Drainage and replenishment M/s Tirupati Roadways
study for sand mining

1.0 INTRODUCTION

A Letter of Intent had been issued by the Director General, Mine & Geology Department,
Government of Haryana vide letter no. Memo no DM G/Hy/Cont/Rattewali Block/PLK B-
10/2017/2658 dated 16.06.2017 to M/s Tirupati Roadways for Removal of Bajri (Minor
Mineral) in revenue village of Rattewali over an area of 45.0 ha in district Panchkula,
Haryana for a period of 7 years. As perthe conditions of Letter of Intent, it was mandatory
to obtain environmental clearance (EC) from MOoEFCC, Government of India.
Presentations were given in the Expert Appraisal Committee (EAC) of MoEFCC in its 31st
EAC Meeting during 14-15th May, 2018 had asked for a Modified Mine Plan and had
recommended the lease area be divided in to 25 m grid with the help of sections across the
width of the river and along the direction of flow of river for levels so that an accurate

assessment can be made on the replenishment taking place.

MOoEFCC decided to advise all applicants to carry out scientific replenishment study and
submit the report before EAC for the consideration of quantity of production for mining of

Bajri/River Sand on yearly basis.

In view of the above condition, M/s Tirupati Roadways approached Hydro Geo Solutions
(HGS) for undertaking the scientific replenishment study of his mine in the district of

Panchkula, Hary ana.

1.1 Location of the study area

The mine lease area along the course of Dudhgar Kee Nadi which joins to Dangri in the
revenue village of Rattewali forms part of the Ghaggar river in district Panchkula and falls
under G.T. Sheet No’s — 53B/14 shown in Figure-1.The area is located between the
following Latitude and Longitudes: 30°38°33”N to 30°39°24.6”N and 76°59°17.5”E to
76°59°50”E.
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Figure-1. Part of Survey of India Toposheet Nos. 53G/1,5 and 53F/4,8
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1.2  Methodology adopted for the sand replenishment study

River Dudhgar Kee Nadi is an ephemeral stream in nature. In ephemeral channels of the
northern Haryana, sediment often moves in a step-wise manner because of transmission
losses Water from storms originating in the upper reaches of a watershed is often
completely absorbed in the channel before reaching the outlet. Therefore, the ability of the
channel to transport sediment is dependent on varying flow as a function of distance along
the channel. Sediment that is eroded, entrained, transported, and deposited by one storm
may be available to subsequent storm events for transport within the channel. Thus, the
transport of sediment in sub-tropical to temperate perennial channels is complicated by

flow sequencing.
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Therefore, the methodology adopted for the study is an integrated approach involving:

Field data collection comprising of 46 cross sections in block (Appendix-1I), along
the lease reach of the river showing river bed material (RBM) with present
elevations which when balanced with the next deposition can be quantified as the
actual deposition/replenishment for 2018. Fifteen sand samples for sieve analysis
(Appendix-I) i.e. dyo, d3g, dso and dgp, uniformity coefficient (C,) and coefficient of
curvature (C.) was also determined as an input for estimation of bajri/sand

replenishment of river reach under study.

- Remote sensing was used for identification of watershed area relevant to the mine
lease. The data was used is from the latest satellite imagery of CARTOSAT — 1 of
ISRO having a grid of 30 metres and SRTM, NASA at grid of 80 metres and

computer aided drainage analysis sy stem.

- Estimation of catchment yield and bed load transport: The catchment yield has
been computed using the Strange’s runoff method (Strange’s Monsoon runoff
curves) for the runoff coefficient. The iso-pluvial maps of IMD have been used for
estimation of catchment yield and peak flood discharge for the study area by
various methods like Dickens, Jarvis, and Rational formula at 25, 50 and 100 years
return period. The estimation of bed load transport comprises of use of analytical

models namely the Einstein, Meyer Peter and Ackers & White’s equation for

calculation of bed load transport.

2.0 HYDROLOGY

2.1 Ghaggar river basin

Study area falls in upper reaches of Ghaggar river basin. The Ghaggar river is
an intermittent river in India and Pakistan that flows only during the monsoon season. The
river is known as Ghaggar before the Ottu barrage and as the Hakra downstream of the
barrage. The basin is classified in two parts, Khadir and Bangar, the higher area that is not

flooded in rainy season is called Bangar and the lower flood-prone area is called Khadar.
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Most sites of the M ature Harappan Civilisation (aka Indus Valley Civilisation) (2600-1900
BCE) are actually found along the (dried-out) bed of the Ghaggar-Hakkar, while the Late
Harappan Civilisation was centered on the upper Ghaggar-Hakk ar and the lower Indus.

Recent geophysical research shows that during the time of the Harappan Civilisation the
Ghaggar-Hakra system was a system of monsoon-fed rivers, not Himalayan-fed, and that
the Indus Valley Civilisation declined when the monsoons that fed the rivers diminished at
around some 4,000 years ago. Subatlantic Aridification subsequently reduced the Ghaggar-

Hakra to the seasonal river it is today .

Nineteenth and early 20" century scholars, but also some more recent authors, have
suggested that the Ghaggar-Hakra might be the defunct remains of the
mythological Sarasvati of the Rig Veda, fed by Himalayan-fed rivers which changed their

course due to tectonics.

