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PREFACE

In Compliance to the Notification Issued by the Ministry of Environment, Forest and Climate
change, Government of India dated 15.01.2016 & 25.07.2018, the preparation of District Survey
Report of river bed mining and other minor minerals is in accordance with appendix X of the
notification. It is also mentioned here that the procedure of preparation of District Survey Report is as
per notification. Every efforts have been made to cover sand mining locations, areas & overview of
mining activity in the district with all its relevant features pertaining to geology & mineral wealth in
replenish able and non-replenish able areas of rivers, stream and other sand sources. This report will
be a model and guiding document which is a compendium of available mineral resources,
geographical set up, environmental and ecological set up of the district and is based on data of
various departments, published reports, and websites. The data may vary due to flood, heavy rains
and other natural calamities. Therefore, it is recommended that competent authority may take into
consideration all its relevant aspects / data while scrutinizing and recommending the application for
prior environmental clearance to the concerned authority/ project proponent.
Date : District Collector, Sangli
Place: Sangli
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GUIDELINES FOR MINING OF MINOR MINERALS
The mining operations for minor minerals were carried out in unscientific manner in Maharashtra
since there were no guidelines for extraction of minor mineral.
Identifying this fact In exercise of powers conferred by Section 15 of Mines & Minerals (Development
& Regulation) Act, 1957 (67 of 1957) and of all other powers enabling it in that behalf, the Revenue &
Forest Department, Government of Maharashtra framed the Maharashtra Minor Mineral Extraction
(Development and Regulation) Rules, 2013.
Since Prior Environmental Clearance has now become mandatory for mining of minor minerals
irrespective of the area of mining lease after the matter of Deepak Kumar etc. Vs. State of Haryana
and Others as per Hon’ble Supreme Court dated 27th February, 2012 in I.A. No.12-13 of 2011 in
Special Leave Petition (C) No.19628-19629 of 2009, Ministry of Environment, Forest & Climate
Change (MoEF& CC) had issued Office Memorandum No. L-llOll/47/2011-IA.II (M) dated 18th May
2012; henceforth as per this O.M. all mining projects of minor minerals would require prior
environmental clearance irrespective of the lease area.
Mining projects with Lease area less than 5 hector are categorized as category 'B2' and projects with
lease area 5 hector and above and less than 50 hector are categorized as category 'B' whereas
projects with lease area of 50 ha and above are categorized as category 'A'.
Policy on Environmental Clearance for mining leases in cluster for minor minerals in the matter of
sand mining was directed by the Hon’ble National Green Tribunal (NGT); vide its order dated 13th
January, 2015 and also S.O.3977 (E) notification dated 14th Aug 2018 by Ministry of Environment,
Forest and Climate Change.
The Central Government had constituted the District Level Environment Impact Assessment
Authority (D.E.I.A.A.), for grant of Environmental Clearance for Category ‟B2‟ Projects for mining of
minor minerals, for all the districts in the country as per the latest amendment S.O. 141
(E) & S.O.190(E) dated 15th January, 2016 & 20th January, 2016 in exercise of the powers conferred
by sub-section (3) of Section 3 of the Environment (Protection) Act, 1986 (29 of 1986) and in
pursuance of the notification of the Government of India in the erstwhile Ministry of Environment and
Forest number S.O. 1533 (E), dated the 14th September.
Direction for preparation of District Survey Report for Sand Mining or River Bed Mining of other Minor
Minerals was made in the Notification dated 15th January 2016 and its amendments dated 25th July
2018 by MoEF&CC along with detailed procedure & format for preparation of District Survey Report.
To make certain identification of areas of aggradations or depositions where mining can be allowed
and identifying areas of erosion rate of replenishment and allowing time for replenishment after
mining in that area is the foremost objective of the preparation of District Survey Report.
Part I
District Survey Report of Sangli district for Sand Mining or River Bed Mining
Prepared under





MoEF&CC, GoI notification S.O. 141(E) dated 15.1.2016
Sustainable Sand Mining Guidelines
MoEF&CC, GoI notification S.O. 3611(E) dated 25.07.2018
Enforcement and Monitoring Guidelines for Sand Mining 2020
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PART I: DISTRICT SURVEY REPORT FOR SAND MINING OR RIVER BED MINING
1. INTRODUCTION
Hon'ble Supreme Court of India dated 27thFebruary, 2012 in I.A. No.12-13 of 2011 in Special
Leave Petition (C) No.19628-19629 of 2009, in the matter of Deepak Kumar etc. Vs. State of
Haryana and Others etc., prior environmental clearance has made mandatory for mining of minor
minerals irrespective of the area of mining lease. Accordingly, Ministry of Environment, Forest &
Climate Change (MoEF& CC) had issued Office Memorandum No. LllOll/47/2011-IA.II(M) dated
18th May 2013. As per this O.M. all mining projects of minor minerals would henceforth require
prior Environmental Clearance irrespective of the lease area.
The stone quarry and sand quarrying projects need environmental clearance as per the MoEF
guidelines and such pg. 47 projects are treated as Category ‘B' even if the lease area is less than
5 Ha. Subsequently, various amendments were made as regards to obtain environmental
clearance of the minor minerals.
The Hon'ble National Green Tribunal, vide its order dated the 13thJanuary, 2015 in the matter
regarding sand mining has directed for making a policy on environmental clearance for mining
leases in cluster for minor minerals.
As per the latest amendment S.O. 141 (E) & S.O.190(E) dated 15th January 2016 & 20thJanuary in
exercise of the powers conferred by sub-section (3) of Section 3 of the Environment (Protection)
Act, 1986 (29 of 1986) and in pursuance of notification of Ministry of Environment and Forest
number S.O. 1533 (E), dated the 14thSeptember, 2006 the Central Government had constituted
the District Level Environment Impact Assessment Authority (DEIAA), for grant of Environmental
Clearance for Category ‘B2' Projects for mining of minor minerals, for all the districts in the
country. But later on Hon. NGT, vide its order dated 13th Sept.2018, stated that for 0-5 Ha areas
also recommendation of grant EC by SEIAA instead of DEAC/DEIAA.
The MoEF&CC in its Notification dated 15thJanuary 2016 has prescribed Preparation of District
Survey Report for Sand Mining or River Bed Mining and Mining of other Minor Minerals. A detailed
procedure and format for preparation of District Survey Report is provided in the said Notification.
Further the procedure for preparation of DSR and format is amended vide MoEF&CC Notification
S.O. 3611(E) dated 25.07.2018. The DSR is defined at “Appendix -X (See Paragraph 7(iii)(a)" of
the notification S.O.141(E)dated 15.01.2016 and S.O. 3611(E) dated 25.07.2018.
2. OVERVIEW OF MINING ACTIVITY IN THE DISTRICT
Mainly two types of minor minerals constituents such as sand and stone are required for any type
of construction apart from other material like cement and steel. In earlier times, the houses /
buildings were constructed in form of small dwellings with walls made up of mud plaster, stone
and interlocking provided with wooden frames and there were negligible commercial as well as
developmental activities resulting in less demand of building material. However, with the passage
of time, new vistas of developmental activities were started. The quantity of minor minerals
consumption in a particular area is a thermometer to assess the development of the area. Thus
with the pace of development activities, the consumption of minor minerals also increased. As
such the demand of minor minerals in the district has started an increasing trend. In order to meet
the requirement of raw material for construction, the extraction of sand is being carried out
exclusively from the river beds. In Sangli district, the demand of sand (river borne collection) and
of bajri/grit (river borne collection or through manufactured grit by stone crushers) is mainly met by
the supply from Krishna, Maan, Nandri, Bor and Agradi River river bed.
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2.1 Main Objective s of Sustainable Sand Mining:

 To ensure that sand and gravel mining is done in environmentally sustainable and socially
responsible manner.

 To ensure availability of adequate quantity of aggregate in sustainable manner.
 To improve the effectiveness of monitoring of mining and transportation of mined out material.
 Ensure conservation of the river equilibrium and its natural environment by protection and
restoration of the ecological system.

 Avoid aggradations at the downstream reach especially those with hydraulic structures such
as jetties, water intakes etc.

 Ensure that the rivers are protected from bank and bed erosion beyond its stable profile.
 No obstruction to the river flow, water transport and restoring the riparian rights and in stream
habitats.

 Avoid pollution of river water leading to water quality deterioration. To prevent depletion of
ground water reserves due to excessive draining out of ground water.

 To prevent ground water pollution by prohibiting sand mining on fissures where it works as
filter prior to ground water recharge.

 To maintain the river equilibrium with the application of sediment transport principles in
determining the locations, period and quantity to be extracted.

