Transportation of minerals will be done by road using trucks. Fugitive dust 

emission is expected from the transportation of trucks on the haul roads. 

Evaluation of fugitive dust emission has been done by using line source 

model as given below: 

Air Modeling 

A detailed study on emission sources and quantification of pollutant 

concentration by means of dispersion modeling is required to access the 

environmental impact of a mine. On the basis of the predicted increments to air 

pollutant concentrations, an effective mitigation and environmental plan can be 

devised for sensitive areas. In case of river bed sand, stone & bajri mining, as 

there is no blasting and drilling activities, the impacts may only be caused by 

material handling and transportation activities. The material is mostly wet, and 

therefore effect is minimal. 

However detailed Air quality modelling has been done through Aermod and is 

attached as Annexure XXV. 

4.4 NOISE 

The proposed mining activity is manual in nature. No drilling & blasting is 

envisaged for the mining activity. Hence the only impact is anticipated is due to 

movement of vehicles deployed for transportation of minerals. 

Anticipated Impacts: 

 Mental disturbance, stress & impaired hearing. 
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 Decrease in speech reception & communication. 

 Distraction and diminished concentration affecting job performance 

efficiency 

The noise level in the working environment are compared with the standards 

prescribed by Occupational Safety and Health Administration (OSHA-USA) 

which has been adopted and enforced by the Govt. of India through model 

rules framed under Factories Act, 1980 and CPCB 2000 norms. The summary 

of the permissible exposures in cases of continuous noise as per above rules is 

given below: 

Damage Risk Criteria for Hearing Loss OSHA Regulations 
Maximum allowable 

duration 

per day in hour 

Sound pressure 

dB(A) 

Remarks 

(1) (2) (3) 

8.0 90 1. For any period of 
exposure falling in 
between any figure 
and lower figure as 
indicated in column 
(1), the permissible 

sound is to be 
determined by 
extrapolation or 

proportionate scale. 
2. No exposure 

excess of 115 dB(A) 
is permissible. 

6.0 92 

4.0 95 

3.0 97 

2.0 100 

11/2 102 

1 105 

3/4 107 

1/2 110 

1/4 115 
 

Noise at lower levels (sound pressure) is quite acceptable and does not have 

any bad effect on human beings, but when it is abnormally high- it incurs 

some maleficent effects. 

a. Mitigation measures 

The following measures have been envisaged to reduce the impact from the 
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transportation of minerals: 

i. The vehicles will be maintained in good running condition so that noise 

will be reduced to minimum possible level. 

ii. In addition, truck drivers will be instructed to make minimum use of 

horns in the village area and sensitive zones. 

iii. No such machinery is used for mining which will create noise to have ill 
effects. 

iv. Awareness will be imparted to the workers about the permissible noise 

levels & maximum exposure to those levels 

 

4.5 BIOLOGICAL ENVIRONMENT 

Mining which leads to the removal of channel substrate, re-suspension of 

streambed sediment and stockpiling on the streambed, will have ecological 

impacts. These impacts may have an effect on the direct loss of stream reserve 

habitat, disturbances of species attached to streambed deposits, reduced light 

penetration, reduced primary production, and reduced feeding opportunities. 

Sand mining generates additional traffic, which negatively impairs the 
environment. 

Anticipated Impacts: 

 Excessive and unscientific riverbed sand mining results in the destruction 

of aquatic and riparian habitat through large changes in the channel 

morphology. 

 Access roads crossing the riparian areas will have impact on the species 

disturbing the ecosystem. 

 Mining may drive away the wild life from their habitat, and significantly 

affect wildlife and nearby residents. 

 Diminution of the quality and quantity of habitat essential for aquatic and 

riparian species. 

 Reduction in the yield of agriculture due to deposition of dust on the leaves, 

etc. of the crops. 

 Fragmentation of wildlife habitat and blocking of migratory paths may lead 



 RIVER YAMUNA LOT NO. 23/1 SAND, BAJRI & BOULDER MINE EIA/EMP-Chapter–IV Anticipated 
 Environmental Impact and Mitigation Measure 

 98/IV 

to local decline of species, or genetic. 

 Mining on the streambed, braided flow or subsurface inter-sand flow may 

hinder the movement of fishes between pools. 

 Animals are sensitive to noise and avoid human territory. The project stretch 

of the river is not an identified drinking water point for the animals. 

However, any animal desirous of accessing the river can continue to do so 

upstream or downstream of the stretch during the mining activities, as there 

will not be any damming or diverting of water. Hence, no significant impact 

is anticipated from the proposed project. 

 

Mitigation measures 

As the proposed mining will be carried out in a scientific manner, not much 

significant impact is anticipated, however, the following mitigation measures 

will be taken to further minimize it: 

1. No mining will be carried out during the monsoon season to minimize 

impact on aquatic life which is mainly breeding season for many of the 

species. 

2. As the mining site has no vegetation, no clearance of vegetation will be done. 

3. Prior to closure of mining operations / during the rainy season the eroded 

bank will be restored / reclaimed to minimize negative impacts on aquatic 

habitats. 

4. Haul roads will be sprinkled with water which would reduce the dust 

emission, thus avoiding damage to the crops. 

5. Mining will be carried out on the dry part of the lease area to avoid 

disturbance to the aquatic habitat and movement of fish species. 

6. No discard of food, polythene waste etc will be allowed in the lease area 
which would distract/attract the wildlife. 

7. No night time mining will be allowed which may catch the attention of wild 
life. 

8. If wildlife are noticed crossing the area, they will not be disturbed at all. 

9. Workers will be made aware of the importance o the wildlife and signage will 
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be displayed at the sensitive areas to caution the workers & other passerby. 

10. Access roads will not encroach into the riparian zones and if any riparian 

vegetation cleared off for the mining activity will be restored at the end of 

closure of mine. 

Although, the project will not lead to any tree cutting, plantation activities 

shall be undertaken to improve the vegetation cover of the area. To avoid 

dust emissions, the mined materials will be covered with tarpaulin during 

transportation. 

 

4.6 TRAFFIC ANALYSIS 

Transportation Route: 

The sand, bajri & boulder excavated from the lease area will be loaded directly 

into trucks and transported to the concerned market via near village Dumet by 

an unmetalled road of about 320m and finally meets National Highway 123 by a 

metalled road having length of 1.55 Km and width of 8m. The evacuation route 

is shown in the map as given below 
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The evacuation route map depicting the routes is shown below 

 

Fig. 4.1: Map Showing Evacuation Route 

Traffic analysis is carried out by understanding the existing carrying capacity 

of the roads near to the project site and the connecting main roads in the area. 

Then depending on the capacity of the mine, the number of trucks that will be 

added to the present scenario will be compared to the carrying capacity. 

During Mine operation 

Proposed Capacity of mine/annum : 2,80,000 TPA 

No. of working days : 225 days 

Proposed Capacity of mine/day : 1244 TPD 

Truck Capacity : 10 tonnes 

No. of trucks deployed/day : 125 

Increase in PCU/ day : 375 
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Considering both loaded & empty trucks 

Increase in PCU/day will be 750 PCU’s 

Table 4.4 (i): Existing Traffic Scenario & LOS 

Road V C 
Existing 
V/C Ratio LOS 

Near Village Dumet 60 2000 0.06 A 

NH-123Intersection 1400 15,000 0.09 A 
 

V= Volume of Vehicles in PCU’s/day & C= Capacity of Road in PCU’s/day 

The existing Level of Service (LOS) is “A” i.e. excellent. 
V/C LOS Performance 

0.0 - 0.2 A Excellent 
0.2 - 0.4 B Very Good 
0.4 - 0.6 C Good / Average / Fair 
0.6 - 0.8 D Poor 
0.8 - 1.0 E Very Poor  

Reference: ENVIS Technical Report, IISc, Bangalore. 

Table 4.4 (ii): Modified Traffic Scenario & LOS 

Road V C Modified 
V/C Ratio

LOS 

Near Village Dumet 810 2000 0.40 B 

NH-123 Intersection 2150 15,000 0.14 A 
 

Source: Capacity as per IRC: 64-1990 

Results 

From the traffic study it is observed that the level of services will go down from 

“A” that is Excellent to “B” which is Very Good in case of village intersection 

due to additional traffic load on the evacuation route where as it will remain 

same i.e. “A” in case of NH intersection. 
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Therefore, the additional load on the carrying capacity of the concerned roads 

is likely to have some affects, for which traffic management have been proposed 

and given below. 

Impacts 

 Congestion on road will be increased as the LOS will be increased. 

 Air Quality will be affected due to dust emission on haul road. 

 Increase in percentage of air quality parameters will get affected.  

 Chance of accident will increase. 

 Haul Road will get damaged. 

Traffic Management: 
1. Roads will be repaired regularly every year before start of mining and 

maintained in good conditions. Budget for maintenance of road is given in 

Chapter X (Page No- 143-144) in the EIA report. 

2. A supervisor will be appointed to regulate the traffic movement near the site.  

3. Speed breakers will be constructed accident prone areas to calm the traffic 

and its speed. 

4. Signage will be erected at the sensitive & precarious places to caution or 

provide information to road users. 

5. Passways will be made to ensure easy movements of trucks on the narrow 

roads. 

6. Water sprinkling on haul road will be done to reduce dust emission from 

vehicle movement and to reduce the impact on vegetation along both the road 

side. 

7. Overloading will not be permitted and trucks will be covered with tarpaulin. 

8. A committee has been formed for study of traffic headed by chairman is 

attached as an Annexure –XVI. 

 

************* 
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5.0 INTRODUCTION 

Consideration of alternatives to a project proposal is a requirement of EIA 

process. During the scoping process, alternatives to a proposal can be 

considered or refined, either directly or by reference to the key issues 

identified. A comparison of alternatives help to determine the best method of 

achieving the project objectives with minimum environmental impacts or 

indicates the most environmentally friendly and cost effective options. 

 

5.1    ALTERNATIVE FOR MINE LEASE 

During monsoon season, when rivers reach high stage, Yamuna River also 

bears significant catchment area and it transports river bed material (sand, 

bajri and boulder) which gets accumulated at such stretch which widens 

river width and concave banks. Thus, it is evident that the proposed site will 

be mined for the purpose of preventing land cutting during heavy rainfall 

and floods. 

 

Sand, Bajri and Boulder (minor mineral) deposits are site specific. It is 

present in Yamuna river bed (30.035 Ha.). The mining of the material will be 

done by opencast manual method in riverbed. No new technology is involved. 

The mining shall be done as per laid down procedures by IBM. Solid Waste 

generated during mining will consist of silt mixed soil which will be 

backfilled in the excavated pits. The mined out area will get replenished 

annually after monsoon. 

 

5.2 ALTERNATIVE FOR TECHNOLOGY AND OTHER PARAMETERS 

Some alternatives considered during EIA study are discussed below: 

S. 