The Ghaggaris an intermittent river in India, flowing during the monsoon rains. It
originates in the village of Dagshai in the Shivalik Hills of Himachal Pradesh at an
elevation of 1,927 metres (6,322 ft) above mean sea level and flows
through Punjab and Haryana states into Rajasthan; just southwest of Sirsa, Haryana and by
the side of Talwara Lake in Rajasthan. Dammed at Ottu barrage near Sirsa, Ghaggar feeds
two irrigation canals that extend into Rajasthan. The main tributaries of the Ghaggar are the

Kaushaly a river, M arkanda, Sarsuti, Tangri and Chautang.
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Figure-2. Watershed map of the study area
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2.2

Climate

There is no IMD meteorological station near the study area, the nearest stations being at
Chandigarh, which are about 14 km from center of the study area. However, the climatic

conditions are not much different than recorded at Chandigarh.
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Based on Koppen classification of climatic pattern, the study area may be classified as sub-
tropical to temperate. The year is divided in to four seasons. The winter season is from
mid-December to February and is followed by the hot summer season from M arch to mid-
July, including the pre-monsoon season from April to June. The period from mid July to
mid-September constitutes the southwest monsoon season and the period from the later half

of September to mid-December as post monsoon season.

Table-1. Meteorological data as recorded at IMD Chandigarh

e Relative Mean
Humidity Cloudiness
Month N on Daily | Mean Daily | 08:30 | 17:30 | 08:30 | 17:30
Max °C Min°C % % Oktas | Oktas
Tan. 205 55 68 7 | 23 2.7
Feb. 23.0 8.1 61 2 | 23 28
Mar. 284 13.0 49 34 | 2.0 28
Apr, 34.6 188 37 23 16 23
May 383 23.0 36 23 4 22
Jun. 383 24.9 33 39 | 2.8 3.0
Tul. 341 237 75 62 | 44 i3
Aug 3.8 232 ) 70 | 45 37
Sep. 333 21.7 74 59 | 24 28
Oct. 3223 172 57 40 | 08 1.0
Nov. 774 10.6 35 30 | 08 )
Dec. 21.9 6.4 65 46 | 18 22
Annual | = 5, o 16.3 59 44 | 23 2.7
mean

2.2.1 Temperature

The period from March to June is marked by continuous increase in the temperatures. June
is the hottest months of the year with a mean daily minimum and maximum temperature of
24.9°C and 38.3°C respectively. With the onset of southwest monsoon by about mid-June,
the temperatures go down considerably. From November onwards, both the day and night

temperatures decrease and January, the coldest month, with daily minimum and maximum

temperatures of 5.5°C and 20.5°C.
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2.2.2 Rainfall

Average annual rainfall based on rainfall data recorded at Chandigarh, for last 18 years has

been observed as 921.80 mm (Table-2). Rains are received almost in half of the year but

rains are minimum to nil during summer months.

Table-2. Rainfall (imm) recorded at Chandigarh

Year Rainfall data Year Rainfall data
(mm) (mm)
2000 941.80 2009 873.90
2001 819.60 2010 1214.00
2002 809.80 2011 860.80
2003 896.40 2012 879.00
2004 1243.20 2013 1006.10
2005 1016.20 2014 707.00
2006 752.00 2015 817.30
2007 972.00 2016 614.40
2008 1224.50 2017 944.40
Average annual rainfall in mm 921.80

2.3  Estimation of catchment yield

For estimation of surface run off coefficient, HGS has considered a particular value of peak
rainfall. In absence of non-availability to HGS, peak storm water has been estimated as

under:

2.3.1 Strange’s run-off

The dependability has been calculated on the basis of last 18 years rainfall, as indicated in
Table-3 where water availability has been considered for arriving at 50% dependability

(Table-3 and 4), respectively.
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Table-3. Rainfall data (arranged in descending order, mentioning serial number
/order number m) of each year’s rainfall

SN.ie. Rainfall in SN.ie. Rainfall in
order number| descending order in order descending order
(m) mm number (m) in mm
1. 1243.20 10. 879.00
2. 1224.50 11. 873.90
3. 1214.00 12. 860.80
4. 1016.20 13. 819.60
5. 1006.10 14. 817.30
6. 972.00 15. 809.80
7. 944.40 16. 752.00
8. 941.80 17. 707.00
9. 896.40 18. 614.40

Table-4. Calculation of order number (m)

Rainfall dependability percentage
p=50 %
m = N xp/100
N=18,p =50
m = 9

Here, m = Order number
N =The available rainfall data ofthe past N years is first of all
arranged in the descending order of magnitude
p = Dependability percentage

The rainfall value tabulated above in Table-4, the Order No. 9 has the values of 896.40
mm.

So, P50% = 89.64 cm

Average value of Strange’s Run off percentage is calculated from Strange’s monsoon
rainfall-runoff curves (Figure-3) considering the catchment area as good and the Runoff %

for the area is:
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Runoff % at 50 % dependability of rainfall = 33%

Figure-3. S trange’s monsoon rainfall-runoff curves

—

2.3.2 Isopluvial maps

Extreme point rainfall values of different durations and for different return periods have

been evaluated by IMD and the iso-pluvial (lines connecting equal depths of rainfall) maps

covering the entire country have been prepared. These are available for rainfall in mm in

duration of 24 hr for return periods of 2, 5, 10, 25, 50 and 100 years (Figures-4, 5 and 6).