 Streamlining and simplifying the process for grant of environmental clearance (EC) for
sustainable mining.
13 location of sand Ghats over Maan,Nandri,Bor and Agradi River where sand deposition took
place from replenishment. (Source info District Mining Office, Sangli).
3. LIST OF MINING LEASES IN THE DISTRICT:
In Sangli District, Sand Mining/ Sand auction is held according to Sand auction policy dated 12 th
March, 2013 which is amended by new Sand auction Policy dated 03rd January, 2018 of the
Revenue and Forest Department of Maharashtra State. According to the guidelines in the above
policies, sand spots are decided and the Environmental Clearance has been issued to below
listed sand spots from year 2020-21.
Sand mining leases for the year 2020-21
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4. DETAILS OF ROYALTY OR REVENUE RECEIVED IN LAST THREE YEAR
Sr. No
1
1
2
3
4

Year
2
2017-2018
2018-2019
2019-2020
F.Y 2020-2021 (30 June)

Target
3
7400
6000
6000
9000

Achieved
4
3855
6109.78
5575.00
1095.00

Percent %
5
55.08
101.83
95.55
12.07

5. DETAILS OF PRODUCTION OF SAND OR BAJRI OR MINOR MINERAL IN LAST THREE
YEARS
Financial
Year
F.Y. 2017-18
F.Y. 2018-19
F.Y 2019-20

Scooping of River Bed
Sand in Brass
0
0
0

Scooping of River
Bed Sand in Cum.
0
0
0

Scooping Of River
Bed Sand in Tonnes
0
0
0

6.0 Recommendation of Enforcement & Monitoring Guidelines for Sand Mining by
MoEF&CC- 2020:
As per Enforcement & Monitoring guidelines for sustainable sand mining 2020, out of the 100%
sand Ghat area 75% should be mine able area and remaining 25% should be left for
replenishment. Under this guideline, we have prepared the all sand ghat.
6.1 INTRODUCTION:
The Ministry of Environment Forest & Climate Change formulated the Sustainable Sand
Management Guidelines 2016, which focuses on the Management of Sand Mining in the
Country. But in the recent past, it has been observed that apart from management and
systematic mining practices there is an urgent need to have a guideline for effective
enforcement of regulatory provision and their monitoring.
Section 23 C of MMDR, Act 1957 empowered the State Government to make rules for
preventing illegal mining, transportation and storage of minerals. But in the recent past, it has
been observed that there was large number of illegal mining cases in the Country and in some
cases, many of the officers lost their lives while executing their duties for curbing illegal mining
incidence. The illegal and uncontrolled illegal mining leads to loss of revenue to the State and
degradation of the environment.
India is developing at a faster pace and much technological advancement has already been
taken place in the surveillance and remote monitoring in the field of mining. Thus, it is prudent to
utilize the technological advancement for the effective monitoring of the mining activities
particularly sand mining in the country.
Use of latest remote surveillance and IT services helps in effective monitoring of the sand
mining activity in-country and also assist the government in controlling the illegal mining activity
in the country. Thus, there is a need for an effective policy for monitoring of sand mining in the
Country which can be enforced on the ground. These guidelines focus on the effective
monitoring of the sand mining since from the identification of sand mineral sources to its
dispatch and end-use by consumers and the general public. Further, the effective monitoring
and enforcement require efforts from not only Government agencies but also by consumers and
the general public.
It is the responsibility of every citizen of India to protect the environment and effective monitoring
can only be possible when all the stakeholders’ viz. Central Government, State Government,
Leaseholders/Mine Owners, Distributors, Dealers, Transporters and Consumers (bulk & retail)
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will contribute towards sustainable mining, and comply with all the statutory provisions. It is felt
necessary to identify the minimum requirements across all geographical regions to have a
uniform protocol for monitoring and enforcement of regulatory provision prescribed for
sustainable sand and gravel mining.
This document will serve as a guideline for collection of critical information for enforcement of
the regulatory provision(s) and also highlights the essential infrastructural requirements
necessary for effective monitoring for Sustainable Sand Mining.
The document is prepared in consideration of various orders/directions issued by Hon’ble NGT
in matters pertaining to illegal sand mining and also based on the reports submitted by expert
committees and investigation teams.
Further, this document is supplemental to the existing “Sustainable Sand Mining Management
Guideline 2016” (SSMG-2016), and these two guidelines viz. “Enforcement & Monitoring
Guidelines for Sand Mining” (EMGSM-2020) and SSMG-2016 shall be read and implemented in
sync with each other. In case, any ambiguity or variation between the provisions of both these
document arises, the provision made in “Enforcement & Monitoring Guidelines for Sand Mining2020 “shall prevail.
6.2 OBJECTIVE OF GUIDELINES:

 Identification and Quantification of Mineral Resource and its optimal utilization.
 To regulate the Sand & Gravel Mining in the Country since its identification to its final enduse by the consumers and the general public.

 Use of IT-enabled services & latest technologies for surveillance of the sand mining at
each step.

 Reduction in demand & supply gaps.
 Setting up the procedure for replenishment study of Sand.
 Post Environmental Clearance Monitoring.
 Procedure for Environmental Audit.
 To control the instance of illegal mining.
6.3 REQUIREMENTS FOR MONITORING & ENFOCEMENT:
Sustainable Sand Mining Management Guidelines (SSMMG) 2016 and past experience
suggest that the sources of sand in India are through

a. River (riverbed and flood plain),
b. Lakes and reservoirs,
c. Agricultural fields,
d. Coastal / marine sand,
e. Palaeo-channels and
f. Manufactured Sand (M-Sand).
The SSMMG-2016 highlights the identification of the sand mining sources, replenishment of the
River Bed Material (Sand, Boulder, Gravel, and Cobble etc.), preparation of Districts Survey
Report, and Standard Environmental Conditions suitable for sand mining projects.
The necessary requirements to comply with the direction of Hon’ble NGT and to facilitate
effective monitoring and enforcement of regulatory provision for sand mining in the country are
11

as follows:
I.

Identification of sand mining sources, its quantification and feasibility for mining considering
various environmental (proximity of protected area, wetlands, creeks, forest etc.) and other
factors such as important structures, places of archaeological importance, habitation,
prohibited area etc.

II.

The mining lease auctioned by State government as per their Minor Mineral Concession
Rules are granted of Letter of Intent (LoI), but it has been observed that many of the sites
are not suitable w.r.t environmental aspects. In most of the cases, the unplanned grant of
mining lease leads to formation of cluster and/or contiguous cluster of small mining leases
which sometimes is difficult to regulate and monitor. In order to address such issues, more
emphasis is required on the preparation of District Survey Report and its format for reporting,

III.

Mining Plan is an important document to assist the mine owner to operate the mine in a
scientific manner. States have their own format for preparation of mining plan and it is
observed that recording of the initial level of mining lease at shorter interval say 25m X 25 m
grid interval is not present.

IV.

There is no practice for regular replenishment study to ascertain the rate of depositing, plan
and section needs to be prepared based on the restrictions provided in letter of intent and
provisions of Sustainable Sand Mining Management Guidelines 2016.

V.

Environmental Clearance is a process wherein the regulatory authorities after considering
the potential environment impact of mining clearance is granted with a set of specific &
standard conditions to carry out mining operations, but often it is observed that letter of intent
is granted for a location which has less potential for mining and not feasible for
environment-friendly mining. This leads to an unnecessary financial burden on the mine
owners and litigations. Thus, Loin should be preferably granted for those locations, which
have the least possibility of an impact on the environment and nearby habitation.

VI.

It is the responsibility of the mine owner to obtain all the statutory clearance and comply
with the conditions stipulated in the clearance letter. Mining should be carried out within the
mining lease area as per approved mining plan or mining plan concurred by other
regulatory authorities.

VII.

Mining operation also involves transportation of mineral from the mining area to end-user
and its necessary that movement of the mineral needs to be monitored.
The State Government already have power under section 23c of MMDR, Act 1957 to make
rules for preventing illegal mining, transportation and storage of minerals. However, there
are instances of illegal mining, which shows that there is a need for strengthening the
system of mineral dispatch and its monitoring. This document provides good practices
already under implementation by various states for regulating the mineral sale, dispatch,
storage, transportation and use.

VIII.

The river reaches with sand provide the resource and thus it is necessary to ascertain the
rate of replenishment of the mineral. Regular replenishment study needs to be carried out
to keep a balance between deposition and extraction. This document provides the
procedure to be followed for conducting replenishment study.

IX.