No. 
Particular 

Alternative 

Option 1 

Alternative 

Option 2 
Remarks 

1 Technology Open-cast 
Manual mining 

Open-cast 
Mechanical 

Open-cast Manual Mining is 
preferred. 
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mining Benefits 
 No electrical power 

requirement Minimal noise 
will be generated 

 Minimal air pollution will be 
generated 

 Overburden will not be 
generated 

2 Employment Local 
Employment 

Outsource 
Employment 

Local Employment is preferred. 
Benefits 
 Provides employment to 

local people along with 
Financial Benefits 

 No residential building 
/housing is required 

3 Laborer 
Transportati
on 

Public 
Transport 

Private 
Transport 

Local labour will be deployed so 
they will either reach mine site 
by bicycle or by foot. 
Benefits 
 Cost of transportation of 

men will be negligible 
4 Material 

Transportati
on 

Public 
Transport 

Private 
Transport 

Material will be transported 
through truck/trolley on the 
contract basis  
Benefits 
 It will give indirect 

employment 
5 Water 

Requirement 
Tanker Supply Groundwater/ 

Surface water 
supply 

Tanker supply will be preferred 
Benefits 
 No change in the surface 

water or ground water 
quality It will provide 
indirect employment 

6 Road Haul Road Metallic Road Haul road will be considered for 
linking mine site from metallic 
road for transportation 
purpose. 
Minimum distance will be 
measured along with less 
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number of trees for considering 
optimum haul road route. 
Benefits 
 Less distance; less fuel 

used Minimum or negligible 
number of trees will be cut 
in best opted haul road 
route. 

  

 
5.3 SUMMARY 
 
We have analyzed all the option for alternatives of the proposed mine site. 

This project is sand, bajri and boulder specific project and existing land use 

of mine lease classified as River Body which will continue to be so even after 

the current mining project is over, hence no alternate site is suggested for 

this project. 

*********** 
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6.0 INTRODUCTION 

Regular monitoring of the various environmental parameters is necessary to 

evaluate the effectiveness of the management programme so that the 

necessary corrective measures can be taken in case there are some 

drawbacks in the proposed programme. Since environmental quality 

parameters at work zone and surrounding areas are important for 

maintaining sound operating practices of the project in conformity with 

environmental regulations, the post project monitoring work forms part of 

Environmental Monitoring Program. 

Environmental Monitoring Program will be implemented once the project 

activity commences. Environmental monitoring program includes (i) 

environmental surveillance, (ii) analysis & interpretation of data, (iii) 

preparation of reports to support environmental management system and (iv) 

organizational set up responsible for the implementation of the programme. 

6.1 ENVIRONMENTAL MONITORING AND REPORTING PROCEDURE 

Monitoring shall confirm that commitments are being met. This may take the 

form of direct measurement and recording of quantitative information, such 

as amounts and concentrations of discharges and wastes, for measurement 

against corporate or statutory standards, consent limits or targets. It may 

also require measurement of ambient environmental quality in the vicinity of 

a site using ecological/biological, physical and chemical indicators. 

Monitoring may include socio-economic interaction, through local liaison 

activities or even assessment of complaints. 

The preventive approach to environment management may also require 

monitoring of process inputs, for example, type and method used, resource 

consumption, equipment and pollution control performance etc. 

The key aims of environment monitoring are: 
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1. To ensure that results/conditions are as forecast during the planning 

stage, and where they are not, to pinpoint the cause and implement 

action to remedy the situation. 

2. To verify the evaluations made during the planning process, in particular 

with risk and impact assessments and standard & target setting and to 

measure operational and process efficiency. 

3. Monitoring will also be required to meet compliance with statutory and 

corporate requirements. 

4. Finally, monitoring results provide the basis for auditing i.e. to identify 

unexpected changes. 

6.2 MONITORING METHODOLOGIES AND PARAMETERS 

Air Quality Monitoring 

Air Quality monitoring is essential for evaluation of the effectiveness of 

abatement programmes and to develop appropriate control measures. 

Suspended Particulate Matter (SPM), Sulphur Dioxide (SO2) and Nitrogen 

Dioxide (NO2) will be monitored at the workplace i.e. core zone. The 

methodology proposed for is shown below: 

Parameters Technique 
Technical 

Protocol 

Minimum 

Detectable 

Limit 

PM2.5 
Gravimetric 

method 

CPCB Guideline 

Vol. I May’ 2011 

5 (µg/m3) 

PM10 Gravimetric 

method 

IS 5182 (Part- 

XXIII) 

5 (µg/m3) 

Sulphur 

Dioxide 

Improved West 

and Gaeke 

IS-5182 (Part-II) 5 (µg/m3) 

Nitrogen 

Dioxide 

Modified Jacob & 

Hochheiser 

IS-5182 (Part-VI) 6 (µg/m3) 
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Water Quality monitoring 

Water quality monitoring involves periodical assessment of quality of surface 

water and the ground water near the mining project. 

 Surface water samples will be analyzed for all the parameters as per 

EPA, 1986 

 Ground water samples will be analyzed for all the parameters as per 

IS- 10500. 

Soil Quality monitoring 
The soil quality monitoring is carried out to assess the soil characteristic. 

The soil quality will be analyzed as per CPCB norms. 

Noise Level Monitoring 

Noise level monitoring will be done for achieving the following objectives: 

a) To compare sound levels with the values specified in noise regulations 

b) To determine the need and extent of noise control of various noise 

generating sources 

Noise level monitoring will be done at the work zone to assess the 

occupational noise exposure levels. Noise levels will also be monitored at the 

noise generating sources like mineral handling arrangements, vehicle 

movements and also at the nearest village for studying the impact due to 

higher noise levels for taking necessary control measures at the source. 

Socio-economic Survey 

Socio economic condition will be monitored to assess the demographic 

particulars of the area including the impacts on the social & economical 

condition on the residents nearby. 

Plantation monitoring programme 

Plantation monitoring will be done to ensure survival & growth rate of 

plantations. 
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6.3 MONITORING SCHEDULE 

The schedule has been shown below for the parameters proposed for 

monitoring. 

S.No. Description of Parameters Schedule of Monitoring 

1 Air Quality 24 hourly samples twice a week in each 
season except monsoon 

2 Water Quality (Surface & 
Groundwater) 

Once a season for 4 seasons in a year 

3 Soil Quality Once in a year in project area 

4 Noise Level Twice a year for first two years & then 
once a year 

5 Socio-economic Condition Once in 3 years 

6 Plantation monitoring Once in a season 
 

6.4 MONITORING SCHEDULE - IMPLEMENTATION 

An implementation programme has been prepared as it serves no purpose if 

it is not implemented in letter and spirit. 

The major attributes of environment are not confined to the mining site 

alone. Implementation of proposed control measures and monitoring 

programme has an implication on the surrounding area as well as for the 

region. Therefore, mine management should strengthen the existing control 

measures as elaborated earlier in this report and monitor the efficacy of the 

control measures implemented within the mining area relating to the 

following specific areas: 

a) Collection of air and water samples at strategic locations with frequency 

suggested and by analyzing thereof. If the parameters exceed the 

permissible tolerance limits, corrective regulation measure will be taken. 

b) Collection of soil samples at strategic locations once every two years and 

analysis thereof with regard to deleterious constituents, if any. 
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c) Measurement of water level fluctuations in the nearby ponds, dug wells 

and bore wells and to assess if mining has got any impact on it or not. 

d) Measurement of noise levels at mine site, stationary and mobile sources, 

and adjacent villages will be done twice a year for first two years and 

thereafter once a year. 

e) Post plantation, the area will be regularly monitored in every season for 

evaluation of success rate. For selection of plant species local people 

should also be involved. 

An Environmental Management Cell (EMC) is envisaged which will be 

responsible for monitoring EMP and its implementation. EMC members 

should meet periodically to assess the progress and analyze the data 

collected during the month. 

6.5 BUDGET ALLOCATION FOR MONITORING 

The EMC will be responsible to carry on the monitoring. Budget allotment 

has also been proposed for the same: 

S. No. Description Cost to be incurred 
(in lakhs/annum) 

1 Air Quality 0.5 

2 Water Quality (Surface & Groundwater) 0.5 
3 Soil Quality 0.3 
4 Noise Level 0.3 

TOTAL 1.6 
 

6.6 REPORTING SCHEDULES OF THE MONITORING DATA 

It is proposed that voluntary reporting of environmental performance with 

reference to the EMP should be undertaken. The environmental monitoring 

cell shall co-ordinate all monitoring programmes at site to furnish the data 
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to the State regulatory agencies regularly in respect of the stipulated prior 

environmental clearance terms and conditions. 

The proponent shall prominently advertise in the newspapers indicating that 

the project has been accorded environmental clearance and also the details 

of website where it is displayed. 

*********** 
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7.0 PUBLIC CONSULTATION 
 

The public consultation for this project was held on 10th September, 2014. 

The Public hearing Notice is shown below which was published on 14-05-

2014 in the regional newspapers, Sahara & Hindustan Times. 

The records of the proceedings are attached at Annexure XI (A) and the 

action plan along with budget allocation is attached as Annexure XI (B). 
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7.1 HAZARD 

IDENTIFICATION AND RISK ASSESSMENT METHODOLOGY 

RISK is to expose someone or something to danger, harm or loss. The 

different steps of risk assessment procedure are as given below: 

Step I: Hazard Identification 

The purpose of hazard identification is to identify and develop a list of 

hazards for each job in the organization that are reasonably likely to expose 

people to injury, illness or disease if not effectively controlled. Workers can 

then be informed of these hazards and controls put in place to protect 

workers prior to them being exposed to the actual hazard. 

Step II: Risk Assessment 

Risk assessment is the process used to determine the likelihood that people 

exposed to injury, illness or disease in the workplace arising from any 

situation identified during the hazard identification process prior to 

consideration or implementation of control measures. 

Risk occurs when a person is exposed to a hazard. Risk is the likelihood 

that exposure to a hazard will lead to injury or health issues. It is a 

measure of probability and potential severity of harm or loss. 

Step III: Risk Control 

Risk control is the process used to identify, develop, implement and 

continually review all practicable measures for eliminating or reducing 
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the likelihood of an injury, illness or diseases in the workplace. 

Step IV: Implementation of risk controls 

All hazards that have been assessed should be dealt in order of priority in 

one or more of the following hierarchy of controls 

The most effective methods of control are: 

i. Elimination of hazards 

ii. Substitute something safer 

iii. Use engineering/design controls 

iv. Use administrative controls such as safe work procedures 

v. Protect the workers i.e. by ensuring competence through supervision and 
training, etc. 

Each measure must have a designated person assigned for the 

implementation of controls. This ensures that all required safety measures 

will be completed. 

Step V: Monitor and Review 

Hazard identification, risk assessment and control are an on-going 

process. Therefore regularly review the effectiveness of your hazard 

assessment and control measures. Make sure that you undertake a 

hazard and risk assessment when there is change to the workplace 

including when work systems, tools, machinery or equipment changes. 

Provide additional supervision when the new employees with reduced skill 

levels or knowledge are introduced to the workplace. 

A) RISK ANALYSIS 

The risk assessment portion of the process involves three levels of site 
evaluation: 

a) Initial Site Evaluation, 

b) Detailed Site Evaluation, 

c) Priority Site Investigations and Recommendations. 