Isopluvial (Return Period) maps provide fairly reliable estimates of rainfall at a particular

point / area. The return period is the average time in which a given magnitude of the event

is equaled or exceeded.
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The value of peak rainfall (Figure-4) used for the present study based on 25 years
return period for 24 hrs. = 240 mm

Figure-4. Haryana-25 Years - 24 Hours Isopluvial map (mm)
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Source: — Atlas of state wise generalized isopluvial (return period) maps of India,Indian
Meteorological Department.
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Value of peak rainfall (Figure-5.) based on 50 years return period for 24 hrs. = 280

mm

Figure-5. Haryana-50 Years -

24 Hours Isopluvial Map (mm)
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Source: — Atlas of state wise generalized isopluvial (return period) maps of India, Indian

Meteorological Department.
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The value of peak rainfall (Figure-6) based on 100 years return period for 24 hrs. =
320 mm

Figure-6. Haryana-100 Years - 24 Hours Isopluvial Map (mm)
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Source: — Atlas of state wise generalized isopluvial (return period) maps of India, Indian
Meteorological Department.
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2.4  Humidity

Relative humidity during the southwest monsoon is generally over 75%. During the rest of

the year, air is normally dry. Relative humidity was observed in the range between 44%
and 59%.

2.5 Cloudiness

Skies are generally moderately to heavily clouded during southwest monsoon season, being
overcast on some days. During the rest of the year, the skies are normally clear to lightly
clouded. Durin g the months of July-August, the mean cloudiness (in Oktas) is usually more

than 4.0, being generally higher in the mornings than the evenings.

2.8  Quality of surface water

The quality of surface water is good as the rocks of upper reaches are mostly consolidated
sedimentaries with moderate rainfall and good drainage. The surface water therefore
remains free from salinity. Water samples collected from rivers and streams during rainy
season have indicated very low salt content, less than 700-900 mg/l and all constituents

within permissible limits of drinking, industrial and irrigation purposes.

2.6  Geology of the area

2.6.1 Regional Geology

The North-Eastern and Central part of Haryana is Predominantly characterized by
sedimentary lithology in the Sub-Himalay an zone comprising Subathus, Dagshais, Kasaulis

and Siwalikas. A general Regional startigraphic sequence in the area is given in the
Table-5.
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Table-5. A general Regional startigraphic sequence in the area

Age (S;:_glll; Group Formation Lithology
Holocene ?:‘:/v;r il:t(;\llilgnm and Gravel ,sand, silt, clay, limestone,
deposits gypsumm
Lower to Older alluvium and Gravel, grey sand silt, clay brown
upper older Aeolian Deposits | sand, calcrete
Pleistocene
Lower to Boulder
middle conglomerates Conglomerate, sandstone, silt, clay
Pleistocene Upper formation
Upper S Siwalik Pinjore formation Coarse grit, red sand stone and clay
Pliocene I conglomerate
W Tatrot formation Friable sandstone and variegated
A clay
L Middle Dhokpathan formation | Brown sandstone and orange clay
M@ddle I Siwalik Naeri formation Hard grey sand stone and mudstone
Miocene K e and minor shale
Coarse grity, clay and red sandstone
L_ower. Nahan formation oﬁen galc_areous3 brownish _shale .
Siwalik with lignite lenticles, greenish white
quartzite
k/?wer Kausauli Formation Grey and greenstone, green shale
iocene and grey clay
Purple and green sand stone,deep
Dagsaj formation red gitty, clay, whiteandstone
Sirmur With ferruginous concretions
Sand stone with gritu clay. Impure
Upper . fossiliferous limestone calcareous
EoFc)Ene Subathu - formation slate greenish shale and dark brown
quartzite
Pre- Thickly bedfied, strorpatolite
. Tundapathar limestone with carboniferous shale
proterozoic and quartzite
2.6.2 Local geology

The litho units encountered in the riverbed and surrounding areas belongs to the Siwalik

Super group. The sediments are river borne and has deposited in the riverbed and the flood

plains. The different formations of the area belong to Siwalik Super group and are a

mixture of boulders, pebbles, sand, silt and clay. The following sequences have been

observed in the area.
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Soil/ Alluvium
Sand

Gravel
Boulder

There is no clear demarcation between the litho units. They have been deposit in a mixed
form. The Litho-Units exposed around the riverbed belong to Siwalik Super group the
mineral boulders, Gravel and Sand have formed by weathering of rocks and then deposition
on the flood plains of the rivers originated from the Siwaliks, these have been washed by
rainwater during rainy season and deposited in river bed in the form of boulder, gravels and
sand of different sizes and shapes. These minerals are sorted by screening. The max depth

of the minerals is not known.