Even after all the regulatory procedure and policy being in place, there are instances where
illegal mining is taking place. There is a need for regular surveillance of the sand mining
reaches. The monitoring agencies can monitor the sites remotely by using Unmanned
Artificial Vehicles (UAVs)/Drone, which is now a viable option. The drone can also be used
for reserves estimation, quantity estimation, land use monitoring. This document highlights
possible use of IT/Satellite/Drone technology for effective monitoring of sand mining.
12

6.3.1

Identification of possible sand mining sources and preparation of District Survey
Report (DSR):

Preparation of District Survey Report:
“Sustainable Sand Mining Guidelines, 2016” issued by MoEF&CC requires preparation of
District Survey Report (DSR), which is an important initial step before grant of mining lease/LoI.
The guidelines emphasize detailed procedure to be followed for the purpose of identification of
areas of aggradation/ deposition where mining can be allowed and identification of areas of
erosion and proximity to infrastructural structures and installation where mining should be
prohibited.
Calculation of annual rate of replenishment, allowing time for replenishment after mining,
identification of ways of scientific and systematic mining; identifying measures for protection of
environment and ecology and determining measures for protection of bank erosion, benchmark
(BM) with respect to mean Sea Level (MSL) should be made essential in mining channel
reaches (MCR) below which no mining shall be allowed.
Therefore, preparation of District Survey Report is a very important step and sustainable sand
mining in any part of the country will depends on the quality of District Survey Report.
Considering the importance of district survey report, the Ministry of Environment Forest and
climate change, after consultation with experts dealing with mining-related matters, formulated
the following guidelines for the preparation of comprehensive District Survey Report for sand
mining.

a) District Survey Report for sand mining shall be prepared before the auction/e-auction/grant
of the mining lease/Letter of Intent (LoI) by Mining department or department dealing the
mining activity in respective states.
b) The first step is to develop the inventory of the River Bed Material and Other sand sources in
the District. In order to make the inventory of River Bed Material, a detailed survey of the
district needs to be carried out, to identify the source of River Bed Material and alternative
source of sand (M- Sand). The source will include rivers, de-siltation of reservoir/dams, Patta
lands/Khatedari Land, M- sand etc.
The revenue department of Kerala already conducted river mapping and sand auditing of
around 20 rivers of Kerala which is a good example wherein the profile of rivers was created at
regular intervals and aggradation/deposition was identified along with water level. In the same
study, benchmarks were also created at a prominent location at regular interval for future
surveying. Such study helps the mining departments to identify the source of sand.
Thus, it is proposed that for preparation of district survey report, the auditing of rivers needs to
be carried out. There is already a provision under MMDR Act 2015 for National Mineral
Exploration Trust (MET) wherein a 2% of royalty amount to be deposited in the trust. This fund is
used for mineral exploration in the country. The Sand Auditing is also a sort of identification of
mineral and State Government may request Central Govt. for proving funds for river auditing.
The Central Govt. (Ministry of Mines) may also explore the possibilities for providing the funds
for river auditing. The other option is that State Govt. may conduct such studies by its own fund
and the same may be recovered from the leaseholders to whom the mining lease will be
allocated.

c) District Survey Report is to be prepared in such a way that it not only identifies the mineralbearing area but also define the mining and no mining zones considering various
environmental and social factors.
d) Identification of the source of Sand & M-Sand. The sources may be from Rivers, Lakes,
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Ponds, Dams, De-silting locations, Patta land/Khtedari lands. The details in case of Rivers
such as [name, length of river, type (Perennial or Non-Perennial ), Villages, Tehsil, District],
in case of Lakes, Ponds, Dams, De-silting locations [Name, owned/maintained by (State
Govt./PSU), area, Villages, Tehsil, District] in case of Patta land/Khtedari lands [ Owner
Name, Sy No, Area, Agricultural/Non-Agricultural, Villages, Tehsil, District], in case of MSand Plant [Owner Name, Sy No, Area, Quantity/Annum, Villages, Tehsil, District.

e) Defining the sources of Sand/M-Sand in the district is the next step for identification of the
potential area of deposition/aggradation wherein mining lease could be granted. Detailed
survey needs to be carried out for quantification of minerals. The purpose of mining in the
river bed is for channelization of rivers so as to avoid the possibility of flooding and to
maintain the flow of the rivers. For this, the entire river stretch needs to be surveyed and
original ground level (OGL) to be recorded and area of aggradation/deposition needs to be
ascertained by comparing the level difference between the outside riverbed OGL and water
level. Once the area of aggradation/deposition are identified, then the quantity of River Bed
Material available needs to be calculated. The next step is channelization of the river bed
and for this central ¾th part of the river, width needs to be identified on a map. Out of the
¾th part area, where there is a deposition/aggradation of the material needs to be identified.
The remaining ¼th area needs to be kept as no mining zone for the protection of banks.
The specific gravity of the material also needs to be ascertained by analyzing the sample
from a NABL accredited lab. Thus, the quantity of material available in metric ton needs to
be calculated for mining and no mining zone.
Note: As physical survey with conventional method is time-consuming, use of unmanned aerial
vehicle (UAV) may be explored to carry out the survey and finalizing the original ground
level and for developing a 3D model of the area.

f) The permanent boundary pillars need to be erected after identification of an area of
aggradation and deposition outside the bank of the river at a safe location for future
surveying. The distance between boundary pillars on each side of the bank shall not be
more than 100 meters.
g) Identifying the mining and no mining zone shall follow with defining the area of sensitivity by
ascertaining the distance of the mining area from the protected area, forest, bridges,
important structures, habitation etc. and based on the sensitivity the area needs to be
defined in sensitive and non-sensitive area.
h) Demand and supply of the Riverbed Material through market survey needs to be carried out.
In addition to this future demand for the next 5 years also needs to be considered.
i)

It is suggested that as far as possible the sensitive areas should be avoided for mining,
unless local safety condition arises. Such deviation shall be temporary & shall not be a
permanent feature.

j) The final area selected for the mining should be then divided into mining lease as per the
requirement of State Government. It is suggested the mining lease area should be so
selected as to cover the entire deposition area. Dividing a large area of
deposition/aggradation into smaller mining leases should be avoided as it leads to loss of
mineral and indirectly promote illegal mining.
k) Cluster situation shall be examined. A cluster is formed when one mining lease of
homogenous mineral is within 500 meters of the other mining lease. In order to reduce the
cluster formation mining lease size should be defined in such a way that distance between
any two clusters preferably should not be less than 2.5 Km. Mining lease should be defined
in such a way that the total area of the mining leases in a cluster should not be more than
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10 Ha.

l)

The number of a contiguous cluster needs to be ascertained. Contiguous cluster is formed
when one cluster is at a distance of 2.5 Km from the other cluster.

m) The mining outside the riverbed on Patta land/Khatedari land be granted when there is
possibility of replenishment of material. In case, there is no replenishment then mining lease
shall only be granted when there is no riverbed mining possibility within 5 KM of the Patta
land/Khatedari land. For government projects, mining could be allowed on Patta
land/Khatedari land but the mining should only be done by the Government agency and
material should not be used for sale in the open market. Cluster situation as mentioned in
para k above is also applicable for the mining in Patta land/Khatedari land.
n) The State Government should define the transportation route from the mining lease
considering the maximum production from the mines as at this stage the size of mining
leases, their location, the quantity of mineral that can be mined safely etc. is available with
the State Government. It is suggested that the transportation route should be selected in
such a way that the movement of trucks/tippers/tractors from the villages having habitation
should be avoided. The transportation route so selected should be verified by the State
Government for its carrying capacity.
o) Potential site for mining having its impact on the forest, protected area, habitation, bridges
etc., shall be avoided. For this, a sub-divisional committee may be formed which after the
site visit shall decide its suitability for mining. The list of mining lease after the
recommendation of the Committee needs to be defined in the following format given in as
Annexure-II. The Sub-Divisional Committee after the site visit shall make a recommendation
on the site for its suitability of mining and also records the reason for selecting the mining
lease in the Patta land. The details regarding cluster and contiguous cluster needs to be
provided as in Annexure-III. The details of the transportation need to be provided as in
Annexure IV.
p) Public consultation- The Comments of the various stakeholders may be sought on the list
of mining lease to be auctioned. The State Government shall give an advertisement in the
local and national newspaper for seeking comments of the general public on the list of
mining lease included in the DSR. The DSR should be placed in the public domain for at
least one month from the date of publication of the advertisement for obtaining comments of
the general public. The comments so received shall be placed before the sub-divisional
committee for active consideration. The final list of sand mining areas [leases to be granted
on riverbed & Patta land/Khatedari land, desiltation location (ponds/lakes/dams), M-Sand
Plants (alternate source of sand)] after the public hearing needs to be defined in the final
DSR in the format as per Annexure-V. The details regarding cluster and contiguous cluster
needs to be provided in Annexure-VI. The details of the transportation need to be provided
in Annexure-VII.
7. PROCESS OF DEPOSITION OF SEDIMENTATION IN THE RIVERS OF THE DISTRICT:
Deposition is the opposite
Sediments or material that
rocks, boulders, silt, mud,
sediments. If the force of a
deposits its sediment.

of erosion. Deposition is where a river lays down or drops the
it is carrying. Rivers carries lots of different sediments, including
pebbles and stones. Normally, a river has the power to carry
river drops, the river cannot carry sediment. This is when the river

Constituents of minor mineral The work done by a river consists of the following
1. Erosion
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2. Transport of the material produced by erosion
3. Accumulation (deposition) of the transported material Constituents of minor mineral
The work done by a river consists of the following:
The erosion and transport of material go hand in hand with the deposition of the latter. There is
none a single river that doesn‟t carry fragmental material and deposit it. Even at the early
stages, in the development of a river, when the erosion and transport definitely prevails over
accumulation, the material carried by the river is deposited in some of the sections. During
youthful stage of the river, these deposits are unstable and when the volume of water and
stream velocity increases (during flood), they may start moving again downstream. The load
carried by a stream includes the rock waste supplied to it by rain wash, surface creep, slumping
etc., by tributaries , external agents such as glaciers, wind, together with, acquired by its own
erosion work. The term load doesn’t specifically mean the maximum amount of debris, that a
stream could carry in a given set of conditions, that amount is referred to as the transporting
power or capacity of a river.