The risk assessment criteria used for all levels of site evaluation take into 
account two basic factors: 

 The existing site conditions 

 The level of the travelling public's exposure to those 

conditions. The Initial Site Evaluation and Detailed Site Evaluation 
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both apply weighted criteria to the existing information and information 

obtained from one site visit. The Initial Site Evaluation subdivides the 

initial inventory listing of sites into 5 risk assessment site groups. 

The Detailed Site Evaluation risk assessment is then performed on 

each of the three highest risk site groups in order of the group priority 

level of risk. The result of the Detailed Site Evaluation process is a 

prioritized listing of the sites within each of the three highest risk site 

groups. 

Risk analysis is done for: 

 Forecasting any unwanted situation 

 Estimating damage potential of such situation 

 Decision making to control such situation 

 Evaluating effectiveness of control measures 

Table 7.1 (i) Risk Likelihood Table for Guidance 
Step 1: Assess the Likelihood Step 2: Assess the Consequences 

L1 Happens 

every time we 

operate 

Almost 

Certain 

Common or 

repeating 

occurrence 

C1 Fatality Catastrophic 

L2 Happens 

regularly 

(often) 

Likely Known to have 

occurred 'has 

happened' 

C2 Permanent 

disability 

Major 

L3 Has 

happened 

(occasionally) 

Possible Could occur or 

' heard  o f  i t  

happening' 

C3 Medical/hospi 

tal or lost time 

Moderate 

L4 Happens 

irregularly 

(almost 

never) 

Unlikely Not likely to 

occur 

C4 First aid or no 

lost time 

Minor 

L5 Improbable 

(never) 

Rare Practically 

impossible 

C5 No injury Insignificant 

 

A logical systematic process is usually followed during a qualitative 

risk assessment to identify the key risk events and to assess the 

consequences of the events occurring and the likelihood of their 
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occurrence [Table 7.1 (ii)] 

Table7. 1 (ii) Qualitative Risk Assessment 

 
Risk Rank 

LikelihoodxConsequence 

L1 

Almost certain 

L2 

Likely 

L3 

Possible 

L4 

Unlikely 

L5 

Rare 

C1 
Catastrophic 1 2 4 7 11 

C2 

Major 3 5 8 12 16 
C3 

Moderate 6 9 13 17 20 
C4 

Minor 10 14 18 21 23 
C5 

Insignificant 15 19 22 24 25 

 

7.2 RISK ASSESSMENT 

 

There are various factors, which can create unsafe 

working conditions/hazards in mining of minor minerals from river 

bed. The key risk (hazard x probability) event rating associated with 

RISK RATING: 
HIGH RISK 1-6 MEDIUM RISK 7-15 LOW RISK 16-25 
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sand bed mining and to assess its consequences of such events 

occurring and the likelihood based on above Table-2 are as:- 

The Risk rating of such hazards is as follows: 

7.2.1 INUNDATION/FLOODING 

The risk rating assigned to this activity is assigned as „4‟ i.e., it is possible 

and will have catastrophic with major consequences, if work started 

without assessment of the river bed condition especially during monsoon 

season. 

Inundation or flooding is expected and beneficial for these mines as 

during this time only the mineral reserve gets replenished. 

Measures to prevent consequences of Inundation/Flooding 

Inundation of flooding is expected and beneficial for these mines as 

during this time only the mineral reserve gets replenished. 

1. During monsoon months and heavy rains the mining operations are 

ceased. 

2. There should be mechanism/warning system of heavy rains and 

discharges from the upstream dams. 

7.2.2 Quick Sand Condition 

The risk rating assigned to this activity is assigned as „12‟ i.e., it is an 

unlikely event with major consequences as frequency of this risk is less 

likely to occur. 

Two things may create the conditions to form quicksand. Underground 

water may seep-up and saturate the sand, thereby reducing the friction 

between the sand grains and giving the sand a liquid nature. Or, sand or 

another soil may be sifted by the force of an earthquake so that friction is 

lessened and the earth becomes unsteady. 

This creates danger condition to the trucks plying near the river bed and 

banks for transportation of minerals. 

Measures to Prevent Quick Sand Condition 

1. The only way to avoid quick sand condition is by avoiding mineral 
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lifting below water table. 

2. Mining will be done in layers rather than going for maximum depth at 

one time. 

7.2.3 ACCIDENT DUE TO VEHICULAR MOVEMENT 

The risk rating assigned to this activity is assigned as „13‟ i.e., it is 

possible event with moderate consequences as frequency of this operation 

is more but the predicted/assumed intensity is less like minor cuts, 

bodily injury. The possibilities of road accidents are due to reckless or 

untrained driver or overloading of trucks or in case pathway is not 

compacted suitably, etc. 

Measures to Prevent Accidents during Transportation 

1. All transportation within the main working should be carried out 

directly under the supervision and control of the management. 

2. The Vehicles will be maintained/repaired and checked thoroughly by 

the competent person. 

3. A statutory provision of constant education, training etc. will go a 

long way in reducing the incidents of such accidents. 

4. Overloading will not be permitted and will be covered with tarpaulin. 

5. The maximum permissible speed limit will be ensured. 

6. The truck drivers will have valid driving license. 

7.2.4 DROWNING 

The risk rating assigned to this activity is assigned as „16‟ i.e., it is a rare 

accident but will have major consequences, if occurred. This may occur 

due to flash floods etc due to which the workers at the site may get 

seriously injured or drowned. 



 

 

RIVER YAMUNA LOT NO. 23/1 SAND, BAJRI & BOULDER MINE                         EIA/EMP CHAPTER –VII Additional Studies 

122

Measure to Prevent Drowning 

1. The mining will be done under strict supervision and only in the dry 

part of the river. 

2. Mining will be completely stopped in monsoon season to avoid such 
accidents. 

3. Deep water areas will be identified and „No Go Zones‟ will be clearly 
marked and made aware to the mine workers. 

7.2.5 ACCIDENT DURING MATERIAL HANDLING & LOADING 

The risk rating assigned to this activity is assigned as „18‟ i.e. it is possible 

event with minor consequences”, as frequency of this operation is more 

but the predicted/assumed intensity is less like minor cuts, abrasion, etc. 

may be due to river bank collapse, over thrown boulders/pebbles, injuries 

due to carelessness use of hand tools, etc. 

Measures to Prevent Accidents during material handling & loading 

1. The truck should be brought to a lower level so that the loading 

operation suits to the ergonomic condition of the workers. 

2. The loading should be done from one side of the truck only to avoid 
over throw of materials. 

3. The workers should be provided with gloves and safety shoes during 

loading. 

All the activities will be done under strict supervision/control to avoid 

anticipated accidents so that the risk is reduced to a level considered As 

Low As Reasonably Practicable (ALARP) conditions which are 

adequately safe and healthy 

7.3 DISASTERS & ITS MANAGEMENT 

7.3.1 Anticipated Disasters 

1. Floods: The area is not highly prone to floods but however 

cloudbursts may cause floods & flashflood near the proposed site. 

Precautionary measures will be taken and in disaster management, 

it will be considered to avoid the impending effects on the workers 

at the site if the disaster happens to occur. 
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2. Earth Quake: The lease area falls in seismic zone IV which is prone 

to earthquakes. 

 

3. Land slide: The area lies in low landslide zone as per the 

mapping shown here. 
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7.3.2 Disaster Management 

At present Disaster Mitigation & Management Centre is working as 

autonomous institute under aegis of Department of Disaster Management 

Government of Uttarakhand and Disaster Mitigation and Management 

Centre(DMMC)is the apex center in the field of Disaster Mitigation & 

Management in Uttarakhand, to protection of the community and the 

environment from the over whelming obliteration caused by disasters. 

(source: dmmc.uk.giv.in) 

 District Level Cell and State Level Cell are to take timely 

precautionary measures to avoid effects of impending disasters. 

 The State Level Cell will be in continuous touch with State Govt. 

to pass on message like heavy rainfall etc. as received from IMD 

and take precautionary action to prevent any consequential 

disaster. 

 A Nodal Officer at State Level Cell will be made in charge for the 

timely dissemination of the information & monitoring to the 

District Level Cells. 

 “Disaster Warning System” as developed will be strictly 

implemented. v' Identification of nearby hospitals with route & 

contact number for emergency assistance. 

 Evacuation plan for the workers at site including contract labours 

will be developed in nearby shelters. 

 “Emergency Helpline Number” will be displayed at all levels. 

 Disaster Management Plan prepared by The State Disaster 
Management Authority Uttarakhand will be followed and the 
contact numbers of the person responsible who will execute the 
work during disaster is attached as Annexure XV. 

7.4 SOCIO-ECONOMIC IMPACT OF THE PROJECT & SAFETY 
MEASURES 

INTRODUCTION 

Socio-Economic Impact Assessment (SEIA) refers to systematic analysis of 

various social and economic characteristics of human being living in a 

given geographical area during a given period. The geographical area is 

often called Study Area or Impact Area. SEIA is carried out separately but 

concurrently with Environment Impact (EI). The study area consists of 

core area where the project is located and a buffer area encircling the 
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project area with a radius of 10 kilometers from the periphery of the core 

area. For every new project or existing project under expansion or tied for 

modernization or change in product mix, Socio-economic Impact 

Assessment is mandatory. The Socio-economic impact assessment 

focuses the effect of the project on social and economic well-being of the 

community. The impact may be direct or indirect. Further, the impact 

may be positive or negative. 

OBJECTIVES OF SEIA 

The prime objective of the current study is to assess the impact of the 

proposed Sand, Bajri & Boulder mining Project on socio-economic 

characteristics of people living in the neighborhoods. Further, it is to be 

established whether the impending impact would be direct or indirect. 

Furthermore, it is to be examined whether the said impact would be 

positive or negative. Lastly, it is to be comprehended if the impact is 

positive how long it would sustain or if it is negative how soon the same 

could be eased. 

SCOPE 

The Scope of the study is as follows: 

a) To collect baseline data of the study area 

b) To comprehend socio-economic status of the people living in the study 

area. 

c) To assess probable impact of the project on social and economic 

aspects in the study area. 

d) To measure the impact of the project on Quality of life of the people 

living in the study area. 

e) To ensure sustainability of positive impact. 

f) To suggest mitigation measures and agency responsible for taking 

action in case of adverse impact. 

SOCIO-ECONOMIC IMPACT OF THE PROJECT 
Impact on Demographic Composition 
 
The proposed Project will hardly make any difference in the demographic 

composition of the study area as the additional employment it envisages 
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to create will be met locally to the maximum extent. Hence, the chances of 

in-migration of people from outside the study area are remote. 

Accordingly, there will be no variation in the total population of the study 

area including that of sex ratio, when the mine starts operating. 

Employment Opportunities 

The proposed Project will provide employment to local people. The number 

of workers to be deployed in the mining project will depend upon the 

quantity of minerals to be extracted from the mine by the lease holder. 