Soil /alluvium varying in thickness from 2-4 constitute the top horizons in the area suitable
for agriculture. Yamuna river meanders through the area exposing the alluvium and soil at
the banks. Boulders, gravel and sand is found in the river bed. Boulder, gravel and sand is
deposited up to great depths. this bed is presently dry and water flows only during the
rainy season the sand exposed in the river bed of Yamuna and surrounding area is the
product of the deposition of the sediments brought and deposited in flood plains river of
the river Yamuna these sediments area of recent geological formation. The litho units
exposed within the river and surrounding areas have formed as water borne sediments
brought by flood water during rainy season every year and deposited in river bed

Geological map section are enclosed.

2.6.3 Description of formation

The description of sand found in the lease area as minor mineral has been as under:

2.6.4 (Sand-minor mineral)

Sediments of various sizes and in mixed from are predominantly deposited in the river bed
and outside the river bed as well in the central part there is no perfect classification

between boulders, cobbles pebbles and sand. They are deposited in a mixed state. The
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classification is done by grab mining and the sediments are passed through different sieves
in the screening plants.

Sediments of various sizes and in mixed from are predominantly deposited in the river bed
and there is no perfect classification between sediments these may be called as coarse sand,

medium sand and fine sand.

2.6.5 Grade & use of boulder, Gravel & sand

Most Boulder, Gravel & sand is made of quartz of quartzite / its microcrystalline cousin
chalcedony, because that common mineral is resistant to weathering. River boulder, gravel
& sands contain quartz feldspar grains, tiny bits of the rocks (lithics) or dark mineral like

illuminate and magnetite.

The size of the sediments is variable. The grains whether small or large are rounded in
shape gravel & sand are yellow brown in color, coarse to fine grained, and the present
deposits are the good quality and can be used for the building industries. There is no other

use of the material

2.7  Quality of ground water

Quality of ground water in general is fresh and potable in all the formations with total
dissolved salts ranges from 500-700 mg/1 in the study area. The ground water therefore is
suitable for drinking and irrigation pumposes. All the constituents like chloride, sulphate,
fluoride, nitrate etc. are within permissible limits of drinking water standards as per IS.

10500-1991 and ICMR 1975.

2.8 Delineation of watershed area

Watershed area of Dudhgar Kee Nadi is mapped in the study area on the basis of Survey of
India toposheet Nos. 53B/14 and also used latest satellite imagery of CARTOSAT - 1 of
ISRO having a grid of 30 metres and SRTM, NASA at grid of 80 metres and computer

aided drainage analysis system (Figure-7).
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Figure-7. Digital Elevation Model (DEM) of Dudhgar Kee Nadi watershed
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2.8.1 Dudhgar Kee Nadi watershed

In the study area Dudhgar Kee Nadi watershed covers an area of 35.31 km® with average

gradient of 5.2 m/km (within lease area) towards south west. The catchment yield of

Dudhgar Kee Nadi (within study area) is estimated as 2.80 mcm, 3.26 mcm and 3.73 mcm

HydroGeo Solutions, Jodhpur
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(Table-6) taking 240 mm, 280 mm and 320 mm, respectively as the peak rainfall; value

based on 25 years, 50 years and 100 years return period and 24 hrs peak rainfall,

respectively; and value of good surface run off coefficient of 33% for this catchment

mostly rocky area.

Using formula

Catchment yield (m3) = Catchment area (mZ) * runoff coefficient (%) * rainfall (m)

Table-6. Catchment yield at different return period of rainfall

. Catchment Runo.ff Rainfall | Catchment
Catchment yield at e (i) coefficient (m) ield (m®)
different return periods (%) Y
(A) B) (©) =A*B*C
. S
Catchment yleld. (m”) at 25 35310000 0.33 0.24 2796552
years return period
. S
Catchment yleld. (m”) at 50 35310000 0.33 0.28 3262644
years return period
. S
Catchment yield (m ) at 35310000 0.33 0.32 3728736
100 years return period

29

Determination of peak flood discharge for Dudhgar Kee Nadi watershed by
means of empirical formulae

. Dicken’s formula

Dicken’s formula states that: Qp = CA3/4

Where Qp = High flood or peak discharge in cumec
A = Catchment area in sq. km
C = A constant, taken ¢ = 3 for the study area

. Jarvis formula

Jarvis formula states that:

Qp=CVA

Where Q,=  High flood or peak discharge in cumec
C=a constant, having a value of 7 as low
A= Catchmentareainsq. km

Rational formula

Rational formula states that:
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1
Q= 52 (K.P.A)

Where Qp=  Highflood or peak discharge in cumec
K =Runoff coefficient
Pc =Critical rainfall intensity in cm/hr
A= Catchment area in hectares

Findings of the peak flood discharge based on above methods are given in Table-7.

Table-7. Peak flood discharges (Qp) in cumec as calculated

Rational formula

Watershed | Dicken's [ Jarvis At 25 years At 50 years At 100 years
return period | return period | return period

Dudhgar
Kee Nadi 43.46 41.60 32.39 37.90 43.08

3.0 PROPOSED MINING PROGRAMME

The total sand mining lease area covering parts of Dudhgar Kee Nadi and her flood plains
embrace an area of 45 ha (Figure-2). Mining lease area is located in revenue village of
Rattewali of district - Panchkula. Mining area consists of 45 ha area in Rattewali
Block/PLK B-10, out of which about 6.75 ha area falls under safety zone. About 38.25 ha

area is free from restriction and the mining is proposed in this area only.