The term load is technically defined as the total weight of solid detritus transported in unit time.
The transporting capacity of a stream rises very rapidly as the discharge and the velocity
increases. Experiments show that with debris of mixed shapes and sizes, the maximum load
that can be carried is proportional to something between the third and fourth power of the
velocity. But the fragments of a given shape, the largest size that can be moved (not the actual
mass of mixed debris) is proportional to the sixth power of the velocity, provided of course that
the depth of water is also adequate for the purpose. As the velocity of a river is checked, the bed
load s first to come to rest with continued slackening of the flow; the larger ingredients of the
suspended load are dropped, followed successively by finer and finer particles. When the
stream begins to flow more vigoursly, the finer materials are the first to move again. A river
begins to sort out its load or burden as soon as it receives it. The proportion of fine to coarse
amongst the deposited materials tend on average to increase downstream, but there may be
interruptions of this tendency because of addition of coarse debris from tributaries or from
landslides and steepening of the banks.
Sand is replenishing able. Due to sparse rainfall over the last few years the river flows to an
average height but flows to its maximum height only during and just after monsoon season.
Mining of Building Grade sand from the river bed will not have any impact on the ground water
body in the area. During heavy rains the floodwaters overflow the bank and inundate the field
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sand dry regions. The floods have its own ways of depositing sand not only at the bank but also
on the dry surface region. Added to the deposition of sand on the river basin by stratification
through lateral deposition of sands on the land surface is by Differential Lateral Deposition
(DLD). The later grade is coarse, medium and fine sand to mud and soil beyond. In this soil,
agricultural operation goes on from the bank to the cultivated land surface.
SEDIMENT TRANSPORTATION
Sediment transport is the movement of organic and inorganic particles by water. In general,
greater the flow more sediment that will be conveyed. Water flow can be strong enough to
suspend particles in the water column as they move downstream, or simply push them along the
bottom of a waterway. Transported sediment may include mineral matter, chemicals and
pollutants, and organic material. Another name for sediment transport is sediment load. The
total load includes all particles moving as bed load, suspended load, and wash load.
a. Bed Load

Fig. 1: Bed load particles travel with water flow by sliding or bouncing along the bottom.
Bed load is the portion of sediment transport that rolls, slides or bounces along the bottom of a
waterways. This sediment is not truly suspended, as it sustains intermittent contact with the
streambed, and the movement is neither uniform nor continuous. Bed load occurs when the
force of the water flow is strong enough to overcome the weight and cohesion of the sediment.
While the particles are pushed along, they typically do not move as fast as the water around
them, as the flow rate is not great enough to fully suspend them. Bed load transport can occur
during low flows (smaller particles) or at high flows (for larger particles). Approximately 5-20% of
total sediment transport is bed load. In situations where the flow rate is strong enough, some of
the smaller bed load particles can be pushed up into the water column and become suspended.
b. SUSPENDED LOAD
While there is often overlap, the suspended load and suspended sediment are not the same
thing. Suspended sediment are any particles found in the water column, whether the water is
flowing or not. The suspended load, on the other hand, is the amount of sediment carried
downstream within the water column by the water flow. Suspended loads require moving water,
as the water flow creates small upward currents (turbulence) that keep the particles above the
bed. The size of the particles that can be carried as suspended load is dependent on the flow
rate. Larger particles are more likely to fall through the upward currents to the bottom, unless the
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flow rate increases, increasing the turbulence at the streambed. In addition, suspended
sediment will not necessarily remain suspended if the flow rate slows

Fig. 2: If the water flow is strong enough to pick up sediment particles, they will
become part of the suspended load.
c. WASH LOAD

Fig. 3: The wash load is the portion of sediment that will remain suspended even when
there is no water flow.
The wash load is a subset of the suspended load. This load is comprised of the finest
suspended sediment (typically less than 0.00195 mm in diameter). The wash load is
differentiated from the suspended load because it will not settle to the bottom of a waterway
during a low or no flow period. Instead, these particles remain in permanent suspension as they
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are small enough to bounce off water molecules and stay afloat. However, during flow periods,
the wash load and suspended load are indistinguishable. Turbidity in lakes and slow moving
rivers is typically due the wash load. When the flow rate increases (increasing the suspended
load and overall sediment transport), turbidity also increases. While turbidity cannot be used to
estimate sediment transport, it can approximate suspended sediment concentrations at a
specific location.
The rate of sediment transport typically increases as a power function of flow; that is, a doubling
of flow typically produces more than a doubling in sediment transport and most sediment
transport occurs during floods. The environmental impacts from in-stream mining can be
avoided, if the annual bed load is calculated and aggregate extraction is restricted to that value
or some portion of it. To accurately limit extraction to some portion of bed load, the amount of
sediment that passes the in-stream mining site during a given period of time must be calculated.
There is a large amount of uncertainty in the process of calculating annual rates of bed load
transport. How much coarse material is moved, how long it remains in motion as also how far it
moves depends on the size, shape & packing of the material and the characteristics of the river
flow. Downstream movement commonly occurs as irregular bursts of short-distance movement
separated by longer periods, when the particles remain at rest. Because bed load changes from
hour-to-hour, day-to-day, and year-to-year, estimating annual bed load rates is a dynamic
process involving careful examination. Constant variations in the flow of the river make the
channel floor and riverbanks a dynamic interface, where some materials are being eroded while
others are being deposited. The net balance of this activity, on a short- term basis, is referred to
as scour or fill. On a long-term basis, continued scour results in erosion (degradation), while
continued fill results in deposition (aggradation). A general indicator of the stability of a stream
relates to the amount of vegetation present. Gravel bars that are vegetated or where the gravel
is tightly packed, generally indicate streams, where the gravel supply is in balance. Streams with
excessive gravel generally have gravel bars with little or no vegetation, and are surfaced with
loosely packed gravel.

d. What is Sediment Deposition?
Sediment is necessary to the development of aquatic ecosystems through nutrient
replenishment and the creation of benthic habitat and spawning areas. These benefits occur due
to sediment deposition – when suspended particles settle down to the bottom of a body of water.
This settling often occurs when water flow slows down or stops and heavy particles can no
longer be supported by the bed turbulence. Sediment deposition can be found anywhere in a
water system, from high mountain streams, to rivers, lakes, deltas and floodplains. However, it
should be noted that while sediment is important for aquatic habitat growth, it can cause
environmental issues if the deposition rates are too high, or too low.
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Fig. 4: When the flow rate changes, some sediment can settle out of the water, adding to
point bars, channel bars and beaches
Sediment transportation and Deposition is depends upon various factors like Slope of the Area,
Annual Rainfall, Lithology, flow intensity of River, Geomorphology, Soil, Geology and Land use.
Table no. 1: Shows GSDA observed & recommended depth of sand for mining year 2019-20
Sr.
No.
1
2
3
4
5
6
7
8
9
10
11
12
13

Tahsil

Name of
Sand Ghat

Atpadi
Vithalapur
Kadegaon
Shivani
Jat
Valekhindi
Jat
Singanhalli
Jat
Khandnal
Jat
Muchandi
Jat
Jaliyal khu
Jat
Jaliyal khu
Kavathe
Hingangao
Mahankal
Kavathe
Vithurayachi
Mahankal
Kavathe
Agran
Mahankal
Dhulgao
Tasgaon
Sawalaj
Tasgaon
Anjani