Both the miners and the unskilled workers will be recruited locally. It has 

estimated that 158 people will get direct employment in this mining 

project for a period of nine months in a year. Besides the above the 

project is expected to generate indirect employment to the extent of 40 

persons in the informal sector. It is a positive impact of the project since it 

is providing employment opportunities to the local people. The project will 

not affect the vulnerable groups of people. 

Increased Supply of minerals in the market 

Sand and bajri has many uses. Mixed with cement and lime it is used in 

masonry construction. It is a critical component of concrete mixture. Both 

Government departments and private developers have taken up 

construction of roads, bridges and buildings in a big way. Hence, the 

demand for sand, bajri and boulder after crushing is ever increasing with 

the growth of the infrastructure development in our country. The 

requirement for the building materials is always high and there is already 

an acute shortage of sand in the market and the construction industry is 

the main sufferer. With the commencement of the proposed mining 

project the supply of minerals will increase and the gap between demand 

and supply will decrease to some extent, if not fully. 

 

Impact on Agriculture 

The proposed activity is to take place in the bed of the River Yamuna. 

There will be no negative impact on agriculture as no cultivation is taking 

place on the proposed mining area. Since, scientific mining will be 
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adopted in the proposed mining project the area will not face flood due to 

mining, which destroy standing crops and land & property. Removal of 

obstruction to river flow by mining will also channelize the river away 

from banks and flood intensity will be reduced. This is a positive impact of 

the proposed mining project. 

Impact on Road Development 

Movement of trucks and other vehicles to and fro the mining site is 

expected to increase, when mining will start. The existing roads 

connecting the quarry with the national highway are connected by 

metalled and unmetalled roads. Hence, there is need for road 

maintenance and repairing regularly in the mining area. Further, there 

are risks of accidents during loading of extracted minerals into trucks and 

transportation to markets for sells. However, accidents can be avoided by 

taking due care and precautions. 

Income to Government 

The proposed mining activity will benefit the State in the form of royalty, 

dead rent, fees and earnings from taxes. 

Impact on Law & Order 

As most of the workers to be employed in the proposed mining project are 

local residents no law & order problem is envisaged. It is expected that 

the workers will attend to their duties from their residence and return to 

their homes after the day‟s work. There would have been law & order 

problem if the workers were migrants and lived in shanties closed to the 

mining area. However, to meet any untoward incident one police post 

shall be set up close to the mining site. 

Impact on Health 

There are no chances of occurring diseases, due to manual mining of 

sand, bajri and boulder. Sand is non-toxic. However, sand mining 

activities require precautions since it create respiratory problems among 

mine workers. Excessive inhalation of sand is a serious health concern. 

To avoid respiratory problem from sand necessary protection shall be 

taken. 
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Few safety measures are outlined below: 

a) Safe Working Environment: The project proponent shall ensure 

health and safety of all the employees at work. Efforts will be made to 

provide and maintain a safe work environment and ensure that the 

machinery and equipment in use is safe for employees. Further, it will 

be ensured that working arrangements are not hazardous to 

employees. 

b) Provision of First Aid: The first aid treatment reflects the hazards 

associated with the mining of Sand, Bajri & Boulder. The first-aiders 

will be well trained in handling patients working in the above Mining 

Project. 

c) Regular Health Examination: For all mine workers regular health 

examination will be made compulsory. It will cover treatment of serious 

back injury; existing asthma or respiratory diseases, existing skin 

diseases, lung function test (pre and post ventolin), Audiograms, Chest 

X- ray etc. 

d) No work for Temporal Disabilities: The workers having temporary 

disability will be asked to stop doing the job till he/she recovers from 

disabilities. 

e) Health Education : Adequate health education and information 

related to the job will be provided to the workers. Baseline health 

information will be recorded for future references. 

f) Tie-up with the Nearest Hospital for Medical Assistance: To meet 

the medical needs of the mine workers tie-up with nearest hospitals 

will be made. Efforts will be made to reserve few beds in the above 

hospitals for the workers of the mining project. This will ensure timely 

medical aid to the affected persons. 

g) Supply of Mask and Gloves :  The workers in the Sand, Bajri & 

Boulder mining project are subject to respiratory diseases. For 

protection from dust it will be made compulsory for all workers to wear 

masks and gloves, while working in the mine. 

h) Administration of Anti-venom Injections: Provision of Anti-venom 

therapy will be made available for administration to the workers in 

case of snake, spider and insect bites, while working in the mine. 
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i) Special Telephone Number: A special telephone number will be made 

available to the workers in case of emergency so that they can dial the 

same for–medical assistances. Further, efforts will be made to provide 

vehicles to the patients in short duration for shifting to a hospital. 

j) Special Group Insurance Scheme: All the mine workers will be 

covered under a Group Insurance Scheme of LIC or any other 

Insurance company. 

CONCLUSION 

The commissioning of Sand, Bajri & Boulder Mining Project on River 

Yamuna Lot No. 23/1 near village Dumate, Tehsil: Vikasnagar & District: 

Dehradun will provide employment to local people who are in search of 

the same. The granting of environment clearance to M/S Garhwal Mandal 

Vikas Nigam Ltd will make mining of Sand, Bajri & Boulder legally valid 

and it will generate revenue for the state. With the implementation of the 

Sand, Bajri & Boulder Mining Project the occupational pattern of the 

people in the area will change making more people engaged in mining, 

industrial and business activities rather in agriculture only. It is expected 

that mineral resource, employment and other community facilities will 

improve to a great extent with the opening of the Sand, Bajri & Boulder 

Mining Project and associated industrial and business activities. 

************* 
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8.0 GENERAL 

The execution of the project, bring overall improvement in the locality, 

neighborhood and the State by bringing industry, roads, employment and 

hence improving living standard and economic growth. 

8.1 PHYSICAL BENIFITS 

The opening of the proposed project will enhance the following physical 

infrastructure facilities in the adjoining areas. 

a. Road Transport: There will be improved road communication due to 

the proposed project and maintenance will also be done time to time. 

b. Market: Generating useful economic resource for construction. 

Excavated mineral will provide a good market opportunity. 

c. Enhancement of green cover: As a part of reclamation plan, 

plantation will be carried along the river banks or along the road sides 

or near the civic amenities. 

a. Creation of community assets (infrastructure) like provision for 

drinking water, construction of school buildings, village roads/ linked 

roads, dispensary & health centre, community centre, market place 

etc., as a part of corporate social responsibility. 

8.2 SOCIAL BENEFITS 

a) Increase in Employment Potential due to the project activity. 

Employment opportunities will increase both directly as well indirectly. 

b) Contribution to the Exchequer as the saleable minerals will be given 

royalty. Since the quarries will be leased out to successful allottees, 

mining operation in the state will get legalized and it will fetch income 

to the state exchequer. 

c) Increased Health related activities: Healthcare promotional activities 

will be undertaken. Pre-placement & and Periodic medical checkups 

will be done, which will lift the general health status of the residents of 

the area. Health camps, medical aids, family welfare programs, 

immunization camp sports will be arranged. 
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S. No. Activities recommended for 

communities level services 
Tentative cost 

(Lakh Rs) 

1 Assistance to set up a temporary 

health center during the lease 

tenure. 

0.60 

2 Provide free health checkups & 

medicines to the nearby villagers 

of the project site. 

0.40 

3 Awareness campaigns regarding 

health issues in the nearby 

villages. 

0.50 

4 Health checkups & medicines to 

workers 

3.16 

Total 4.66 
 

d) Educational attainments: Educational activities will be promoted by 

the lessee. Awareness program will be arranged covering basic issues 

related to primary level education, environment, health and hygiene 

etc. 

e) Strengthening of existing community facilities through the 

Community Development Programme. 

8.3 ENVIRONMENTAL BENEFITS 

a. Controlling river channel 

b. Protecting of river banks 

c. Reducing submergence of adjoining agricultural lands due to 

flooding. 

d. Reducing aggradation of river level. 

e. Protection of crops being cultivated along the river bank. 

f. A check on illegal mining activity. 
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8.4 CORPORATE SOCIAL RESPONSIBILITY 

About Rs. 1.5 Lakhs of the project cost will be allotted for the Corporate 

Social Responsibility. The following has been proposed considering the 

needs & demand of the people: 

Education Social Cause Health care & 

Family welfare 

Environment 

Distribution of 

school bags, books 

and uniform to the 

children in nearby 

villages 

Common 

vocational 

training centre 

shall be set 

up. 

Free medical 

camps for the 

villagers 

Awareness programs 

for the workers to 

sensitize them about 

the importance of 

biological 

environment 

Scholarship for girl 

candidates 

Distribution of 

blankets to 

the needy 

people 

Awareness 

programs will 

be arranged for 

healthcare 

Distribution of free 

saplings to 

encourage villagers 

for plantation 

Rs 50,000 Rs 40,000 Rs 30,000 Rs 30,000 
 

In addition to this, 25% of the royalty will be deposited to District Mineral 

Foundation Trust Uttarakhand which will be used for upliftment of the 

nearby areas. 

 
********* 
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9.0 PROJECT COST 

After making exhaustive study, it is considered desirable that the mining project 

may be implemented. Project cost for the proposed Sand, Bajri and Boulder 

mining namely Lot No. 23/1 over an area of 30.035 Ha. falling in Village- 

Dumate, Tehsil- Vikasnagar, District-Dehradun (Uttarakhand) is Rs. 17,15,000. 

 

Table 9.1: Project Cost and Benefit 

Major Heads Total 

Production Capacity 2,80,000 Tonne Per Annum 

Production Cost of Mineral Rs 195/- Per Ton  

Sale Value of Mineral Rs 202/- Per Ton  

Profit Rs.7.00 per Ton 

Estimated Profit per Annum 19,60,000/- Per Annum approx. 

 

 

9.1 ENVIRONMENT COST ANALYSIS AND PROJECT IMPLEMENTATION 

The Environment cost for this proposed mining includes Environmental 

Management Plan, Environmental and Social Responsibility, Occupational 

Health and Safety which is likely to come Rs. 12.96 Lakhs per annum. The 

detailed cost for Environmental Expenses is given below in the Table. 

 

Table 9.2: Project Cost and Benefit 

S. No. Major Heads Expenses per 

annum(Lakhs) 

1 Environmental Management Plan 7.0 

2 Environmental and Social Responsibility 1.50 

3 Occupational Health and Safety 4.46 

 Total 12.96 

The estimated capital cost and financial viability of the present scheme has been 

worked out on the assumption that the above scheme shall be completed after 

five years i.e. end of lease period. 
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From the above financial analysis, it is clear that this stone mining project is 

financial and technically viable. The estimated profit will be 19,60,000 - 12, 

96,000 = 6,64,000 per annum. 

************* 
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10.0 INTRODUCTION 

To mitigate the adverse impact which is likely to be caused due to the mining 

operation and overall scientific development of local habitat, Environmental 

Management Plan (EMP) has been formulated and integrated with the mine 

planning. The details of the anticipated impacts and mitigative measures 

have been discussed in Chapter IV (Page no.84-96) of this report, based on 

the results of present environmental conditions and environmental impact 

assessment. The EMP has therefore been made considering 

implementation and monitoring of environmental protection measures 

during and after mining operations. 