Table-8. Lease Area (Ha.)

Name & No. of Name of quarries Area in ha. Khasra no.
block
Rattewali i
Block/PLK B-10 Rattewali 45.00 141 mean

As per the Mining Scheme prepared by Mr. S.N. Sharma (RQP/DDN/0135/2001-A valid
up to 29-03-2021) of House No. 282, Sector 11D, Faridabad the relevant details are given

below.
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a) Location map of the mining lease showing the details of the approach roads up
to the mine

The lease area is approachable from NH-2 to Ramgarh-Narayangarh road and Barwala-
Raipur Rani roads. All these quarries area connected by metalled road, Panchkula is about

40 kms and Chandigarh is about 50 kms from extreme NE end of the lease area.

Proposed Lease area forms a part of G. T. Sheet No’s —53B/14. Toposheet is enclosed as

Figure 1. Areais located between following Latitude and Lon gitudes:

Location Details

Latitude Longitude
30°38°33” N to 30°39°24.6” N 76°59°17.5” Eto 76°59°50” E

3.1 Reserve

3.2 Proved Reserves

e Survey was conducted in the proposed area of Dudhgar Kee Nadi (Tributary of
Dangri) bed as per the area allocated by DMG, Haryana a document provided by

the authorities to the contractor. The khasra plan was provided by the applicant.

e Following special conditions those are applicable for excavations of minor
mineral(s) from river beds in the order to ensure safety of river — beds, structures

and adjoining areas are considered while reserves of the area:

1. No mining would be permissible in a river-bed up to a distance of five
times of the span of a bridge on up-stream side and ten times the span of
such bridge on down-stream side, subject to a minimum of 250 meters on

the up-stream side and 500 meters on the down-stream side;

2. There shall be maintained an un-mined block of 50 meters width after every
block of 1000 meters over which mining is undertaken or at such distance as

may be directed by the director or any officer authorized by him;
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3. The maximum depth of mining in the river-bed shall not exceed three meter
from the un-mined bed level at any point in time with proper bench
formation;

4. Mining shall be restricted within the central % ™ width of the river / rivulet;

5. In case of areas permitted for excavation outside river/rivulet i.e. areas
adjoining to river/rivulets, no mining shall be permissible in an area up to a
width of 500 meters from the active edges of embankments in case of river
Yamuna, 250 meters in case of Tangri, and Ghaggar river and 100 meters on

either side of all other rivers/rivulets;

6. Any other condition(s), as may be required by the irrigation department of
the state from time to time for river-bed mining in consultation with the
mines & Geology, a safety margin of two meters (2m) shall be maintained
above the ground water table while undertaking mining and no mining
operations shall be permissible below this level unless a specific permission

obtained from the competent authority in this behalf.

7. The contractor shall not undertake any mining operations in the area granted
on mining contract without obtaining requisite permission from the compact

authority as required undertaking mining operations under relevant laws.

8. There are bridges and anicuts exits in the lease area. They provide a way for
transportation of mineral also. Safety zone on upstream side and
downstream side has been provided depending on the length of
bridges/anicuts as a measure of safeguard. No working will be extended in

this zone. (In this case no bridge and anicut exist).

9. Metalled roads passé through the lease area. A safety zone of 50m on each

sides of the roads is earmarked. In this zone no activities will be conducted.
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10. A barrier of 7.5 m width will be left from the mining area boundary, if

falling in the river bed.

11. River is not having any water flow during post monsoon period and sand

bed remains dry.

3.3 Sections

Survey was conducted of the entire patch and sections were drawn at 25 m intervals. This
has been considered as influence length for the sections. Detailed calculations, location of
sections, sectional area with 3.0 m depth of excavation from surface river bed for the
allotted lease area has been carried out. Total reserves/ quantity thus calculated are given

below:

A. Proved Reserves As Per UNFC Code (111) =27,00,000 MT

B. Total blocked reserves as per UNFC Code (211 & 222) = 4,05,000 MT
C. Total mineable reserves = A-B = 22,95,000 MT

D. Targeted Production = 19,00,000 MT/year

3.4  Details of production & dispatches of five years

This is a new mining area allotted to the applicant. Future production programmer has been

planned as per the details given below:

Production Programme

M ining contract has been allotted for a period of 07 year only. Mining area consist of 45 ha
area in Rattewali village (Khasra No 141 mean), out of which about 6.75 hectares area is

falls under restricted zone. About 38.25 hectares area is free from restriction and mining is

proposed in this area only.
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Daily production proposed = 7090 MT/day
Production programme is 284 trips/ day @ 25 ton per trip

Working days have been taken as 268 days per annum for the purpose of projection of

production. However, this can be increased depending on the conditions prevailing at the time of
execution.
Projected Production per Year =268 x 7,090 = 19,00,120 Tons

=19 MMTA

Spedfic Density = 2.0 ton/ m’

Annual Volumetric Production = 0.95, Million meter m’

Table-9. Five Years Proposed Production Details

Total (All Blocks)

Year Total Trips /Day MTPA | MCM
I 284 1.9 0.95
Jii 284 1.9 0.95
11 284 1.9 0.95
v 284 1.9 0.95
Vv 284 1.9 0.95
Total 1420 9.50 4.75

3.5 Physical and geological characteristics of the deposit

Deposit is moderate to good quality sand. It is widely used in construction, buildings,

bridges and other infrastructure. It is free from clay and is non sticky in nature.
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3.6  Method of mining

Mining is proposed up to 3.0m depth in river bed.