Man River
Nandani
Korada
Korada
Bor
Bor
Bor
Bor

Depth of sand
observed by
GSDA (m)
1.54
0.80
1
0.7
1.8
0.91
0.9
1

GSDA recommended
sand for mining in
(Brass)
5311
534
254
544
494
598
621
690

Agrani

1

989

1

919

1

565

1
1

528
1585

Name of
River

Agrani
Agrani
Agrani
Agrani

From the above data, it shows that thickness of sand allowed for mining in year 2020-21 is
above 2 meters as per sand policy of Maharashtra government dated 3rd September 2019 and
Certified by state government ground water survey and development agency. Replenishment
rate of river sand varies from year to year and affected by various factors like Annual Rainfall,
Lithology, and Flow rate of Water, Geology, and Geomorphology etc.
Physical monitoring requirements of sand and gravel extraction activities should include
surveyed channel cross-sections, longitudinal profiles, bed material measurements, geomorphic
maps, and discharge and sediment transport measurements. The physical data will illustrate bar
replenishment and any changes in channel morphology, bank erosion, or particle size. In
addition to local monitoring for replenishment at specific mining sites, monitoring of the entire
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reach through the river will provide information on the cumulative response of the system to
sand and gravel extraction. For example, it is important for downstream bars and the River to
receive sufficient sand and gravel to maintain its structure and function. Because the elevation
of the bed of the channel is variable from year to year, a reach-based approach to monitoring
will provide a larger context for site-specific changes. If long-term monitoring data show that
there is a reach- scale trend of bed lowering, the extraction could be limited.
7.2 Cross-sections Surveyed channel
Cross-sections should be located at permanently monument sites upstream, downstream and
within the extraction area. Cross-sections intended to show reach scale changes should be
consistently located over geomorphic features such as at the head of riffles, across the deepest
part of pools, or across particular types of channel bars. Cross- section spacing should be close
enough to define the morphology of the river channel. Cross-section data should be surveyed in
March or April to evaluate changes that may occur during the flooding season. Cross-section
data should be collected over the reach to the River, and locally upstream, downstream, and
within each mining site.
However, Replenishment study of sand in Tapi River could not be done by physical method
because of limited data for the mentioned sand ghats, cross section has been attached in
Annexure-1.
River replenishment study:
Replenishment Rate is the rate at which Sand is transported into the river channel, which is
under examination or subjected to sand extraction. This volume is often considered as
sustainable yield of that river. Estimation of Sand discharge through stream bed and its
residence period (temporary deposition) is one of the most difficult task in sediment budgeting
as it requires sophisticated instruments and establishment of many gauging stations. It is
axiomatic that during high flow period, Sand which is otherwise moved by siltation (i.e., partially
suspension and partially bed load) will completely be in suspension in the overlying waters. The
best way for sediment discharge computation is to collect and analyze water samples from a
river reach where the entire particles come into suspension. It can be assumed that the Sand
and other coarser sediments in suspension would be deposited mainly in the river segment. The
replenishment rate approach has the virtue of scaling extraction to the river load in a general
way, but bed load transport can be notoriously variable from year to year. Thus, this approach is
probably better if permitted extraction rates are based on new deposition that year rather than
on long‐term average bed load yields. The mined reach is the "upstream" sediment source for
downstream reaches, so mining at the replenishment rate could be expected to produce hungry
water conditions downstream. Sediment yield estimation is an important parameter in the
evaluation of the sediment effects on the projects and activities occurring due to land use.
Estimation of annual sediment yield produced from a single rainfall event requires applying
many approaches to get acceptable and valid results. These approaches were classified as a
single event approach and an average annual approach, knowing that the most project designs
require quantitative estimation of the transported sediment volumes resulting from a single
rainfall event.
There are many sediment transport equations which are suitable for use in the prediction of the
rate of replenishment of river. Some of the famous sediment equations are
A. Modified universal soil loss equation (MUSLE)
B. Dandy- Bolton Equation
A. MODIFIED UNIVERSAL SOIL LOSS EQUATION (MUSLE)Modified Universal Soil Loss Equation (MUSLE) developed by Williams and Berndt (1977) – it
includes only one type of sediment yield (sheet and rill Erosion). Dandy ‐ Bolton formula is often
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used to calculate the sedimentation yield. The formula uses catchment area and mean annual
runoff as key determinants to give a yield value. It does not differentiate in basin wide smaller
streams and their characteristics. Dandy and Bolton equation calculates all types of sediment
yield i.e. sheet and rill Erosion, gully Erosion, channel Bed and bank erosion and mass
movement etc.
Y=11.8*(Q*qP).56 *K*Ls*C*P
Where, Y = sediment yield of stream (t/yr/km2),
Q = average annual runoff (m 3),
K = soil erodibility factor = 0.1,
qP = Highest discharge recorded (m 3/s),
Ls = gradient/slope length,
C = cover management factor = 0.1043,
P = erosion control practice = 1.
B. DANDY- BOLTON EQUATIONDandy Bolton formula is often used to calculate the sedimentation yield. But use of these
equations to predict sediment yield for a specific location would be unwise because of the wide
variability caused by local factors not considered in the equations development. However, they
may provide a quick, rough approximation of mean sediment yields on a regional basis for
preliminary watershed planning. Computed sediment yields normally would be low for highly
erosive areas and high for well stabilized drainage basins with high plant density because the
equations are derived from average values. The equations express the general relationships
between sediment yield, runoff, and drainage area. Many variables influence sediment yield
from a drainage basin. They include climate, drainage area, soils, geology, topography,
vegetation and land use. The effect of any of these variables may vary greatly from one
geographic location to another, and the relative importance of controlling factors often varies
within a given land resource area. Studies revealed that sediment yield per unit area generally
decreases as drainage area increases. As drainage area increases, average land slopes
usually decrease; and there is less probability of an intense rainstorm over the entire basin.
Both phenomena tend to decrease sediment yield per unit area. In arid regions, sparse
precipitation and low run‐off are the limiting factors. As precipitation increases, density of
vegetation also increases, resulting in less erosion. In areas with adequate and evenly
distributed precipitation, vegetation thus becomes the limiting factor. The accuracy of the
sedimentation surveys varied, ranging from reconnaissance type measurements of sediment
deposits to detailed surveys consisting of closely spaced cross‐sections or contours. Runoff
data are translated to inches per year per unit area and sediment deposition data to tons per
year per square mile of net drainage area. Net drainage area is defined as the sediment‐
contributing area and normally excluded areas above upstream reservoirs or other structures
that were effective sediment traps. Actual sediment yields undoubtedly were slightly higher
because most reservoirs do not trap inflowing sediment. Sediment Yield vs. Drainage
Area: ‐ On the average, sediment yield is inversely proportional to the 0.16 power of drainage
area between 1 and 30,000 square miles. Sediment Yield vs. Runoff: ‐ Sediment yield
increased sharply to about 1,860 tons per square mile per year as run‐off increased from 0 to
about 2 inches. As runoff increased from 2 to about 50 inches, sediment yield decreased
exponentially. Because sediment yield must approach zero as runoff approaches zero, a curve
through the plotted points must begin at the origin. The abrupt change in slope of a curve
through the data points at Q equals 2 inches precluded the development of a continuous
function that would adequately define this relationship. Thus, there are two equations derived for
when Q was less than 2 inches and when Q was greater than 2 inches.
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7.3 Replenishment of sand ghat by Dendy-Bolton formula:
Many variables influence sediment yield from a drainage basin. They include climate, drainage
area, soil, geology, topography, vegetation and land use. The effect of any of these variables
may vary greatly from one geographic location to another, and the relative importance of
controlling factors often varies within a given land resource area.
The equations express the general relationships between sediment yield runoff and drainage
area. They may provide a quick rough approximation of mean sediment yields on a regional
basis for preliminary watershed planning. Because Dandy & Bolton have derived the equation
from average values computed sediment yields normally would be low for highly erosive area
and high for well stabilized drainage basins with high plant density.
Sediment yield of a sediment basin has direct impact of local terrain, climate, vegetation, soild,
agricultural practices & land use pattern of catchment area of sediment basin aforesaid factors
varies from basin to basin therefore, Dandy & Bolton has category stated that use of the
equation to predict sediment yield for a specific location would be unwise because of the wide
variability caused by local factors not considered in the equation development. Actual sediment
yield form individual drainage basins may vary 10-fold or even 100-fold from computed yields.

Fig.5: Source - Calculation of sediment yield by the Dendy - Bolton Formula
Bed load Sediment Rate
Three common bed load equations are Ackers and White, Meyer-Peter and Einstein. Many
more equations exist, some of which are more appropriate for different conditions. The most
appropriate for non-perenial streams applicable to this study is the Meyer-Peter equation,
although calculations have been done for all three. Out of the 3 methods considered, the
Meyer-Peter equation gives the reliable value for bed load sediment rate calculation.
Considering it has the most suitable equation for Non-perennial Rivers of Maharashtra.
Results
The sediment transport analysis was performed using “Sediment Equations, version 4.0”
software developed by Department of Natural Resources, Ohio University, USA.
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Table 2: Analysis result using Threshold of Motion.