The mitigation measures which reduce the impact have already been 

identified earlier in this report in Chapter IV (Page no.84-96). To minimize the 

adverse impact, certain additional EMP measures are enumerated below for 

implementation. 

10.1 ENVIRONMENTAL MANAGEMENT CELL (EMC) 

It is imperative to establish an effective organization to implement, maintain, 

monitor and control the environmental management system. A separate 

Environmental Management Cell (EMC) will be formed to look after the 

environment related matter of the mine. The structure of EMC is as follows: 
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The EMC will perform the following activities: 

 EMC will oversee that environmental control measures are implemented 
as per the plan. 

 EMC will ensure ambient Field monitoring like air monitoring, 
meteorological monitoring and noise monitoring in coordination with 
outside agencies. 

 Coordinating the environment related activities within the organization as 
well as with outside agencies. 

 Reporting the status report to the statutory authorities. 

 Systematically document and record keeping w.r.t. environmental issues. 

 Plantation and their maintenance 

 Collection statistics of health of workers and population of surrounding 
villages. 

 Environmental compliance to the regulatory authorities. 

 Communication with the concerned department on the environmental 
issue. 

 Monitoring the progress of implementation of environmental 
management programme. 

1 0 . 2  ENVIRONMENTAL MANAGEMENT PLAN (EMP) AND 

IMPLEMEMNTATION 

Environmental Management Plan involves functions that determines the 

objectives, adoption of appropriate mitigation measures, protection of 

ecosystems, enhancement of the quality of life for those affected, and 

minimization of environmental costs (Barrow, 1999). 

Environmental Management Plan (EMP) has been formulated with an 

objective to mitigate the adverse impacts of any proposed project. This 

includes an environmental policy on protection of environment and public 

safety. 
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1. Extraction will be done from river bed leaving safety zone from 

bank & stream: 

 Mining will be done in scientific and systematic manner. 

 Mineral will be mined out leaving sufficient safety barrier of 15 percent of 

width of the river for bank stability. 

 A maximum of 10m from the stream will also be left to avoid interface of 

mining activity with surface water. 

2. The maximum working depth will remain above ground water 

table of the area: 

Excavation above the water table will be done i.e. up to a maximum depth 

of 1 .5m from the surface, which will provide a depression that would get 

filled in with sediments gradually in the monsoons. Further it will not 

disturb the ground water quality of the area as there will be no 

intersection with the water table. 

3. Provide health facilities to the workers & surrounding people in 
the impact area to reduce the health impacts: 

 Provision of dust filters / mask to workers working at dust prone and 
affected areas. 

 Conducting periodical medical checkup of all workers for occupation 

related health problems. 

 Awareness program for workers to make them aware of way of working 
and various precautions to be taken while at work. 

4. Ensuring wildlife protection & arranging awareness campaigns 
for the same. 

 No wildlife will be disturbed or chased away 

 To avoid disturbance to the movement of the wild animals through the 

transport route near the project area, sign boards will be placed detailing 

the dangers caused and the location of corridors. 
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5. Minimize activities that release fine sediment to the river: 

No washing, crushing, screening, stockpiling, or plant operations will be 

done at or near the streams. These and similar activities have the potential 

to release fine sediments into the stream, making aquatic habitat conditions 

harmful to local aquatic species. 

6. Check on traffic load due to transportation & maintenance of 
evacuation route: 

 To the extent possible, evacuation route will not be through residential 

areas so as to reduce the effect of dust emission and noise pollution from 

vehicular movement. 

 Alternate evacuation route by using the existing roads will be proposed to 

avoid traffic congestion. 

 A Monitoring Committee including Local Panchayat member may be 
established to control traffic on evacuation route. 

7. Effective mitigation measures will be adopted to minimize 

disturbance during transportation & handling of minerals: 

 The haul road will be kept wide, leveled, compacted and water will be 

sprayed regularly to suppress fugitive dust. 

 Evacuation routes will be repaired & maintained regularly. 

 Utmost care will be taken to prevent spillage of minerals from the trucks 

by checking overloading and covering it by tarpaulin sheets 

 It will be ensured that all transportation vehicles will carry a valid PUC 

certificate. 

8. Establishment of reclamation program with plantation of 

local/native & fast growing species: 

 Plantation will be done along the road sides / near civic amenities in 

consultation with the local authority/ Govt. bodies. 

 It has also been proposed to plant along the river banks with plant 

species which will hold the soil and check on erosion of the banks. Eg. 

Vetiveria zizanioides, Saccharum spontaneum, Pennisetum pupureum, etc. 
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 For plantation purpose, native/local plant species are proposed along the 

road sides/civic amenities. 

9. Establishment of restoration plan during the closure of mine at 

the onset of monsoon season: 

 Restoration of banks will be done. 

 Ramps & temporary rest shelters will be removed prior to the closure of 

mine. 

 Restructuring/reconstruction of the natural bunds if damaged, so that 

over flow of water can be controlled and flooding can be avoided 

 Maintenance of check dams & retention walls which will prevent erosion 

of banks during monsoon. 

10. Establishment of effective Disaster Management Plan to take 

timely precautionary measures to avoid effects of impending 

disasters: 

Being a project on the river bed and though mining will not be done during 

monsoon, yet disaster may be caused due to earth quake, release of water 

from upstream dams or dam burst. 

 District Level Cell and State Level Cell along with a nodal officer will be 

set up. The State Level Cell will be in continuous touch with State Govt. 

to pass on message so as to take precautionary action to prevent any 

consequential disaster. 

 “Disaster Warning System” as developed will be strictly implemented. 

 Identification of nearby hospitals with route & contact number for 

emergency assistance. 

 Evacuation plan for the workers at site including contract labours will be 

developed in nearby shelters. 

 “Emergency Helpline Number” will be displayed at all levels. 
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11. Establishment of effective Monitoring Program monitored by 

Environment Management Cell: 

A monitoring program will be provided illustrating any impacts to river 

stability, riparian vegetation, ground & surface water, air, noise, soil 

quality and post project sedimentation studies by expert bodies. Monitoring 

schedule and budget allocation has been detailed Chapter-VI (Page no.108-

112). 

The monitoring program will also assess & scrutinize the EMP proposed & its 

implementation by the Environmental Management Cell (EMC). 

Other precautionary measures like no cooking, no uprooting or chopping of 

plants/trees, no throwing of wastes into the stream will also be checked 

upon by the EMC. 

10.4 BUDGET ALLOCATION FOR EMP IMPLEMENTATION 

Annual budget for EMC is very essential for successful implementation of 

EMP. Costs will be both Capital and Recurring cost as given below. The fund 

allocated will not be diverted for any other purposes and the top 

management will be responsible for this. 

Table 10.1 Cost of EMP 
 
Sl. 

No 
Description 

Measures 

Capital 

Cost 

(Rs. In 

lakhs) 

Recurring 

Cost(in 

lakhs/annum) 

 Health Medical Camps and   
1 Facilities Awareness program 2.0 4.46 

  � Importance of - 0.05 
 Wildlife Wildlife(Awareness)   

2   
 Protection  Sign boards, 

information boards 

0.5 0.1 
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3 

Mineral 

transportation 

 Repairing and 

maintenance of Roads 

1.0 2.0 

 and Handling  Water Sprinkling - 1.2 

   Plantation 4.0 1.25 
 Restoration  Maintenance of 

Check - 0.5 
4 and dams /Retention wall   

 Reclamation  Restoration of banks - 0.3 

5 
Pollution 
Monitoring 
 

 Air pollution 
 Water pollution 
 Soil Pollution 
 Noise Pollution 

- 
- 
- 
- 

0.5 
0.5 
0.3 
0.3 

Total 7.5 11.46 

 

Total expenditure during five years would be  

Capital Cost = 7.5 Lakhs 

Recurring Cost 11.46 x 5 = 57.30 Lakhs 

Total = 7.5 + 57.30 = 64.80 Lakhs 

 
******** 
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11.0 INTRODUCTION  

The proposed project is to mine Sand, Bajri & Boulder from bed of river 

Yamuna, over an area of 30.035 Ha. near village: Dumate, Tehsil: Vikasnagar & 

District: Dehradun, Uttarakhand. 

As per MoEF&CC, New Delhi Gazette dated 14th September 2006 and amended 

thereof, the proposed mining project was categorized as Category ‘A’ project 

due to the presence of Interstate Boundary between Uttarakhand and Himachal 

Pradesh and also Doon Valley an eco-sensitive zone lies within the 10 km 

radius of the lease area 

The project is being proposed by Garhwal Mandal Vikas Nigam (GMVN) 

Limited. The proponent has applied for environmental clearance in the name of 

River Yamuna Lot No. 23/1 Sand, Bajri & Boulder Mining Project from the bed 

of River Yamuna over an area of 30.035 ha. 

The project proposal was submitted to Ministry of Environment, Forest and 

Climate Change, New Delhi for its appraisal. Based on which, presentation for 

Terms of Reference (TOR) was  

held during June 26th-28th, 2013. Based on the data provided and presentation 

done, the Ministry of Environment, Forest and Climate Change, New Delhi has 

issued the Terms of Reference vide letter No. J-11015/125/2013-IA.II (M) 

dated 16th September, 2013. 

 

There are four other leases lies within the 500m radius of the proposed Sand, 

Bajri and Boulder Mining Project, District Dehradun, Uttarakhand and the 

cumulative area of all the five mines is 38.28 ha.  

 

As per the EIA Notification dated 1st July, 2016, a cluster shall be formed when 

the distance between the peripheries of one lease is less than 500 meters from the 

periphery of other lease in a homogeneous mineral area which shall be applicable 

to the mine leases or quarry licenses granted on and after 9th September, 2013. 

(Ref: Clause (B) (i), Page No-4 in EIA Notification dated 1st July, 2016) or The 

leases not operative for three years or more and leases which have got 
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environmental clearance as on 15th  January, 2016 shall not be counted for 

calculating the area of cluster but shall be included in the Environment 

Management Plan and the Regional Environmental Management Plan.” (Ref: Note 

5, Page No-5 in EIA Notification dated 1st July, 2016) 

 

Therefore as per the EIA Notification dated 15th January, 2016, 1st July, 2016 

and 14th August, 2018, the project still comes under A Category without cluster 

situation due to the presence of Doon Valley as all the other 4 leases awarded EC 

prior to 15th January, 2016. 

It has been proposed to mine around 2.80 lakh Tonnes per annum of minerals. 

The estimated project cost for the proposed project is Rs. 17.15 Lakhs. 

 

The public hearing for the proposed project was done on 10.09.2014. The details 

of proceedings are attached Annexure-XI-A & B. 

11.1 LOCATION  

The proposed mining lease area falls in Survey of India Toposheet 53F14. 

The lease area is located near village: Dumate, Tehsil: Vikasnagar & District: 
Dehradun, Uttarakhand. 

The mine lease co-ordinates are listed below: 

Coordinates 

Latitude: 30°30'42.15"N to 30°30'40.55"N 

Longitude : 77°50'22.59"E to 77°51'10.91"E 

 

11.2 MINING  

This is an open-cast mining project. The operation will be entirely manual with 

use of hand tools like shovel, pan, sieves, pick axes, etc. 