River bed mining is proposed for extracting sand from river bed. As per Haryana minor
mineral concession rules, 2012 extraction is limited to 3.0 m depth only in dry river bed,
mining area allotted is 45 hain district — Panchkula . Mining activity will be carried out in

allocated areas only.

A. The production plan for each year is suggested to be 19,00,000 MT but for
second year onward the same shall be dependent upon the rate of replenishment
of the mineral during proceeding year. In case due to any reason the
replenishment of mineral (sand is not taken place up to depth the of mined out
area (which would not be more then 3 meter of existing level of bed) in that case
the working replenishment. for example — in case during any year only 2.5 m or
1.5 m, of the mined out area is refilled after rainy season — the production for
said year shall be accordingly adjusted and mining depth will be reduced

accordingly .

B. The same will also act as annual replenishment study of the mine as compared to

the prevailing status of river bed.

C. Sequence of working has been shown in the plate No 4. The proposed rate of
production has been shown at chapter 7.2 for the 5 year plan period. If the depth
of mineral replacement is less than 3.0 m then proposed production shall be

reduced proportionately .

3.7  Proposed year wise development for five years

Sand mining lease is proposed to be granted for a period of five years only. Calendar plan
has already been made and details have been given. Sequence of operation has been

depicted in Working Plan and Sections.
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Ultimate extraction limit will be 3.0 m below existing bed level as indicated in the working

section.

3.8  Proposed rate of production when the mine is fully developed

Year wise production during the plan period will be as follows:

Table-10. Proposed Production

Year | Targeted Production | Targeted Production | OB/ Waste
(in MMTA) (in MCM) (M)

1 1.9 0.95 -

2 1.9 0.95 -

3 1.9 0.95 -

4 1.9 0.95 -

5 1.9 0.95 -
Total 9.50 4.75 -

Conversion factor is 2.0 ton/ m’

3.9  Mineable reserves and anticipated life of the mine

It is presumed that the mineral will be replenished every year in river year in river bed

during the rainy season. New mineral will be added every year in the river bed. However

the present reserves are sufficient for 1 year in “river bed” and thereafter will be

rep lenishment every year.

3.10 Proposed method of mining

¢ Mining activity will be carried out by open cast semi-mechanized method.

e No overburden / waste material will be produced in river bed. No drilling / blasting

are required as the material is loose in nature.

e Light weight excavators/JCB will be used for loading of mineral in tippers.
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¢ Proper benching of 3.0 m height will be maintained and width of the bench will be
around 20 m. The benches shall be maintained in the form of slices / strips parallel
to the banks of river.

¢ Mining activates will be carried out in a manner so that there is no obstruction to
the movement of water flow, if any, during rainy season.

e Roads will be properly made and sprayed by water for suppression of dust.

e Roads in the mining area for the movement of loaded trippers/ trucks will not have
slopes more than 1 in 20.

e Extraction activities will start in the blocks from the upstream side to downstream
side. This will not obstruct the movement of water, if any, during monsoon period

in the river course.

3.11 Conceptual Mining Plan

River bed: mine area will be worked in block for case of operation. However, as the
digging depth will be restricted to 3.0 m only in river bed and material will still be
available below. This will be further replenished during rainy season. Blocks will be

worked systematically as the width is limited while len gth is much more.

The mining area will be worked in blocks for ease of operation. The depth would be
restricted to 3.0 m only from the exiting level of the river bed. Regular monitoring of the
bed level would be ensured by taking the bed level after fixed intervals, including after the
rainy season. The mined out area would be refilled by the mineral (sand) after every rainy.
Hence even after completion of the five year period of contact or even on expiry of the
period of contract the status of the contracted area / are to be used for mining in the river

bed would remain unchan ged.

Hence the conceptual plan of the mine after the period of contracts shall be as is on the

present day.
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As the mining contract period is only 9 years, some of the area will be left un-worked at the

end of contract period.

Final slope angle to be adopted

Thickness of the bench is limited to 3.0 m only in river bed and width will be more than the
height of the bench, river bank side will be protected by working in % part of middle of the
river. Bank side natural slop will not be disturbed. This will prevent collapse of bank and
erosion. However, the height of the bank with respect to river bed is varying from 2-3m

only.

During plan period workings will be carried out in the designated villages at a time of the
mining area simultaneously. Scattered working will ensure safety, remove congestion of

vehicles and will have better control and management.

Capacity of dumps

There will be no over bur den generation and hence no separate dump yard is required.