Threshold of Motion

metric units

depth
slope
diameter sediment
gravitational acceleration
density fluid
density sediment
specific weight of water

d
S
ds
g
rf
rs
γ

shear stress

1.00
0.00182
0.003
9.81
1000
1650
9810
1000
17.2
1.8
0.897
0.04

t

Shields parameter
Particle at threshold of motion

τ*c
Dcr

m
m/m
m
m/sec2
kg/m3
kg/m3
N/m3
kgf/m3
N/m2
kgf/m2
dimensionless
m

Table 3: Analysis result for Bedload per unit channel width
Bedload per unit channel width
depth
slope
diameter sediment
gravitational acceleration
density fluid
density sediment
relative density
shear stress
dimensionless parameter
bed-load

transport

(Meyer- Peter)

bed-load transport (Einstein42)
Ackers and White

d
S
ds
g
rf
rs
s
t
Y
F
qs
F
qs
n
U
qb

metric units
1.0
m
0.00182 m/m
0.003
m
9.81
m/sec2
1000
kg/m3
1650
kg/m3
1.65
17.2
N/m2
1.11
6.274
0.00260 m2/s
1.391
0.00058 m2/s
0.020
2.13
m/s
0.00040 m2/s

Therefore, based on the Meyer-Peter analysis, the bed load transport for the studied river
Bor,Agrani,Korda, Maan and Nandri reach taking average width as 112 meters is 4682.741
m3/day or 4,21,446.69m3/year taking 90 days as river flow.
Table 4: Status of Sand Replenishment against annual planned production
Total Reserve MT
11,92,694.1327

Proposed production
MT
60 740

Replenishment
capacity MT
8,32,500.5

Status
Replenishment is
more than planned
Excavation

8. GENERAL PROFILE OF THE DISTRICT:
The Sangli district is located at the extreme south of the state and bordering between the States
of Maharashtra and Karnataka. The district is surrounded by Satara and Solapur districts in the
north, Ratnagiri district in then orth west and Kolhapur district in the west and south west
Belgaum and Bijapur districts of Karnataka. Therefore the district is having the culture of two
states.
As per the census of 1991 there were total 727 villages and 7 urban centres. There are 8
talukas in Sangli district. Among them some talukasare developed. In Sangli district the climate
is generally hot and dry. Agriculture of this district is not much developed. The agriculture sector
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in Miraj, Tasgaon, Khanapur and Walwa talukas is developed and the same is not developed in
Kavathe-Mahankal, Jath, Atpadi and Shirala talukas because these talukas are hilly and the
average rainfall is less. The cropping pattern of the Sangli district shows that the jowar, bajra,
wheat, tur, gram, groundnut, turmeric, cotton, tobacco, sugarcane and chillies are the main
crops. The total land utilised in district is 645000 hectares and average size of the land holding
is 0.29 hectare per head.
The Sangli district lies between 16°-45 and 70°-33 north longitudes and 73°-42 and 75°-40 east
latitudes. The district is divided into 8 talukas with an area of 8591.3 kilometers and a population
of 2208749. Geographically the district is divided into three zones, viz., western zone, central
zone and eastern zone. The district lies in the southern part of Maharashtra state.
The District is divided in to Subdivisions and talukas. There are five Subdivisions and now
eleven talukas listed as:

Sr. no.

District Name

1

Sangli

Division name
Miraj
Jat
Vita
Kadegaon
Walwa

Taluka Name
Tasgaon, Miraj, Kavathe Mahankal
Jat
Vita khanapur , Atpadi
Kadegaon , Palus
Islampur, Shirala

Table No. 5: List of tehsils in Sangli district

25

Fig. 6: Sangli District location map

9. LAND UTILIZATION PATTERN OF THE DISTRICT:
In the strict sense land cover is used to describe vegetation and manmade features.
Physical, cultural, social and economic factors have their collective repercussions on the land
use/land cover pattern of the Sangli district. fig. No. 7 shows land use/land cover as
appeared in the IRS-P3 FCC satellite image. The land use/land cover of the district is
divided in to eight sections.
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Landuse classifications are the systematic arrangement of land on the basis of certain similar
characteristics mainly to identity and understand their fundamental utilities intelligently and
effectively. The land use pattern is complex and dynamic. Different Institutes and Departments
have developed their own classification schemes for landuse mapping in India. These Institutes
are All India Soil and Landuse Survey, Department of Agriculture, Directorate of Economics and
statistics, and Geological survey of India.

Fig. 7: Map: Land Use map of Sangli District (Source: NRSC Govt. of India)
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Fig. 8: Map: Land Use Calculation Sheet map of Sangli District

Table no. 6: Land Use Classification
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10. PHYSIOGRAPHY OF THE DISTRICT:

The physiography of any region influences the land use as well as distribution of the
crops. The three most significant aspects of the terrain, namely altitude, slope and
drainage influence on agricultural land use and land degradation directly and indirectly.
The region under study area presents diversified nature of topographical features.
Broadly the physiography of the district may be grouped into three parts.
10.1

Hilly Region

10.2

The plateau

10.3

Hilly Region

10.4

Hilly region of the Sangli district is divided into three parts

A. The Sahyadri, the Bhairavgad - Kandur hills of their spurs
B. The Machindragad- Kamal Bhairav dongar
C. The Mahimngad - Panhala range with its off shoots.
A) The Sahyadri, the Bhairavgad - Kandur hills of their spurs In the western part of study
region, the Shirala tehsil consists mostly of the southern slopes of the Bhairavgad - Kandur
hills which branch off from the main Sahyadri in a south-eastern direction. Here the hills
steeply rise from the river bank leaving little room for tillage.
There is a line of springs below a pervious cap of the hills with the altitude varying from
4,400metres in the east from the main range of the Bhairavgad-Kandur hills several branching
spurs radiate towards south-east, east and north-east separating the valleys of the Morna,
Karmala and Kasegaon rivers, making up the hill of the Walwa tehsil.
There are three spurs extending north-east and east from this main spur. All these hills have
narrow flat tops.
B) The Machindragad- Kamal Bhairav dongar The Machindragad -Kamal Bhairav range
trending in a northwest to south-east direction whose southern end is situated near Kundal,
rises abruptly from flood plain of the Krishna, the western side but, descends more gently to
Yerala basin in the east whose level is more than 300metres above that of Krishna. North of
Machindragad, these hills continue as machindragad, Vardhangad range, which is an off
shoot of the Mahadev hills and along which the district boundary approximates. Here also,
the range presents a steep slope towards the west or Krishna side and a gentle slope
towards theeast. From this range, a few spurs extend eastwards.
C) The Mahimngad - Panhala range with its off shoots. The Mahimangad - Panhala range,
another off shoot from the Mahadev hills, lies to the east of the Yerala basin. The district
boundary runs along with this range near Bhairavachiwadi from a westerly spur and then
proceeds northwards along this up to about 3.21 km. north of the Taraskhind Ghat.
10.2 The Plateau
There are two plateaus.
A) Khanapur plateau
B) Jat Plateau
These two plateaus have an area of 5131 sq. km. accounts about 60 per cent of total area of the
Sangli district, and nearly 40 per cent of the total population of the district. These are located in
rain shadow belt and receive rainfall below 750mm. As a result of this, the plateau regions
possess poor agricultural development compared to the flood plains in the district.
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A) Khanapur Plateau
The Khanapur plateau is situated in eastern part of the district. The Mahimgad Panhala range
broadens out in southward direction and gradually culminats into wide plateau known as
Khanapur plateau and the eastern edge form or group of hills extends as far as old Panhalgad.
The district boundary here is considered with to theedge line of the plateau.
The flat tops of these hills are much wider in the extent, as compared to those of the western
part of the district. The hills bounding this plateau on the eastern side form the water divide on
the top of the plateau. The water divide between the northward flowing 25 streams, belonging to
the Bhima drainage, and the southward flowing streams, belonging to the Krishna basin, runs in
a south-east direction passing to the south of Dhalgaon for a distance of 6.43km to the south of
Jat and leaves the district for a distance of 3.21km. South of Ravalgundwadi. This is triangular in
shape and this Khanapur plateau records maximum height about 1212metres above mean sea
level.
B) Jat Plateau
There is another plateau, which lies to the east of Vita – Jat upland. This plateau is at lower level
and is at about 967 metres above mean sea level, and comprises the western part of Jat tehsil.
It is bounded on the north by a hill of about 1000 metres. This hill separates this plateau from
the Sangola basin on the north. To the east this plateau descends up to east of Jat by a scrap
face, which is still at lower level, of about 868 metres above mean sea level. It comprises
eastern part of Jat tehsil.