Mining will be done in layers, leaving a safety distance from the banks i.e. 15% 

of the width of the river will be left for bank stability from both the banks. 

The deposit will be worked from the surface of the bed upto 1.5 m bgl or above 
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ground water level, whichever comes first. Hence, at no point of time mining 

will intersect with ground water table. Mining will be done only during the day 

time and completely stopped during the monsoon season. 

11.3  RESERVE (AVAILABLE QUANTUM) AND PRODUCTION 

(EXTRACTABLE QUANTUM) 

The already existing quantity at the river bed in the lease area due to fresh 

depositions has been considered to be the quantum of mineral available 

(Reserve) which may be mined out. In order to calculate this quantity, the 

lease area has been considered with an ultimate depth of 1.5 meter from the 

surface (excluding the boulder available on the surface). For the reserve 

tonnage estimation, the reserve quantity is multiplied with the bulk density of 

2 tonnes per cum (for mixed sand and bajri). 

The reserve for the site has been estimated to 5, 40,778.48 tonnes. 

Production: Approx. 2.8 lakh tonnes will be excavated annually. The amount of 

sand & bajri in the total extractable quantum is assumed to be around 80%, 

which is likely to be replenished due to sediment inflow, gradually during the 

monsoon seasons. 

11.4 SITE FACILITIES AND UTILITIES  

Water Supply 

Water will be provided to workers for drinking & domestic purpose. Water will 

also be required for dust suppression. A total of 3.4 KLD water will be required 

for the proposed project. 

Temporary Rest Shelter: 

A temporary rest shelter will be provided for the workers near to the site for 

rest. In addition, First aid box along with anti-venoms to counteract poison 

produced by certain species of small insects, if any and Sanitation facility i.e. 

septic tank or community toilet facility will be provided for the workers. 

11.5 BASE LINE DATA  

Environmental data has been collected in relation to proposed mining for Air, 

Noise, Water, Soil, Ecology and Biodiversity. 
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Table 11.1 Baseline Environmental Status 

Attribute Baseline status 
Ambient Air 
Quality 

Ambient Air Quality Monitoring reveals that the 
minimum & maximum concentrations of PM10 amongst 

all the 5 AQ monitoring stations were found to be 59.9 

µg/m3 at AQ3 and 87.6 µg/m3 at AQ4, respectively. 

As far as the gaseous pollutants SO2 and NO2 are 
concerned, the prescribed CPCB limit of 80 µg/m3 for 
residential and rural areas has never been surpassed at 
any station. 

Noise Levels The results of the monitoring program indicated that 
both the daytime and night time levels of noise were well 
within the prescribed limits of NAAQS, at all the Five 
locations monitored. 

Water Quality The ground water from all sources remains suitable for 
drinking purposes as all the constituents are within the 
limits prescribed by drinking water standards 
promulgated by IS: 10500. 

From surface water analysis results it is evident that 
most of the parameters of the samples comply with 
‘Category B’ standards of CPCB, indicating their 
suitability for outdoor bathing. 

Soil Quality Samples collected from identified locations indicate the 
soil is Sandy loamy type which has low water retention 
potential .The pH value ranging from 7.14 to 7.78, which 
shows that the soil is alkaline in nature. 

Ecology and 
Biodiversity 

10 km buffer of lease area comprises of Doon Valley and 
some Reserve forests. 
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11 .6  ENVIRONMENTAL MANAGEMENT PLAN (EMP) & ITS 

IMPLEMENTATION  

 Extraction will be done from the river bed leaving safety zone from bank 

& stream. 

 The maximum working depth will remain above ground water table of the 

area. 

 Provide health facilities to the workers & surrounding people in the 

impact area to reduce the health impacts. 

 Ensuring wildlife protection & arranging awareness campaigns for the 

same. 

 Minimize activities that release fine sediment to the river. 

 Check on traffic load due to transportation & maintenance of evacuation 

route. 

 Effective mitigation measures will be adopted to minimize disturbance 

during transportation & handling of minerals: 

 Establishment of reclamation program with plantation of local/native & 

fast growing species 

 Establishment of restoration plan during the closure of mine at the onset 

of monsoon season. 

 Establishment of effective Disaster Management Plan to take timely 

precautionary measures to avoid effects of impending disasters. 

 Establishment of effective Monitoring Program monitored by 

Environment Management Cell. 
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11.7 BUDGET ALLOCATION FOR EMP IMPLEMENTATION 

Table for Cost of EMP  
Sl. 

No 
Description 

Measures 

Capital 

Cost 

(Rs. In 

lakhs) 

Recurring 

Cost(in 

lakhs/annum) 

 Health Medical Camps and   
1 Facilities Awareness program 2.0 4.46 

   Importance of - 0.05 
 Wildlife Wildlife(Awareness)   

2    
 Protection  Sign boards, 

information boards 

0.5 0.1 

3 

Mineral 

transportation 

 Repairing and 

maintenance of Roads 

1.0 2.0 

 and Handling  Water Sprinkling - 1.2 

   Plantation 4.0 1.25 
 Restoration  Maintenance of Check - 0.5 

4 and dams /Retention wall   
 Reclamation  Restoration of banks - 0.3 

5 
Pollution 
Monitoring 
 

 Air pollution 
 Water pollution 
 Soil Pollution 
 Noise Pollution 

- 
- 
- 
- 

0.5 
0.5 
0.3 
0.3 

Total 7.5 11.46 

 
Total expenditure during five years would be  

Capital Cost = 7.5 Lakhs 

Recurring Cost 11.46 x 5 = 57.30 Lakhs 

Total = 7.5 + 57.3 = 64.80 Lakhs 

11.8 BENEFITS OF MINING  

PHYSICAL BENEFITS: Road Transport, Market, Enhancement of green 
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cover & Creation of community assets. 

SOCIAL BENEFITS: Increase in Employment Potential, Contribution to the 

Exchequer, Increased Health related activities, Educational attainments & 

Strengthening of existing community facilities. 

ENVIRONMENTAL BENEFITS: 

a. Controlling river channel 

b. Protecting of river banks 

c. Reducing submergence of adjoining agricultural lands due to flooding. 

d. Reducing aggradation of river level. 

e. Protection of crops being cultivated along the river bank. 

f. A check on illegal mining activity. 

CORPORATE SOCIAL RESPONSIBILITY 

About Rs. 1.5 Lakhs of the project cost will be allotted for the Corporate 

Social Responsibility for activities related to education, social causes, 

healthcare & environmental. 

************* 
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 CHAPTER-XII  

DISCLOSURE OF CONSULTANT ENGAGED 
 
The EIA/EMP Report for Mauza River Yamuna Lot No. 23/1 Sand, Bajri & 
Boulder Mining Project has been prepared by Grass Roots Research & Creation 
India (P) Ltd.  
 

Name of the 

Consultant 

 

 

Address  

Grass Roots 

Research & Creation 

India (P) Ltd. 

 

F:374- 375, Sector: 

63, Noida, India 

ISO 9001: 2008 

(QMS),  

14001:2004 (EMS) &  

OHSAS 18001: 2007 

Certified Co. 

Accredited by 

QCI/NABET. 

 
Name of the 

Laboratory 

 

 

Address 

GRC India Training 

and Analytical 

Laboratory 

 

F- 375, Sector: 63, 

Noida, India  

NABL Accredited 

Laboratory, 

Recognized by 

MoEF&CC under 

Environment 

(Protection) Act, 

1986. 

A unit of GRC India 

(P) Ltd. 
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The EIA/EMP report has been prepared under the guidance of the following 

Coordinator & Functional Area Experts: 

 

EIA Coordinator Mr. K D Choudhury  

FAE- AP Mr. K D Choudhury 

FAE- NV Mr. K D Choudhury 

FAE- EB Dr. P R Chaudhari 

FAE- WP Dr. P R Chaudhari 

FAE- SE Mr. Vineet Pandey 

FAE- Soil Dr. S. R. Maley 

FAE- Geology Dr. Tapan Mazumder 

FAE- Hydrology Dr. Tapan Mazumder 

FAE- RH Dr. Ravindra Kode 

FAE- Land Use Mr. P Radhakrishnamoorthy 

FAE- SHW Mr. Dhiraj Kr. Singh 

FAE- AQM Prof. B Padmanabha Murty 

 
The following team was involved under the guidance of experts for 
preparation of the report: 
 

Personnel involved in 

Preparation of 

EIA/EMP report as 

Team Member 

 Mr. Shahbaz Malik (Project Associate) 

 Mr. B.K. Jha 
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Accreditation from Quality Council of India, QCI NABET 

Grass Roots Research & Creation India (P) Ltd. has got the Initial accreditation 

from QCI NABET and has undergone Surveillance Assessment as well. The result 

of continued accreditation is published on the QCI website as SAAC 69th and 

subsequent Minutes of Meeting in the year 2013-14.  

As per the recently published QCI NABET ‘List of Accredited Consultant 

Organizations/Rev. 35/ Oct. 08, 2015’, listed in as accredited consultant, Category 

‘A’ Sl. No. 76. The list of accredited consultants is published on QCI NABET and 

MoEF&CC websites as well. 

For reference, a snapshot of the list where GRC India’s name is listed is pasted 

below: 
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Environment Management Cell (EMC) 

A centralized Environmental Monitoring Cell will be established for monitoring of important and 
crucial environmental parameters which are of immense importance to assess the status of 
environment during mine operation. With the knowledge of initial parameters, deviations in 
environmental conditions due to operation of the mine will be assessed and mitigation steps will be 
taken to safeguard the environment. The routine monitoring program will be implemented under the 
project monitoring as per CPCB & MoEF&CC guidelines. Officer not below the rank of General 
Manager will be responsible of Environmental Management Cell and execution of Environmental 
Monitoring Program. 

Hierarchy of Environmental Management Cell in order to maintain the environmental quality within 
the stipulated standard, regular monitoring of various environmental parameters will be necessary. 

Environmental Management Cell under Senior Officer (not below the rank of General Manager) will 
be constituted for regular monitoring, compliances, supervision and hearing of complain and 
reporting. 

The EMC has been setup for all the Riverbed Mining projects of GMVN Ltd. as Higher Management 
(i.e. GM Mining, Evn. Expert, Mining Incharge, DFO and PRO) of the EMC will remain same for all 
the mining leases of GMVN Ltd. However, Sector In-charge, Administrator and Surveyor will be 
changed according to the location of Project Site/Lease Area.  

Lower Management (i.e. Sector Incharge, Administrator and Surveyor) will be appointed for the 
entire Tehsil/Sector and they will be responsible to look after the all the mining leases falls under that 
Tehsil/Sector. 