4.0 SEDIMENT TRANSPORT ANALYSIS

4.1 Sediment Data

Sieve Analysis results

The sediment samples were collected from the bed of the river over the entire length of the
study reach. Sampling sites were located in the flood plains of the channel and were taken
approximately 100 metre apart. Sediment samples were obtained from soil pits excavated
in the channel, with the sediment sample material integrated over the one to two metre

depth of the pit. The locations of the sediment sampling sites were shown in Figure-8.
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Figure-8. Sediment sampling sites
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Sieve analyses of the sediment samples were performed to obtain the sediment gradation
curves shown in Appendix-1. Inspection of the data revealed a consistent trend in sediment
size by reach or with distance along the study reach. Table-11 shows that the variation from
the mean is not significant and D5, which is used extensively in the analysis is 2.53mm.
Therefore, the sediment gradation curves for all samples were averaged together to obtain a

composite reach-averaged curve for the Dudhgar Kee Nadi lease reach.
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Sediment sample gradation data and plots showing the sediment distribution curves for
each reach are provided in Appendix-II. The uniformity coefficient Cu is defined as the
ratio of D¢y by Do. So when Cu is greater than 4 to 6, it is understood as a well graded soil
and when the Cu is less than 4, they are considered to be poorly graded or uniformly
graded. Uniformly graded in the sense, the soils have got identical size of the particles.
Another coefficient to measure gradation is: Cc is equal to (D3o square)/(Dgy into D)
where coefficient of gradation or coefficient of curvature. For the soil to be uniformly
graded the value of coefficient of uniformity Cu has to be less than 4 and Cc should be in
the range of 1 to 3. So higher the value of Cu the larger the range of the particle sizes in the
RBM. So if the Cu value is high it indicates that the RBM mass consists of different ranges

of particle sizes.

Table-11. Sieve analysis results

Sample Dy D3 D5 Dy C, C.
1 0.343 0.599 2.282 3.146 09.17 00.33
2 0.416 1.881 2.394 3.012 07.24 02.82
3 0.427 2.805 2.805 3.304 07.74 03.08
4 0.408 2.014 2.548 3.127 07.67 03.18
5 0.675 2.002 2.285 2.638 03.91 02.25
6 0.404 2.063 2.642 3.148 07.78 03.34
7 0.360 2.060 2.324 3.661 10.16 03.22
8 0.396 2.080 2.384 3.634 09.18 03.01
9 0.341 1.922 2.741 3.231 09.47 03.35
10 0.324 1.320 2.512 2.894 08.93 01.86
11 0.392 2.042 2.645 2.936 07.56 03.59
12 1.105 2.193 2.952 3.362 03.29 01.20
13 0.547 2.097 2.815 3.308 07.23 02.91
14 0.547 1.829 2.348 2.994 05.47 02.04
15 0.453 2.031 2.345 2.804 06.19 03.25

4.2 River bed elevation divided into vertical sections for measurement of
replenishment

Forty six cross-sections on a spacing of 25 metres were surveyed using a Total Station and
river bed profiles plotted (Annexure-II) and four benchmarks were established in the lease

area (Photoplate-1).
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The objective of the survey is to observe the difference in elevation post-monsoon, 2018

and quantify the actual sand deposition taking place.

Figure-9. Location of section lines in the in the river
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Photoplate-1. Survey using TS in the river channel

4.3 Sediment Transport Analysis

The sediment transport analysis is based on three different steps with various equations
pertaining to stream process, one dealing with critical dimensionless shear, another on

relative roughness and boundary resistance and the last on bed load equations.
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4.3.1 Flow Resistance from Relative Roughness

Colebrook-White equation, of which a number of variations exist, has the general form
U/U* = A log(B*relative roughness)
Resistance Factor = velocity /shear velocity = U/U*
Where:
U = velocity
U* = shear velocity
Value varies from about 2 for rough streambeds to 16 for smooth.
U/U* is related to common resistance equations as follows:
Manning's roughness coefficient (n):
U/U* = R(16/005)

D'Arcy-Weisbach friction factor (f):

U/U* = 8/f)°

Because the Colebrook-White equation is a function of measurable values; depth and
particle size, other roughness coefficients can be made functions of depth and particle size
in generally straight uniform gravel-bed streams where resistance is dominated by

boundary roughness

4.3.2 Shield's Threshold of Motion Equation.

Ds=t/ ((ps - p) g 0.06)(304.8)
Ds=diameter sediment partide (mm)

t=shear stress=(pg)(depth)(slope) (bAt?) (N/m?)
ps=density of sediment (5.15 slugs/ft®) or (2560 kg/m®)

p=density of water (1.94 slugs/ft®) (1000 kg/m?)
g=gravitational acceleration (32.2 ft/sz) (9.81 m/s2)
0.06 = Shield's parametertypically in the range of 0.04 to 0.07

Conversion Constant 304.8 mm/ft or 1000 mm/m
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In gravel-bed streams at bankfull flow the particle at the threshold of motion is often near in size to

the D5, of mobile bed surface material.

4.3.3 Bedload Sediment Rate

Three common bed load equations are Ackers and White, Meyer-Peter-Muller and
Einstein. Many more equations exist, some of which are more appropriate for different
conditions. The most appropriate for ephemeral streams applicable to this study is the
Ackers and White equation, although calculations have been done for all three. Out of the 3
methods considered, the Ackers and White equation give the reliable value for bed load

sediment rate calculation for ephemeral stream of Haryana.