Fig. 9: Map- Physiography Map (Source: Department of Public Administration)
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Fig. 10: Map- Slope Map (Source: Department of Public Administration)
11 RAINFALL DATA OF THE DISTRICT
The average annual rainfall in the district is 692.4mm.In general the rainfall decreases from west
to east. The western part of the district gets over 2000mm of rainfall while in the eastern part the
rainfall is only about 500mm. The highest rainfall recorded is 137cm in Shirala tehsil and the
lowest rainfall recorded is 4.5mm in Atpadi tehsil. The south-west monsoon accounts for 85 to 90
per cent of the annual rain fall in the district which normally begins in the first week of June and
lasts till the end of September.
In the western part the climate is cool and healthy in the hot season but gets chilly during rainy
season. In some parts of Walwa and Miraj tehsils the climate is pleasant. The post monsoon
sets in after the withdrawal of south-west monsoon by the beginning of October and continues
rain the middle of November-October marks the transition from rainy season to winter.
There is a sudden change in temperature that produces a familiar phenomenon of October-Heat
and there is a certain amount of precipitation accompanies by thunderstorm.Temperature:
October and November act as transitional period between monsoon and winter season. Due to
October heat mean monthly maximum temperature touches the figure of 34.2oC. Again it begins
to decrease towards winter season. During winter season, January is the coldest month, with the
mean daily minimum temperature of 11.8oC and the mean daily maximum temperature of 30.1oC.
The minimum temperature may drop as low as 8.9oC, when cold wave affects the northern part of
India. Thereafter, temperature begins to rise from third week of February, till the end of May. The
month of May is the hottest period of the year. Mean daily maximum temperature of May is
40.7oC. Sometimes temperature may rise up to 46oC in the same month. Again with the advent of
June, temperature commences to decrease and it decreases steadily with the onset of monsoon
up to month of August. When mean daily maximum temperature reaches 31.2oC.
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Humidity:
The air is highly humid in the four southwest monsoon months, while in other months it is dry.
The dryness is more marked in the plains than in the upland regions. The winds are strong,
particularly on the hills in southwest monsoon season. In the rest of the year, they are light
moderate. The humidity varies from 54 % in March to 87% in August at 8.30hours.
Fig. 11:- Annual Average Rain fall in Sangli District

Fig.12:- Rain fall Map of Sangli District
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12 GEOLOGY OF THE DISTRICT
The Deccan traps, wrapped almost major portion of Maharashtra state, were erupted as
horizontal lava sheets during the Cretaceous – Eocenetimes and is supposed to have welled out
from the long and the narrow fissures in the earth crust. These formations are termed „traps‟
because of their step like terraced appearance, a characteristic and a common feature in the
scenery of the Traps Deccan. The chief varieties of the Traps are hard, compact Basalt and
vesicular Traps1. A major division of Deccan plateau is Sangli district. The basalt is the key rock
in the Sangli district. The geological formation of Sangli district is only the Deccan trap. The
Deccan lava flows are found usually in the form of horizontally bedded sheets. They are more or
less uniform in composition corresponding to basalt. In color Deccan lava flows are dark gray or
greenish gray.Major part of the district is occupied by the ‘Deccan Basalt/Traps’ of the Late
Cretaceous to Lower Eocene Period. W. H. Sykes used the term ‘Deccan Traps’ in 1833 to
designate step-like topography of the volcanic terrain of the Deccan Region. It is the result of the
voluminous outpouring of the lava flow over vast areas. The basaltic lava flows are ‘Pahoehoe’
and ‘aa’ types. Pahoehoe type of flow comprises vesicular part with pipe Amygdaloidal, middle
massive part and top vesicular part with spherical vesicles. While ‘aa’ flows are massive with
fragmentary top and impersistent clinkary base. The Basaltic lava flow in the study area to south
and north of Tapi River is grouped under Sahyadri Group and Satpura Group. The Sahyadri
Group consists of Salher, Lower Ratangarh and Upper Ratangarh formations. Salher formation is
exposed around Sakri and Pimpalner along with Panzara River over distance of about 50 km.
Satpura Group within district comprises 18 to 21 lava flows. The thickness of this lava flow ranges
from15 to 40 m. The district is characterized by numerous dykes as a result of large scale
intrusive activities (Geological Survey of India, 2001). Deccan Basalt formed of main minerals like
plagioclase, feldspar, Labradorite, Pyroxene and Augite upto, 2002).

Fig. 13: Hydrogeology of the Sangli District (Source: Central Ground water Board)
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Fig.14: District Geological Map of Sangli (Source: Geological Survey of India)

Soil is natural factor which cannot be created artificially. In fact the existence of living is
meaningless without water and soil. Therefore, soil is very important resources because it
used for agriculture purpose and construction purpose. India being an agricultural country
asit is dominant occupation of the country, soil is the primary resource for India agriculture.
All the needs of the human being are directly and indirectly connected with the soil. Hence
Soil occupies very important place in India‟s economy.
The soils of the region derived from the Deccan trap. The characteristic and distribution of
soils in the region are influenced by essentially by nature and intensity of weathering, mode
and rapidity of fluvial transport. These are generally classified as follows.
A. Coarse shallow soils. B. Medium black soils. C. Deep black soils
A. Coarse Shallow Soils:
Out of the total, 25 percent soils are coarse shallow type soils in the Sangli district. This type
of soil is generally founds in the north, north east, south and south–eastern parts of the
region, especially broad area of eastern part of Miraj taluka, southern part of Kavathe
Mhanakal and part of Jat tahsil.
The color of soil is light brown and loamy to sandy in texture having low depth. These soils
are deficient in Nitrogen, organic carbon and phosphorus. They are less productive and
generally groundnuts, Jowar, Bajara, Grapes, Wheat, Potato, and Tomato are grown in
these soils.
B. Medium Black Soils:
Out of the total, the 53 per cent soils are medium black soil in the Sangli district. These soils
are founds in large part of the district. Generally it founds in the south–west parts of
Khanapur, Atpadi, and Tasgaon and Kavathe Mahanakal tahsil of the region of the Sangli
district. This type of soils is loamy to clayey in texture. Sugarcane, Cotton, Wheat, Jowar,
Maize, Soyabean, and Vegetables are cultivated in these soils as it give good returns and
suitable for that crops.
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C. Deep Black Soils:
Out of the total soil, the 20 per cent soils are deep black soils in the Sangli district. The
largest belt of this type of rich soil is founds in the Yerala river valley. A very large amount of
calcium and magnesium are founds in this type soil but the soil is poor in terms of nitrogen
and phosphorus. Due to the presence of titan ferrous magnetite, iron and humus content,
the color of soils is black. The soils are very deep along the river valleys in Warana and
Krishna river basin particular in east part taluka and West of Miraj tahsil. The advantage of
the soil lies in its possessing a high water holding capacity but poor in drainage and
excessive water makes in water logged.

Fig.15: Soil types of Sangli District (Source: Department of Public Administration


DISTRICT WISE DETAILS OF RIVER OR STREAM AND OTHER SAND SOURCES

Water resources emerge from nature‟s gift of rain, wells, rivers, lake sand streams. In fact,
the supply of water is depends on the rainfall. Irrigation water i.e. dams, canals are
important and artificial source for agriculture. Availability potable drinking water is also
equally important today. Due to shortfalls and irregularity of in rain there is fluctuations in the
water supply for both drinking and agriculture purpose.
In the Sangli district, the river Krishna, Yerala and Warana and its tributaries make the
region fertile. River Krishna flows the South- Western border of the region and also makes
the region fertile.
A. Yerala River:
It is seen from fig. 2.4 that the Yerala, the largest river of the left bank of the northern
feeder‟s of the Krishna rises in Solkanath hills in the extreme north of Khatav. It flows north
to south in a valley flanked by the Vardhangad - Machhindragad range on the right or west
and by the Mahimangad – Panhala range on the left or east.
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It flows 90 k.m. in Tasgaon and Miraj tahsil become joins the Krishna near the Bramhnal.
The east bank tributaries of the Yerala are generally longer though somewhat drier than
those of the west.
Nani River is the important west bank tributary of the Yerala. It has parallel to the
Vardhangad – Machhindragad range and is joined by several small tributaries which drain
the eastern slopes of that range, the chief of which is Mahadev Odha. Half a mile below the
Junction of the latter, the Nani has been dammed at Chikhli and the chikhli canal taking off
from it on the western bank of the river affords some limited irrigation facilities between it
and the river.
a.1 Sonhira Odha:
The Sonhira Odha is another west bank tributary of the Yerala flowing eastwards on the
northern side of the Kamal Bhairav mountain into the Yerala.
a.2 KapurNala:
It is most importance because it has a good subterranean flow of waterunder the sands
even in the dry season. Oil pumps installed on wells on its banks tap this subterranean flow
and regular crops of sugarcane plantation and chili are raised. At Tasgaon there are even
coconut and chili gardens on the banks of this stream.
B. Agrani River:
The Agrani River is second most important and large river in the Sangli district.The origin of
the river begins from the temple of Agasthi Hrushi near village Ainwadi (Venapur) in
Khanapur tahsil. After flowing about 32.18 k.m. in a southward direction, river turns towards
the south – east. The river has narrow valley bottom.
There are number of small a tributaries which joins the river Agrani. One important tributary
of the Agrani River raises on the plateau some 3.21 k.m. above Kundlapur and flows due
southwards passing by Kuchi and Kavathe Mahankal before joining the Agrani.
C. Krishna River:
In fact Krishna River is well known river in Maharashtra. It is a main source of supply of
water for drinking, industries and irrigation for south and western region. It flows south –
western border of the Sangli district especially Walwa and Miraj talukas. Yerala joins the
Krishna river by border the Sangli district but Agrani joins it just outside. The Krishna valley
of the Sangli district is the most fertile.
D. Warana:The Western Part of Sangli district is Bordard by Warana River. The Warana River origin in
the Sahyadri range.
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Fig. 16 Sangli District Drainage
Drainage system and Salient Features of Important Rivers and Streams:
Sr. no.
1
2
3
4
5
6