 

 

 

 

 

 

 

 

 

 

General Manager – Mining 
(PCS Officer)-01 

Environment Expert 
(Retired IFS)-01 

Monitoring Cell 
(Incharge Mining)-01 

Horticulture Cell 
(Divisional Forest 

Officer)-01 

Reporting and 
Compliances (Public 
Relation Officer)-01 

Sector Incharge 
(Vikasnagar Area)-01 

 

Administrator-01 and 
Surveyor-02 
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The core responsibilities or the Environmental Monitoring Cell will be:- 

 The organization and interpretation of the environmental monitoring data to establish a record 
of change associated with the implementation of a project or the operation of an organization. 

 The process of verification that all or selected parameters measured by Environmental 
Monitoring Program are in compliance with regulatory requirements, internal policies and 
standards, and established environmental quality performance limits. 

 Assessment of the effective environmental management system, practices and procedures. 
 The environmental monitoring and audit work will be carried out by qualified personnel. 
 A summary of non-compliance of the environmental quality performance limits. 
 To implement and monitor the control and protective measures based on the EMP. 
 Ensuring that employees get requisite PPE whenever required. 
 To coordinate the environment related activities to the top management within as well as with 

outside concerned agencies. 
 To provide of health checkup of workers and the people living in nearby villages. 
 To develop greenbelt in the nearby villages, schools, Govt. offices and transportation routes. 
 Coordination with regulatory agencies, external consultants, monitoring laboratories. 
 Maintenance of log of public complaints and the action taken. 



It~.u 

'Z1"~ GARHWAL MANOALVIKAS NIGAM L TO. 
74/1 RAJPUR ROAD, DEHRADUN 

E-Mail: gmvnl@gmvnl.com 
gmvn@sancharnet. in 

Environmental J:>olicy 

Ph :- 0135-2746817,2749308 
Fax: - 2746847 

Date ? 5 ::rUN 101& 

We, Garhwal Mandai Vikas Nigam Ltd . (GMVN), Dehradun, applicant of the proposed project, 

reaffirm my commitment to contributing towards a clean and sustainable environment and 

continually enhancing our environmental performance as an integral part of our business 

philosophy and values. 

Towards this comm itment, I shall : 

• Abide to compliance to Air (Prevention and Contro l of Pollution) Act, 1981 , Water (Prevention 

and Control of Pollution) Act, 1974 and Indian Wildlife (Protection) Act, 1972 and Environment 

(Protection) Act, 1986 in compliance of Environmental issues. 

• Abide to the Uttarakhand Mineral Policy, 20 II and its amendment thereof and comply with 

all the conditions and stipulations. 

• Ensure knowledge and consciousness about environmental issues among all employees in 

order to continually improve environmental impact and prevent pollution at source. 

• Encourage, develop and apply the best avai lable practicable technical solution. 

• Communicate meaningfully with governments, civic leaders and other stakeholders, to 

develop a mutual understanding of environmental management issues and performance. 

• Ensure that environmental management plans are integrated with day-to-day activities and 

safe work practices. 

• Establish accountabilities for environmental protection accompanied by measurable 

objectives, targets and performance indicators. 

• Plant trees & promote lush green surroundings in harmony with nature. 

• Enhance environmental awareness amongst employees working and the general populace 

around working areas and mines. 
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• Report on our environmental management performance and progress regularly and 

appropriately to the concern authority. 

• Involve the public in decision making and make this policy available to them. 

WORKERS RESPONSIBILITY 

All workers and contractors will be made to comply with and support the Environment Policy and 
to ensure that they: 

• Follow established operational procedures, guidelines and instructions. 

• Report and respond to environmental incidents and hazards in a timely fashion. 

• Abide by the applicable laws and regulations of the mineral policy. 

• Evaluate and respond to risks to the mining activity which could adversely impact people or 

the enviromnent. 

• Ask questions of their supervisor when unsure about environmental issues to comply/ 

ensure them. 

For Garhwal Mandai Vikas Nigam Limited 

~s-9-::F 
B.S. Danu 
(Incharge - Mining) 



 

 

 

IMPACT OF PROPOSED MINOR MINERAL PROJECT ON AMBIENT AIR 
QUALITY AT THE RIVER YAMUNA, LOT NO. 23/1, AT VILLAGE: DUMATE, 

TEHSIL: VIKASNAGAR & DISTRICT: DEHRADUN, UTTARAKHAND. 

1.1 Air Environment 

Mining Operation carried out by opencast manual method generate dust particles due to 

various activities like Loading & Unloading of Sand, Bajri and Transportation. The air 

quality in the mining area depends upon the nature and concentration of emissions and 

meteorological conditions. Though it is an open cast manual mine with all possible air 

quality controlling measures but the major air pollutants from mining include:- 

 Particulate Matter (Dust) of various sizes. 

 Dust is the single air pollutant observed in the open cast mines. Dust can be of 

significant nuisance to surrounding land users and potential health risk in some 

circumstances.  

1.1.1 Anticipated Impact 

The major sources of air pollution in the proposed mine is dust generation due to loading 

and transportation of mineral & wind erosion of exposed material. In this present study, 

United States Environmental Protection Agency (USEPA–42 series) approved mathematical 

equations have been used to predict concentrations for different operations in mining 

including the mineral transportation. 

1.1.2 Air Pollution Modeling 

Air quality models are the primary tools for relating emissions to air quality impacts. 

Models, in turn, require acceptable input data for emissions, surface topography, 

meteorological parameters, receptor configurations, baseline air quality, and initial and 

boundary conditions for each modeling scenario. Since the quality and reliability of model 

outputs can never be any better than the inputs, quality control of the input data is 

important 

Prediction of impacts on air environment has been carried out employing mathematical 

model based on a steady state Gaussian plume dispersion model designed for area sources 

for short term. In the present case, Aermod View dispersion model based on steady state 

Gaussian plume dispersion, designed for area sources for short term and developed by 

United States Environmental Protection Agency [USEPA] has been used for simulations 

from point sources: 
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1.1.2.1 POLLUTANTS CONSIDERED FOR COMPUTATION 

The model simulations deal with the major pollutants viz., Particulate Matters (PM2.5, 

PM10) emitted from the mining activity and SO2, CO & NOx etc. emitted from vehicular 

movement. 

1.1.2.2 SOURCE STRENGTH ESTIMATION: 

An emissions factor is a representative value that attempts to relate the quantity of a 

pollutant released to the atmosphere with an activity associated with the release of that 

pollutant.  

The proposed mining activity includes various activities like ground preparation, 

excavation, handling and transport of ore.  

These activities have been analyzed systematically basing on USEPA-Emission Estimation 

Technique Manual, for Mining AP-42, to arrive at possible emissions to the atmosphere 

and estimated emissions are given in Table. 

Table: Estimated Emission Rates from Different Sources 

Name of 
Mine 

Quantity 
(MTPA) 

Parameters for calculation of Emission Rates 

Mining 
activity 

Vehicular Movement 

PM10 

Truck 

PM NOx SO2 CO 
Capacit
y (MT) 

No. of 
Trips/

Hr 

Road 
Length 
(km) 

River 
Yamuna 

23/1 
280000 0.3060 10 16 1.87 2.0E-04 1.7E-02 1.7E-04 4.5E-02 

1.1.3 Modeling Procedure 

Prediction of Ground Level Concentrations (GLC’s) due to proposed mines has been made by 

Aermod View as per CPCB guidelines. Aermod View is US-EPA approved model to predict the 

air quality. The model uses rural dispersion and regulatory defaults options as per guidelines 

on air quality models (PROBES/70/1997-1998). The model assumes receptors on flat terrain. 

1.1.3.1 MODEL OPTIONS USED FOR COMPUTATIONS 

 The plume rise is estimated by Briggs formulae, but the final rise is always limited to that of 

the mixing layer; 



 

 

 

 Buoyancy Induced Dispersion is used to describe the increase in plume dispersion during 

the ascension phase; 

 Calms processing routine is used by default; 

 Wind profile exponents is used by default, 'Irwin'; 

 Flat terrain is used for computations; 

 It is assumed that the pollutants do not undergo any physico-chemical transformation and 

that there is no pollutant removal by dry deposition; 

 Washout by rain is not considered 

 Meteorological inputs required are hourly wind speed and direction, ambient temperature, 

stability class, and mixing height.  

1.1.3.2 MIXING HEIGHT 

As site specific mixing heights were not available, mixing heights based on IMD publication, 

“Atlas of Hourly Mixing Height and Assimilative Capacity of Atmosphere in India”, has been 

considered for Aermod View model to establish the worst case scenario.  

1.1.3.3 METEOROLOGICAL DATA  

Data recorded at the continuous weather monitoring station on wind speed, direction, and 

temperature at one hour interval for the monitoring period was used as meteorological 

input.  

1.1.3.4 GROUND LEVEL CONCENTRATION 

The Maximum incremental concentrations for all the pollutants are given below: 

S. No. Pollutant Maximum incremental Concentration (µg/m3) 

Mining activity-Area source 

1.  PM 0.3060 

Vehicular Movement-Line source 

2.  PM10 2.0E-04 
3.  SO2 1.7E-04 

4.  NOx 1.7E-02 

5.  CO 4.5E-02 

Isopleths showing incremental concentrations of all the pollutants viz. PM10, SO2, NOx and 

CO were drawn for the distribution in the study area and is given in Figure below- 



 

 

 

 

Figure: Isopleth showing cumulative incremental concentration of PM10from mining 

activity in study area. 



 

 

 

.

Figure: Isopleth showing cumulative incremental concentration of PM10 from Vehicular 

Movement in study area. 



 

 

 

Figure: Isopleth showing cumulative incremental concentration of SO2 from Vehicular Movement 

in study area 



 

 

 

 

Figure: Isopleth showing cumulative incremental concentration of NOx from Vehicular Movement 

in study area. 

 



 

 

 

 

Figure: Isopleth showing cumulative incremental concentration of CO from Vehicular Movement 

in study area. 



 

 

 

1.1.4 Presentation of results 

1.1.4.1 RESULTANT CONCENTRATIONS AFTER COMMENCEMENT OF MINING OPERATIONS 

Model simulations have been carried out using the hourly Triple Joint Frequency data viz., 

stability, wind speed, mixing height and temperature. Short-term simulations were carried 

to estimate concentrations at the receptors to obtain an optimum description of variations 

in concentrations over the site in 10-km radius covering 16 directions.  

The maximum incremental GLCs for PM10, due to mining are found to be 0.3060g/m3, 

PM10 due to vehicular movement are found to be 2.0E-04 g/m3, SO2 due to vehicular 

movement are found to be 1.7E-04 g/m3, NOx vehicular movement are found to be 1.7E-

02g/m3 and CO vehicular movement are found to be 4.5E-02g/m3within the mine lease 

area. The maximum incremental GLCs are superimposed on the maximum baseline PM10 

SO2, NOx, CO concentrations recorded during monitoring period i.e. post monsoon season 

2013 to arrive at the likely resultant concentrations after implementation of the proposed 

mining. The cumulative concentrations (baseline + incremental) after implementation of the 

project are tabulated below in Table.  