4.4 Results

The sediment transport analysis was performed using “Sediment Equations, version 4.0
software developed by Department of Natural Resources, Ohio University, USA.

The parameters used with units and analysis results (Tables-12 to 14) are presented
below:

Table-12. Analysis result using Threshold of Motion

metric units

Depth d 045 m
Slope S 0.0052 [ m/m
Diameter sediment ds 0.00253 [ m
Gravitational acceleration g 9.81 | m/sec”
Density fluid P 1000 | kg/m?®
Density sediment Ps 2650 | kg/m’
Specific w eight of water y 9810 [ N'm’

1000 | kgy/m®
Shear stress T 23.0 | N'm*

2.3 | kgy/m"

Shields parameter Teo 0.561 | dimensionless
Particle at threshold of motion D., 0.02| m
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Table-13. Analysis result for Bedload per unit channel width

me tricunits
Depth d 045 [m
Slope S 0.0052 [ m/m
Diameter sediment o R 0.00253 | m
Gravitational acceleration g 9.81 m/sec”
Density fluid P 1000 | kg/m’
Density sediment s 2650 | kg/m’
Relative density S 2.65 | dimensionless
Shear stress T 23.0 |Nnt
Dimensionless parameter ¥ 1.78

Bed-load transport (Meyer- Peter) d 2.944
Qs 0.0015 | nt/s

Bed-load transport ( Einstein,,) P 1.070

Os 0.00055 | m‘/s
Bed-load transport ( Einsteinsg) d 3.647

gs | 0.00187 [ m*/s
Ackers and White n 0.019

u 223 | m/s

a, | 0.00057 | nv/s

Therefore, based on the Ackers and White analysis, the bed load transport for the studied
river Dudhgar Kee Nadi reach taking average width as 310 metres is 15,267 m3/day or
13,74,030 m3/year taking 90 days as active river flow.

Table-14. Analysis result using Resistance Manning's and D'Arcy-Weisbach e quations

Resistance Manning's and D'Arcy-Weisbach me tricunits
Depth d 0.45 m
Slope S 0.0052 [ mVm
Diameter sediment ds 0.00253 [ m

Max depth Omax 3 m
Gravitational acceleration g 9.81 m/sec”
Resistance factor =sqrt(8//

Colebrook-White Eq (Hey 1979) for Dg, u/u* 17.3

Leopold, Wolman & Miller (1964) for Dg, u/u* 16.2

Griffiths (1981) for Ds u/u* 14.7
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Manning's roughness coefficient (n):

Colebrook-White Eq (Hey 1979) for Dg, n 0.0161

Leopold, Wolman & Miller (1964) for Dg, 0.0172

Griffiths (1981) for Ds, 0.0189

D'Arcy-Weisbach friction factor:

Colebrook-White Eq (Hey 1979) for Dg, f 0.0267

Leopold, Wolman & Miller (1964) for Dg, f 0.0304

Griffiths (1981) for Ds, f 0.0368

5.0

CONCLUSION & RECOMMENDATIONS

5.1

Conclusion on Estimation of S and Replenishment

The annual Bajri/ sand replenishment in mine lease area has been calculated using the

Ackers and White equation. It is found that the annual replenishment rate 1.10 million m’

(Table-15) for the studied reach of river Dudhgar Kee Nadi. It may be mentioned that

occurrence of rain/flood in this region is erratic.

Thus the sand replenishment is 116% (Table-16) of the targeted production as given in the

mining plan by the lease holder.

Table-15. Estimation of sand replenishment using the Ackers and White analysis :

Lease Estimated Sediment Sediment Annual Estimated
Area (in [ Bed Load Load Load Re plenishment Annual
Ha) (Tonnes/day) | Deposition | Deposition (in Tonnes) Replenishment
per day per month (in million
(in Tonnes) | (in Tonnes) m?’)*
45.00 30,533.76 24,427.01 |7,32,810.24 | 21,98,430.72 1.10

*Specific gravity of sand = 2 tonne per m’
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Table-16. S tatus of Sand Replenishment vis-a-vis annual planned production

*Estimates Reserve | *Annual average Estimated Replenishment
(in million m3) Production Annual Status vis-a-vis
Capacity envisaged | replenishment | planned production
(as per mining !)lan (in million m3)
in million m™)
Replenishmentis
9.50 0.95 1.10 more than planned
annual production

* As per Mining Plan approved by Department of Mines and Geology, Government of Haryana

5.2

Recommendation

The hydrology and sediment transport of sub-tropical to temperate region ephemeral

channels cannot be reliably predicted by extrapolation of humid region hydrology. The

estimation of sand replenishment is based on empirical and analytical approaches to the

problem as discussed in Chapter 4 which can be approved for targeted production of 0.95

MCM Aear as the estimated annual replenishment of 1.10 MCM is relatively higher. The

authentic replenishment can only be established in the post-monsoon period of 2018 after

actual verification of the ‘replenishment pits’ and river ‘cross sections’ (difference in

elevation) already established in the field.

Dr. M eetaKhilnani

Mo

(Dr. M eetaKhilnani)
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