Name of
river
Krishna
Yerala
Agrani
Man
Bor
Korda

Total length in
district (km)
108
90
32.18
16
22
48.3

Place of origin
Mahabaleshwar Dist. Satara
Solkanath hills Khatav Dist Satara
Ainwadi Tal Khanapur Dist. Sangli

Catchment area
Sq. km

32781

Drainage includes surface as well as underground flow of natural water. It is related to
cloudiness, insulation, humidity, precipitation, wind velocity, wind direction, surface flow, and
also related to nature of topography, vegetation, soil cover and its human utilization pattern.
Krishna is the main river in the Sangli District.
District wise availability of sand and gravel or aggregate resources:
District had 3 Sand ghats in year 2018-2019 -3 Sand ghats was catering 16291 brass sand and
in year 2020-2021 catering 13 Sand ghats catering 15185 brass.
Portion
of
the
River or Stream
Recommended for
Mineral
Concession
Korda = 2
Agrani = 5
Maan = 1
Nandri = 1
Bor = 4
Total = 13

Length of area
recommended
for
mineral
concession (in
meters)
185
810
517
189
347

Average
width of area
recommende
d for mineral
concession
(in meter)
Year 2020-21
31
17.2
21.34
10
17.8

Area
recommended
for
mineral
concession (in
square meter)
7226.1
13932
11032.8
1890
6176.6

Mineable mineral
potential
(in
Brass) (60 percent
of total mineral
potential
2553.4
4923
3899
668
2128
Total = 14171.4
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सांगली िज हयातील वष 2020-2021 क रता

अ

तालुक ा

गावाचे
नाव

१

कडे गाव

मौजे
िशवणी

नां दणी नदी

२

आटपा
डी

िवठलापू र

माण नदी

314

३

जत

कोरडा नदी

755 लगत

४

जत

वाळे खं डी2
िसंगनह
ळी-1

नदीचे नाव

गट नं
गट

. 452, 454 व
455

५

जत

खंडनाळ

बोर नदी

६

जत

मु चंडी

बोर नदी

७

जत

जािलहाळ
खुद

बोर नदी

८

जत

जािलहाळ
खुद

बोर नदी

िहंगणगां व

अ णी नदी

591, 1000, 1012 व
1013
प्लॉट नं . 2 कोरडा
नदी ओढापा ग.नं
87,88,89,349,348,
347,345,340,339,3
38,337,336
प्लॉट नं . 2 कोरडा
नदी ओढापा ग.नं
139, 136, 140/1
प्लॉट नं . 1 कोरडा
नदी ओढापा ग.नं
71,66
प्लॉट नं . 2 कोरडा
नदी ओढापा ग.नं
6,7, 8/1, 8/2
128,129/1,129/2,
129/3,

अ णी नदी

कोरडा नदी

तािवत रेती घाट िललावा बाबत मािहती दशिवणारे िववरण प , िज हा- सांगली
े फळ िमटरमध्ये

Mineable
Sand in brass
(75%)

Mineable
Sand in
brass
(25%)

534.3

400.7

133.6

1.54

5310.5

3982.9

1327.6

12

1

254.4

190.8

63.6

55

40

0.7

544.2

408.1

136.0

56.69

13.71

1.8

494.3

370.8

123.6

121.92

15.24

0.91

597.5

448.1

149.4

े
(हेक्टर)
Mineable

े
(हे क्टर)
Non
Mineable

लां बी

ं दी

खोली

2.36

0.18

2.18

189

10

0.80

1

1

0

457.31

21.34

6.1

0.072

6.028

60

9.05

0.62

8.43

18.2

1.5

16.7

एकूण
े

18.73

0.18

18.55

ास

0.19.5
1

0.19.51

0

91.44

21.34

0.9

620.6

465.4

155.1

1.54

0.19

1.35

91.44

21.34

1

689.5

517.1

172.4

23.64

1.01

22.63

140

20

1

989

741.75

247.25

854

10.01

1.1

8.91

130

20

1

919

689.25

229.75

अ णी नदी

395,396,421,422,4
23,425,

13.51

1.04

12.47

80

20

1

565

423.75

141.25

कवठे हां
काळ
कवठे हां
काळ
कवठे हां
काळ

िवठु रायाची
वाडी
अ ण
धुळगां व

१२

तासगाव

सावळज

अ णी नदी

157, 158

15

0.15

14.9

115

13

1

528.3

396.2

132.1

१३

तासगाव

अं जणी

अ णी नदी

602, 577

44

0.45

43.6

345

13

1

1584.8

1188.6

396.2

९
१०
११
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 District wise details of existing mining leases of sand and aggregates:
District administration every year survey the sand deposits as per rules framed by Govt. of
Maharashtra policy dated 03.09.2019 and after all legal clearances. There are about 01 feasible
sand ghats identified by administration for scooping of sand for 2020-21. District administration,
sub divisional officer and tahsildar are granted the mining lease or short-term permit for the other
minor minerals as per Maharashtra minor mineral (extraction and regulations) rule 2013. List of
proposed sand ghats in the District is attached as follows:
No of Leases of aggregates
13

Total Area in ha
7.68

Mineable Reserves Available in Brass
13632

Annual Deposition: Annual deposition is calculated by considering watershed area in km 2,
Annual Rainfall in mm 3-4 Average Watershed slope, Drainage density in Km-1, Vegetative
cover factor, Annual precipitation in cm, mean annual runoff in cm, mean annual temperature for
Krishna, Maan, Agrani, Bor and plotted on district map as:
Sand (Brass)
13632


Total Minable Potential (Brass)
10223

Other Information

Sand Mining Process and Method: River mining processes and methods are based on volume based permit mining as per
measured annual replenishment. The bullet points of these methods are as below,
a)

Parts of the river reaches that experience deposition or aggradations shall be identified first.
Joint inspection committee may be allowed to extract the sand deposit in these locations to
lessen aggradations problem.

b)

The distance between sites for sand mining shall depend on the replenishment rate of the
river and prescribed distance limit from Public drinking water sources, Railway bridge, Road
bridge etc. as given in Sustainable sand mining management guidelines 2016. Sediment
rating curve for the potential sites shall be developed and checked against the extracted
volumes of sand.

c)

Sand may be extracted across the entire active channel during October to next year of
September, No sand mining will be allowed under water or under flood.

d)

Layers of sand which could be removed from the river bed shall depend on the width of the
river and replenishment rate of the river.

e)

Sand shall not be allowed to be extracted where erosion may occur, such as at the concave
bank.

f)

Sand shall not be extracted within 100.0 meter or as suggested by Senior Hydrologist,
Groundwater Survey and Development agency from any crucial hydraulic structure such as
pumping station, water intakes.

g)

Sand and gravel mining could be extracted from the downstream of the sand bar at river
bends. Retaining the upstream one to two thirds of the bar and riparian vegetation is
accepted as a method to promote channel stability.

h)

Flood discharge capacity of the river could be maintained in areas where there are
significant flood hazard to existing structures or infrastructure. Sand mining may be allowed
to maintain the natural flow capacity based on surveyed cross section history.
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CERTIFICATE

This is to certify that the District Survey Report for Sand minerals in Sangli District is
prepared as per Guidelines Issued by MoEF&CC and the Notification dated 25/07/2018.

It is also certify that Sand Mining Proposals suitable for Excavation of Existing &
proposed lease area as per list given in DSR of the Sangli District.

The existing & proposed lease area proposals will be submitted for Environment
clearance SEIAA/SEAC, Maharashtra.

Prepared By:

Approved by:

District Mining Officer,

Additional Collector

Sangli

Sangli
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