Table: Predicted Incremental Concentrations of PM, SO2, NOx and CO in Study Area 

Site 
Code 

Site Name 

PM10 concentration 

(g/m3) 

NOx concentration 

(g/m3) 

SO2 concentration 

(g/m3) 

Basel
ine 

Increm
ental 

Cumul
ative 

Basel
ine 

Increm
ental 

Cumul
ative 

Basel
ine 

Increm
ental 

Cumul
ative 

A1 
Project Site 

(near 
Baruwala) 

76.4 2.0 78.4 19.4 1.7 21.1 5.8 1.7 7.5 

A2 
Dakhpathar 85.8 2.0 87.8 21.2 1.7 22.9 5.6 1.7 7.3 

A3 
Katapathar 74.9 2.0 76.9 18.5 1.7 20.2 6.0 1.7 7.7 

A4 
Near Kalsi 87.6 2.0 89.6 19.6 1.7 21.3 5.9 1.7 7.6 

A5 
Kedarwala 70.5 2.0 72.5 17.3 1.7 19.0 5.6 1.7 7.3 

 Maximum 87.6 2.0 89.6 21.2 1.7 22.9 6.0 1.7 7.7 

The resultant concentrations of all the parameters viz. PM10, SO2, NOx, CO at all locations are 

well within the NAAQS standard limits. 

Isopleths were drawn for the pollutant distribution in the area and are shown in 

From the above, it could be clearly seen that due to effective implementation of 

various control measures, there will not be any significant impact on the ambient air 

quality in the region. 

 

 



 

 

 

1.1.5 Mitigation Measures 

A. Haul Road: -The long life WBM (Water Bound Macadam) haul roads will be constructed and 

maintained for traffic movement. 

B. Transport: - The speed of dumpers/ trucks on haul road will be controlled as increased 

speed increases dust emissions. Overloading of transport vehicles will be avoided. The 

trucks/tippers will have sufficient free board. Spillage of ore on public roads will be cleared 

immediately and vehicles will play in safe speed. 

C. Green Belt: - Planting of trees all along main mine haul road and regular grading of haul 

roads will be practiced to prevent the generation of dust due to movement of 

dumpers/trucks. Green belt of adequate width will be developed around the lease area. 

Plantation will also be done in dumping area, mineral stockyard. 



OCCUPATIONAL HEALTH PLAN 

Occupational Health and Safety in River Bed Mining: There is no environmental pollution 
due to the proposed mining as it is proposed to be manual extraction of Sand/Bajri on the banks 
of River. Hence there will be no major occupational health hazards. Occupational health and 
safety (OHS) is a cross-disciplinary area concerned with protecting the safety, health and welfare 
of people engaged in work or employment.  

Occupational Health:  
A. Pre Placement and Periodical Health Status  
Pre /post-employment checkup will be carried out and following test will be conducted 
 

 Hematological Test  
 Biochemical Test  
 Urine  
 E C G  
 Spirometer  
 Audiometry  
 Color Vision  
 Medical Fitness from FMO  
 Medical Record of Each Employee will be maintained and updated with finding  

 
B. Frequency of Medical Examination  

 For Mines Employee = Once in two Years  
 For Skilled and Un-Skilled workers = Once in 6 Months  

 
C. Personal Protective Devices and Measures 
Mask for prevention of dust  

 Ear Muff  
 Safety Helmets  
 Safety Belts  
 Leather Hand Gloves  
 Safety Shoes/Gum boots  

 
Anticipated Occupational & Safety Hazards  

 Musculo-skeletal disorder  
 Noise Induced Hearing Losses  
 Health impact due to diesel particulates from emission of diesel operated vehicles.  
 Physical Activity  
 Silicosis due to Sand/Bajri mining  
 Dehydration  
 Skin Disorder  
 Dust Exposure  
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The Occupational Health Surveillance Program:  
A team of qualified doctors and nurses will visit the site periodically for health checkup of all the 
workers, team and its record will be maintained properly.  
 
Impact on Human Health  
This project will have an impact on the human health due to sand, increased dust, creation of 
breeding grounds for disease vectors which might introduce new diseases in the area, and 
inadequate sanitation facilities may result in severe health Impact. Following measures can be 
taken to eradicate Impact of the project  
 
Implementation of Occupational Health and Safety Measures 
Occupational Health & Safety measures result in improving the conditions under which workers 
are employed and work. It improves not only their physical efficiency, but also provides 
protection to their life and limb. Management will consider the following safety measures:  

 Predominantly mining activities will be opencast, manual mining to avoid accidental 
hazards. 

 Dedicated safety team  
 Inspection and maintenance of equipments and accessories  
 Pre placement and periodic health check up  
 Removal of unsafe conditions and prevention of unsafe acts  
 Detailed analysis of each and every incident  
 To provide standard PPEs and ensure its uses for mining safety  
 Periodic inspection by internal and external safety experts  
 Celebrations of various safety events for awareness  
 Medical facilities & first aid boxes will be established in the mine premises.  
 Pits, Sumps, openings in floor etc. which may be a source of danger, will be either 

securely covered or securely fenced. Securely fencing a pit means covering or fencing it 
in such a way that it ceases to be a source of danger.  

 Health Awareness Programs and camps will be organized  
 Under initial vocational training, the workers will be given training related to all safety 

and health aspects 
 Special emphasis to the women health regarding the pre-natal and post-natal care will be 

looked into which is very much neglected in the rural areas. 
 Awareness on safety and ensure using of personal protective equipments (PPE) by 

workers. The mine workers will be provided all necessary PPE, especially dust masks for 
their safe guard from dust, Ear Plugs/Ear Muffs for noise, boots etc. and measures for 
other hazards.  

 

 

 



Budget for Occupational Health and Safety: 

S. No. Activities recommended for 
communities level services 

Tentative cost  
(Lakh Rs) 

1 Assistance to set up a temporary health 
center during the lease tenure. 

0.60 
 

2 Provide free health checkups & 
medicines to the nearby villagers of the 
project site. 

0.20 

3 Awareness campaigns regarding health 
issues in the nearby villages.  

0.50 

4 Health checkups & medicines to 
workers. 

3.16 

Total 4.66 
 

The money for occupational health issues will be deposited with mining trust according to Mines 
and Mineral (Development and Regulation) Act 1957 dated 28th Dec, 1957 and Uttarakhand 
District Mineral Foundation Trust, 2017 dated 17th November, 2017. 

Conclusion 

River Bed Mining does not involve hazardous process with no risk related to Fire and Explosion. 
Hazard Identification and Risk Analysis (HIRA) shows no major Impact and can be mitigated 
with proper maintenance and use of PPE to avoid likely accidental scenario. 
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Greenbelt Development Plan 
 

Mine lease area of the proposed project is located in the dry river bed near the shore of the 

Yamuna River. Hence, the plantation will be done along the roads/river banks/any Govt. School/ 

College Campus and Panchayat area of any nearest village.  

Green belt plantation will be started with the beginning of the mining and will be completed 

within five years from the beginning. Green belt will help in reducing the spread of fugitive dust and 

noise from the mining area. 

 

Plantation will be done in the area in following manners 

Road Side Plantation 

Area of 3m width and 1550m length will be covered along the road side = 3 x 1550 x 2(both the 

road side) = 9300 sqm or 0.93Ha. 

No. of Plants to be planted @9sqm/Plant = 1033 Plants 

 

Along the river banks 

Area of 10m width and 4450m length will be covered along both the sides of river banks = 10 x 
2430 = 24300 sqm or 2.43 Ha. 
No. of Plants to be planted @25sqm/Plant = 972 Plants 

 

Distribution of Fruit Plants to Villager, Govt. School, College Campus and Panchayat area  – 500 

plants  

Total no’s of sapling to be planted = 1033+972+500 = 2505 or say 2500 

 

Criteria for plants/trees species selection for Green belt development: 
 

1. Having tolerance to dust pollution. 

2. Should maintain leaves for as longer a time as possible. 

3. Combination of plants should be such so that almost a screen of plants is formed to check the dust 

from escaping the area. Thus the green belt plants will consist of mainly the trees and shrubs also. 

4. The trees should provide shade. 

5. Plants possessing economic and/or aesthetic value should be given preference. 

6. Only local species will be taken for plantation. 
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Saplings 
 

Saplings for planting will be procured form the nurseries of the State Forest Department. 

Saplings will be planted after the commencement of the monsoons. Saplings will be planted at specific 

distance/intervals. The pits will be filled with a mixture of good quality soil and organic manure (cattle 

dung, agricultural waste). The saplings will be planted just after the commencement of the monsoons to 

ensure maximum survival. The species selected for plantation must be locally growing varieties with 

fast growth rate and ability to flourish even in thin, dry soils. 

  

Post Plantation Management  
 

Watering will be done immediately after plantation. Further watering will depend on the rain 

while during dry seasons. Watering will be regularly done at least thrice a week. Saplings will be 

regularly monitored and remedial actions will be undertaken as required. During this five years period, 

casualties will be replaced at the beginning of each monsoon. 

Table 1: List of Vegetation for Habitat Improvement 
 

S. No. Botanical name Common Name Uses 
1 Mangifera indica Aam Fruit Edible, Timber, Fodder 
2 Syzygium cumini Jamun Fruit Edible, Timber, Fodder 
3 Azadirachta indica Neem Timber; Fodder, Medicinal 
4 Populas dealtoides Popular Timber, Fuel 
5 Dalbergia sissoo Sisam Timber, Fuel 
6 Albizia lebbeck Siris Timber, Medicinal 
7 Delonix regia Gulmohar Flower Edible, Medicinal 
8 Tamarindus indica Imli Fruit Edible, Timber, Fodder 
9 Litchi chinensis Lichi Fruit Edible, Medicinal, Fodder 

10 Aegle Marmelos Bael Fruit Edible, Fodder, Medicinal 
11 Ziziphus mauritiana Ber Timber, Fruit Edible, Fodder 
12 Emblica officinalis Amla Flower bud edible, fodder 
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Tentative Budget for Greenbelt  
 

Table 2: Expenditure for Plantation in Five Years (Amount in Rs. lakhs) 

S. 
No. 

Proposed 
Plantation 
Activity 

Annual Cost (Amount in Rs. lakhs) Grand 
Total 
(Rs. 

Lakhs) 
1st Year 2nd Year 3rd Year 4th Year  5th Year 

Physi 
cal 

Capi 
tal 

Cost 

Physi 
cal 

Recur 
ring 

Physi 
cal 

Recur 
ring 

Physi 
cal 

Recur 
ring 

Physi 
cal 

Recur 
ring  

1 

Plantation 
Activity in the 
area (Total 
2500 trees for 5 
years), (Cost of 
Sapling 
Rs.100/Sapling)  

2500 
No’s 

Rs. 
4.0 

Lakhs 

Maint 
enance 

Rs. 
1.25 

Lakhs 

Maint 
enance 

Rs. 
1.25 

Lakhs 

Maint 
enance 

Rs. 
1.25 

Lakhs 

Maint 
enance 

Rs. 
1.25 

Lakhs 
9.0 

 
The money for plantation will be deposited with mining trust according to Uttarakhand 
District Mineral Foundation Trust, 2017 dated 17th November, 2017 and plantation will be 
done by the trust and will be decided by the concerning DFO. 
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